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FOREWORD
It is with great pleasure that I presgmt this PTC'80 volume of papers that address many
of the key problems and promises of telecommunication in the Pacific.

PTC '80 is, we hope, an improved version of PTC 79. Last year's conference attracted
more than 300 telecommunication professionals from 18 nations and 23 U.S. States.
During that two-day conference twenty workshops were convened to address topics
ranging from highly technical digital systems to social telecommunication policy. This
year more than thirty workshops will address equally broad and interesting topics over a
three-day period.

The purpose of PTC '80 is to continue the open dialog established by PIC79. It is only
by maintaining an open and non-oolitical discussion that diverse cultural and human
needs and rights can be served by emerging telecommunication services.

This volume contains the thoughts and concerns of telecommunication carriers,
suppliers. users, researchers, as well as government and professional groups. We have
published the proceedings prior to the conference in order to facilitate previewing of
written materials prior to session presentations.
The materials in this volume have been arranged to parallel the chronological format of
the conference. The first day sessions are indicated by the number one followed by a
letter denoting each individual topic area second day sessions are indicated by the
number two, etc. in order to facilitate interaction we have provided a "question/notes"
section for the keynote addresses and each session.

On behalf of the PTC '80 Conference organizers and sponsors. I wish to express
heartiest thanks and warmest aloha to all who have contributed to this volume.
Dan J, Wedemeyer
Editor. P rC '80
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A NEW DECADE FOR INTELSAT AND THE PACIFIC

Santiago Astrain
International Telecommunications Satellite Organization
Washington, D.C.

The diversity of language and culture in the Pacific Ocean
Region is enormous. In fact, it is so diverse that the most common
tendency is to speak of subregions of the Pacific, such as Southeast
Asia, North Asia, the South Sea islands, Micronesia, Australasia,
the Americas, etc. Perhaps the most critical issue facing telecommunications in the Pacific Ocean Region is whether and when these
subregions will achieve a more cohesive identity..
Longer-terp trends in this regard will likely hinge on future
patterns of trade, communications and transportation, and regional
processes and institutions. For example, new trade relations between
Japan and South America have tended to shift from,a trrditional
single-ocean perspective in South America to a two-ocean perspective.
Communications and transportation are, of course, closely
related to,trade links. However, technical innovations in the communications and transportation industries can themselves lead to new
trade opportunities. Advanced communications satellites, new
submarine technology, long-distance jets (such as the 747-SP), and
supersonic transports (such as the Concorde), have all served in
recent years to shrink the vast dimensions of the Pacific Ocean
Region.
It is now possible to fly non-stop from Sydney, Australia,
to Los Lngeles -- nearly 8,000 miles -- in 13h hours. The World Cup
Soccer matches last year were broadcast "live" from Argentina to 14
countries in the Pacific Ocean Region. Clearly, these new technologies are not only shrinking the great distances ofthe Pacific,. but
also affording new cultural and economic opportunities in ways simply
not possible over a decade ago.
Perhaps in recognition of new trading relationships and new
technological opportunities, there has been a dynamic trend toward
actively pursuing new opportunities for regional cooperation. Just
in the field of telecommunications alone, we have seen developments,
such as:
A.

Agreement, in principle, on the Asia/Pacific Telecommunity,
reached in Bangkok in June of 1979:

3

A

B.

C.

./

The ASEAN regional organization, which has served as the
coordinative mechanism for the creation of an extensive
Southeast Asian submarine cable network, and has helped
tc coordinate regional satellite cormunications services
to remote rural locations in Southeast Asia, using the
Indonesian PALAPA satellite system;
The University of the South Pacific and the University of
Hawaii have been instrumental in organizing tests and
demonstrations with NASA's ATS experimental satellites,
with a. view to eventually establishing an operational
telecommunications network that could link most of the
island'countries of the South Pacific to subject I will
return to in a few minutes);

D.

The Energy Resources Institute of the East-West Center,
her& in Hawaii, is planning to establish a telecommunications network to link most of the energy research organizations in the Pacific Ocean Region;

E.

Thanks to the leadership of a number of individuals who
are here today, the Pacific Telecommunications Council is
now a reality.

While I could cite additional examples in telecommunications,
as well as in other areas of increasing regionalism, I believe these
instances illustrate the dynamic path of cooperation that seems to
be gathering momentum in the Pacific Ocean Region.
INTELSAT has certainly been encouraged by the results of our
most recent Global Traffic Meeting, held in WaLhington at mid-year
At that meeting 106 user countries met to project traffic for
1979.
the next five years. The Pacific Ocean Region, which in recent years
has shown a relatively small rate of growth in comparison to the
other two ocean regions that INTELSAT serves, has shown definite
signs of resurgence. The most recent forecast, for example, projects
a near doubling of full-time telephone circuits in service by 1983.
We at INTELSAT believe that events in the Pacific Ocean Region will
greatly influence INTELSAT's future and, to a certain extent, hope
that the reverse process will also be true. Namely, to the extent
INTELSAT's planning can anticipate the needs of the countries of the
Pacific Ocean Region, we can help prospective development to occur
in a timely manner.
Since those of you here at this conference
the Pacific Ocean Region, I would like to focus
on trends within the INTELSAT System and in the
cations.
I will try to show the more important

4
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these trends and the specif,ic needs and opportunities that the
Pacific Ocean Region poses. TO do this, however, some background
on INTELSAT is necessary.
\

First of all, it is impoqant to be aware of the dynamic,
flexible and evolutionary nature of the INTELSAT Organization.
Many of the facts about INTELSAT that you learned a few years ago
may no longer hold true.
Many of you may be aware that INTELSAT was created in 1964
with an initial membership of only 2l countries Further, you may
know that Comsat and the U.S. GovernMent played an important and
leading role in the creation of our organization. What may not be
as well known is the fact that INTELSAT has now grown to a memberz.
ship of over 100 countries, of which 27 countries are in Europe and
North America, with the remaining 75 being from the rest of the
world. Asian and Pacific Ocean countries compose the largest region
in terms of numbers of members in the INTELSAT Organization.
gr

In the last five years INTELSAT has grown and diversified in
many important ways. Whereas five years agd,Comsat acted as Management Services Contractor, the INTELSAT System\is now managed by
INTELSAT. Domestic services, provided on available spare capacity,
are now provided to over 15 countries, and constitute some 10 percent
of INTELSAT's.total revenues. During the last few years, the first
and third most largely populated countries in the;world, the People's
Republic of China and the Soviet Union (both Pacific Ocean Area
countries), have become users of the INTELSAT System. In fact, in
August of 1977, the People's Republic of China becalm a full-fledged
member of INTELSAT.
In order to keep pace with the rapid growth in telecommunications on a global basis, INTELSAT has invested heavily 41 research
and development and has consistently sought the most advanced
technology in its satellite system, consistent with reliabiAty of
service.

In keeping with INTELSAT's own pattern of rapid growththis
o
year we will initiate service in the Atlantic Ocean Region
through our new INTELSAT V satellite. This satellite, with a
capacity of 12,Gi50 voice circuits plus two color television channels, will help INTELSAT meet the growing demand for telecommunications services in all regions of the world.
A number of factors can be expected to stimulate telecommunications growth in all parts of the world:
1.

The global energy crisis will help convince businessmen
and others of the need to substitute telecommunications
applications for transportation.
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2.

There will be increased demand for neW-Ooint-to-Ooint
telecommunications services, such as electronic mail;
international teletext and comprter data base access:
videotelephone and teleconferencing services; dedicated,
specialized business telecommunications networks; and
international specialized carriers to provide packetswitched data networks.

3.

There will also be new demand for mobile services. The
INTELSAT space segment, beginning with the INTELSAT
-V (F-5) satellite, will be equipped to provide maritime
mobile services., It is planned that the INTELSAT space
segment for this service will be provi :ed on a lease
basis to the new INMARSAT Organization. Other types of
international mobile telecommunications services, such as
aeronautical communications, will also be in increasing
demand in the 1980's. With hundreds of thousands of
international airline passengers flying each day, this
type of service (which Lufthansa has recently begun
experimentally with HF radio technology), appears to be
long overdue.

4.

Increasing demand for domestic and regional satellite
services should provide a very significant growth potential for the INTELSAT System.

There are, of course, a number of countervailing influences
that could limit INTELSAT's continued expansive growth. These
factors include: the future deployment of advanced submarine
cables; a number of high-capacity cables, which are planned for the
1980's. Beyond these, it is likely that extremely high capacity
submarine cables using optical fiber and laser modulation techniques
may well be deployed along high-density communications routes.
Given the high cost of both communications satellites and largecapacity cable systems, there is a greater need than ever before
of close coordination in the planning of such facilities.

Another extremely important factor involves decisions by
individual countries, as b'tl as regional groups of countries,
concerning the provision of domestic and regional telecommunications services either on INTELSAT or on separate satellite facilitics.
To the extent that these countries wish to deploy and
optrate separate satellite systems, there will be ever increasing
demands on the radio frequency for all providers of satellite
communications systems services. Furthermore, the growth of
regional satellite systems, in particular, could serve to erode
the economies of scale that the INTELSAT System has been designed
to provide.
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It is not INTELSAT's philosophy, nor will it be its practice,
to obstruct the provision of telecommunications services wherever
they are needed in the world -- domestically, regionally or *Ater/3.
nationally.
Our approach, which derives from our international
character and our well established record of dynamic growth, will
be one of seeking innovative solutions. At the present time,
INTELSA is actively exploring means whereby it can provide lowcost domestic satellite services on a planned basis, rather than
relying exclusively on spare capacity. We feel confident that
there are good technical solutions that would allow INTELSAT to
make available expanded capacity in the 1980's in order to provide
a wide range of services domestically and internationally at competitive costs. Such solutions include a switchable INTELSAT V
satellite, which, on command from the ground, could be automatically reconfigured in whole or in part from an international
operational mode to a domestic or regional configuration.
Another possible approach is a smaller class "hybrid" satellite,
which could be used either for domestic service or for international routes with less heavy traffic requirements, such as the
Atlantic Ocean Region Major Path 2.
It is possible that by midyear 1980 the INTELSAT Board of Governors and the INTELSAT
Meeting of Signatories will have taken the actions necessary to
choose from among these the advanced satellite concepts and make
available the needed satellite facilities in the early 1980's.

Assuming that positive decisions are reached, here are some
of the results that INTELSAT may expect to attain by the end of
the twentieth century:
1.

Traffic volume for international service may have grown
to a quarter of a million voice circuits.

2.

International videoconferencing and videophone service
may have grown to comprise a meaningful percentage of
INTELSAT's business.

3.

Domestic and regional television distribution satellite
services provided by the INTELSAT System may exceed 25
systems and over 100 transponders. Significant new
Pacific Ocean customers Lathe early 1980's are expected
to include satellite networks for Australia and the
People's Republic of China. Far some countries
INTELSAT will serve as a starter system until they
evolve into a fully independent system; but for others.
INTELSAT will be able to accommodate their long-term
growth as well.

4.

It is possible that, by the 1990's, the necessary technology, couPled with a need for greater interconnection
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of various separate satellite systems, may Oven lead to
the provision by INTELSAT of space platforms that would
not only meet INTELSAT's primary telecommunications
purposes, but serve as host to a variety of telecommUnications, meteorological and earth resource packages that
would be interconnected by hardwired "switchable" links.
Special packages of this type, installed on the space
platform, could be augmented or maintenanced at regular
intervals by manned space stations. These platforms
would of course not be manned on a continuous basis. A
network of five or seven such platforms could meet virtually all needs in space applications except for
tactical military communications. Truly gigantic manned
space stations for industrial activity or energy production are beyond the scope of INTELSAT's planning in
terms of size and cost.
If I may return to the present and less grandiose, I would
just like to note that the key to the future is as much the small
detail as is the grand design. INTELSAT's success stems from its
preoccupation with the small and medium users, as well as the
large. We are pleased that our new 11-meter Standard B antenna
has proved to be a worthy answer to the international telecommunications needs of many of the South Pacific island countries. The
introduction of Standard B operations in Tonga some months ago,
for instance, has reportedly brought dramatic changes in the local
economy. By means of "telephonic shopping" through the INTELSAT
global network, much more competitive prices for import commodities have been obtained -- thus dropping the cost of imports for
Tongans by 20 percent.
We are hopeful that some of the new satellite concepts for
domestic services we are considering for the 1980's can provide
the right power and coverage to allow much lower cost terminals
in the 4 to 5-meter range. Finally, we hope that tests and
demonstrations to be _conducted through the INTELSAT System for
the University of the South Pacific will be successful and that
we can play a meaningful role in the future success of this
ambitious, farflung educational enterprise.
This week we begin a new year, a new decade and a new future
for the Pacific and for INTELSAT, and we have high hopes and
aspirations for the evolving partnership between the Pacific Ocean
countries and INTELSAT. My very best wishes to you and to your
efforts on the Pacific Telecommunications Council.
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High Speed Digital and Analog Parallel Transmission Technique
over Single Telephone Channel
F. Akashi, Y. Sato and N. Eguchi
Nippon Electric Co., Ltd.
JAPAN

Abstract
Adaptive equalization technique and carrier phase control technique in
parallel transmission of digital and analog signals using a quadrature
amplitude modulation are presented. In this transmission, a two-dimensional
error signal necessary for dicision directed method in adaptive equalization
and carrier phase control can not be measured due to analog signal undetectability. New decision directed schemes are derived so that the adaptive
equalization and carrier phase control are satisfactorily achieved under
the disturbance of correlated analog signal.

1. Introduction

Transmitting digital and analog information in parallel produces interesting applications, such as multiplexed transmission of digital and analog
information sources, high fidelity analog signal transmission etc. In the
field of information transmission over a single telephone channel, such a
high speed parallel transmission has not been realized, although data transmission up to 9.6 kbps is' well established by using adaptive techniques,
such as adaptive equaliZation and carrier phase control. One promising
parallel transmission method is to use quadrature amplitude moaulation,
where digital and sampled analog signals are mapped on inphase and quadrature components, respectively(11. The adaptive receiver for this mapping
scheme, called Hybrid Analog-and-Digital Nodulation(HADN), is described in
this paper.
Since the received signal through the telephone channel is often highly
distorted due to filter system impairment and disturbed by carrier phase
jitter, adaptive equalization and carrier phase control are significant
demodulation functions in HADM modem implementation.
The adaptive equalizer implemented in a two-dimensional transversal
filter is well known for digital data transmission based on double sideband
modulation.
The major problems of applying this technique to HADN are related to the treatment of analog information, namely;
(1)

Analog information is ordinarily correlated. No scrambling and descrambling techniques have been developed for sampled analog sequences.
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(2)

Analog information can not be estimated accurately in the receiver,
while digital information can be restored using a threshold scheme.
The estimated error which is necessary for equalizer adjustment, can
not be obtained due to the undetectability of analog information.

Most of the discussion is devoted to adaptive equalization and carrier
phase control techniques. Using these techniques, parallel transmission of
4.8 kbps digital and 2.4 kHz sampled analog infOrmation can be realized over
a single telephone channel. Computer simulation is achieved, demonstrating
the feasibility of such a receiver scheme presuming the use of an actual
channel system.
2.

System model

A transmission system, based on SAM is depicted in Fig.l. This cyst=
an be equivalently red4004 to baseband and -time discrete model, as shown in
Fig.2.

The received signal Xn in Fig.2 is written as
1.00

Xn

t

Z

(1)
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Simplified system model
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DIGITAL DATA
DEMAPPING ANALOG DATA

where An is transmitted data, Ph is a
sampled impulse response for the overall filter system, and Vn is noise
signal assumed to be white Gaussian.
When digital signal an and analog
signal bn are snapped on inphase and
quadrature axes of a two-dimensional
plane, as shown in Pig.3, transmitted
data An is expressed as

An * an tjb
n

0

.

Equalized output Gn is given by

Gn

2.;
1,

C
L

t

n-

t

(2)

DIGITAL

where CI is complex valued tap coefficient for the transversal equalizer.

When the carrier phase control loop
is provided after equalizer, output G'n
is given by
G'

e is n G

(3)

Figure 3.

Mapping methods

where On is the controlled carrier phase.

Output Gn
n

demapped to obtain the transmitted digital and analog in-

formation.

3. Adaptive receiver configuration
Automatic gain control and timing phase control are usually carried out
directly .7;g referring to a received passband signal. In the RAM system,
they can be applied in the same way. On the other hand, adaptive equalization and carrier phase control must be carried out by decision directed
method, using an accurate error signal Gn' - An. The difficulties in ap-

plication of such a decision directed method to NAM are as follow:
(1)

An estimation cannot be uniquely determined.
Especially, there is no
strategy to estimate accurate analog part bn from distorted signal Gn'.

(2)

Analog part of An is ordinarily correlated. No scrambling-descrambling
technique has been developed for the sampled analog sequences.

3-1 Adaptive equalization
Adaptive equalizer tap coefficient should be adjusted so. as to reduce
error signal Ens

M-3

En = On - An

(4)

Since error signal E1 is a function of both channel characteristics and
transmitted data, adjusted tap coefficients are determined not only by
channel characteristics, 'but also by at:tocorrelation of the transmitted
data sequence. If the transmitted data is uncorrelated, the channel
distortion can be equalized in the sense of flat frequency characteristics.
The whitening technique for correlated digital data sequence, is well established in a scrambler and descrambler. However, there is no whitening technique for analog signals. Thus, one of the major problems in regard to
adaptive equalization in HADN is to find tap adjustment algorithms so that
the channel distortion is equalized, while not being disturbed by the strong
analog part correlation.
From this view-point, the zero-forcing algorithm seems to be preferable
to the mean square error algorithm. The zero-forcing algorithm optimizes
tap coefflcients so as to satisfy the following equations;

where

ZA
0
-

CA

x

=O
P
k-x

(10.-L...41,),

(5)

0 (AO) and ( = Const (X=0).
Equation(5) is obtained from the crosscorrelation between error signal
and transmitted digital data an,i.e.,

<an_kEn> = 0

(k=-Z...1,)

(6)

under the conditions

< ak al) = 0

V

Oath

and < akb,c)ar u.

(7)

appendix 1). Since Eq. (7) can be satiswhere< ) denotes the expectation
fied when only digital data do is whitened, this algorithm is free from the
correlated analog signal disturbing force.
On the other hand, tap coefficients in the mean square error algorithm
satisfy the following equations.

A Z
A.

EP 1-x
AP 1k
-

*

NC 0 AP
k
-k

(8)

where A and N denote sicnal and noise powers, respectively. Equation (6) is
obtained by crosscorrelation between received. signal Xn and error signal sn
as
(8)
< X*
*
E = 0 (km-N...N),
-k n
when

KAk Ail =0 (41).

(10)

In Eqs. (9) and (10), * denotes complex conjugate. It should be noted that
Eq. (10) is not satisfied, if transmitted analog signal is correlated. (Appendix I ?)
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Asa result of the above discussion, the zero-forcing algorithm is
preferable for HAM equalization. However, it should be remarked that the
zero-forcing algerithm has two disadvantageous aspects. One is that Ifts.(5)
lack a random noise term. Therefore, optimized tap coefficients often have
large noise enhancement. The other is that the zero-forcing tap adjustment
fails for channels having a large initial distortion.
Another adaptive equalization problem in HAM is that true anazog data
cannot be obtained by the same threshold detection method, as used for
digital data. Consequently, correct error signal given by Eq. (4) is unable
to be found by any detection method. Other definitions of error signal in
place of Eq. (4) must be satisfactoelly applied to adaptive equalization
algorithms. An idea to introduce new error signal definition is as follows.
For the zero-forcing algorithm, the rda2 part of transmitted data, an,
is used instead of An.
is given by
Then, error
En = Gn - an.

(11)

Equation (5) is still obtained from the following equation using the crosscorrelation between th57 error signal and transmitted digital data ak as
lAppeadix IJ.

(k*M...10

<an-k 7n)=

(12)

Therefore, iterative tap coefficient adjustment, based on the gradient
method, is derived as

tL

Cf:

-011a

k

(13)
12-CkIc En

}

(k= -44 1."149

For the mean square error algorithm, the real part Oft. (4) is
employed, i.e.,

en

Real En I = gn

(14)

an

where gn is the real part of Gn. In this case, Eq. (9) can be replaced
equivalently by the following relation.
(15)

< n-k an"

[Appendix II).
to obtain Eq. (8)
Therefore, the mean square error adaptive equalization is obtained as

n+1

n

Ck = Ck

3-2

e )

(k=-H

(16)

Al)

n -k

Carlier phase control

The carrier phase jitter in telephone channels, which originates in
leakage from AC power-supplying equ1pment, is one of the major impairments
, caused by carrier
in high quality information transmission. Phase error
IA-5
'ts

phase atter, can be measured by detecting the angular deviation between the
phase control output singal and t:Ansmitted signal An. In the data modem,
phase errorOn Is easily approximated as

bag

.rpn

(17)

Where the intersymbol interference is assumed to be eliminated by locatilg
the adaptive equalizer before the carrier phase control loop. In NADM,
however, such a phase measurement can not be exactly achieved, since no
transmitted analog signal can be detected. One possible strategy to measure
the carrier phase error is to regard hn' as the detected imaginary part.
This phase error measurement5On is expressed as
4.1 TorImagf(gn'

jh ')/(a

n

h '(a -g ')/(a 2
n
n n
n

a

sin

n

4. h' n2 )

+ sin

sin y n(sin

'n

+ 2sinn

ih

n

7/ti

cos

n

) / 1+ sin

cosi
cos

n

5n

(cos g
(18)

.

whrereln is the angular coordinate of Ant and to is the difference between
angel r coordinates of Gn' and An
Measured angular deviation 5I'n vanishes when analog part hn' tends to
zero. Rance, jitter measurement reliability depends on analog part amplitude
distribution.
c

Thus, the carrier phase control can be carried out using this phase
measurement scheme.
3-3

Joint system using adaptive equalizer and carrier phase control loop

The adaptive receiver, which provides carrier phase control loop after
the adaptive equalizer, shows high performance(?). Such a system is controlled jointly in a decision directed manner, referring to the estimated
data. In this Case, error signals for an adaptive equalizer involved in
Eq. (11) or Eq. (14) must be replaced by the error signal after carrier
phase control loop.
In the mean square algorithm, the mean square error magnitude crradient
Accordingly, the tap adjustment formula is
given by

is expressed as 4 -ne!-Onen.
n+1
Ck

n
Ck -1XX

n-jce

n

e

(19)

In the zero-forcing algorithm, Eq. (12) can be expressed as
(20)

where %' denotes the carrier phase jitter.
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Equation(20) becomes equal to

SO. (5) when the carrier phase jitter is completely controlled. In this
case, tap adjusting Sq. (13) is not affected by the carrier phase control
loop.

system is another significant problem.
Initialization of this
Initial training can not be achieved by sending an HADM signal. Therefore,
a special training sequence must be sent before HAM signal information transmission. Such a training sequence may be the same one as is employed in
conventional data modem.
4.

Computer simulation

The computer simulation is achieved for highly Wstorted voiceband
channel. Transmission conditions employed in the computer simulation are
listed below.
(1)
(2)
(3)
;4)
(5)

Modulation method:
Modulation rate:
Shaping filter:
Carrier frequency:
Mapping method:

Double sideband
2400 baud
15% cosine roll off
1700 Hz

4 level raster =ming

The 35 tap adaptive equalizer is simulated under the condition that the
analog signal is correlated. For visible understanding of the equalizer's
fluctuation effect affected by the correlated analog signal, analog signal
bn is chosen as periodic binary. The scatter diagrams shownin Fig.4 and 5
are for the zero-forcing and mean square error algorithms, respectively.
The scattering magnitude for the zero-forcing equalization is larger than
that of mean square error equalization. The reason is that the error signal
in zero-forcing equalization does not tend to zero. In order to reduce the
must be
scatering magnitude, in zero-forcing equalization, the coefficient
small to smooth out such a non-decreasing error signal. Scattering magnitudes along inphase and quadrature axes are the same in Fig. 4, but are different in Fig. 5. These factors imply that the mean square error equalization is not free from analog part correlation.
Figure 6 shows the performance curves of two equalization schemes, when
the analog signal is uncorrelated. Very small coefficient
must be chosen
for the zero-forcing equalization in order to get the same performance as
obtained by mean square error equalization.
The mean square error equalizer performance, when operated jointly with
the carrier phase control, is shown in Fig. 7. A second order filter with
lop gain ris employed in the carrier phase control loop. It is seen that
t.e carrier phase jitter is satisfactorily cancelled by carrier phase control
loop.

From curve (c) in Fig. 7, which is for the practical situation for an
existing 25 dB signal to noise ratio, it
concluded that the resultant STIR
at carrier phase control loop is better thin 22 dB and guarantees a 106 error
rate for digital information. This error rate performance is almost the same
IA-7
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Figyre 5. Scattering diagram

!twill Scattering diagram

for correlated analog...data

for correlated analog data
IZaro-forcing algorithm]

!mean square algorithm]
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Figure 7. SNR for analog signal
(a) Uniform distribution
without jitter
Uniform distribution
with 50Hz 10° p-p phase jitter
tc! Uniform distribution
with 50Hz 10° p-p phase jitter
and SNR 25 dB random noise
(d) Gaussian distribution
with 50Hz 10° p-p phase jitter

Figure 6. SNR for analog signal
(a) Mean square algorithm
with phase control(rol.0)
(b) Zero-forcing algorithm
with phase control(y1.0)
(t) Zero-forcing algorithm
without phase control
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as realized in the conventional 9.6 laps
data modem.

Uniform distributed
analog signal

From a practical 'view-point, the
transmission of a single 2.4 kHz sampled
analog signal is interesting. Uniformly
distributed sampled analog signal is divided into four parts and sopped on four
different raster loci, as shown In Fig.8.
A 12 dB6SNR improvement can be obtained
by this four level quantization.
Therefore, the total SNR is 34 dB; When
analog data is transmitted with the conventional 9,6 kbps data modem, 4 bit
quantization must be applied to the analog data. Then, SNR is 24 dB, at best.
5:

DC
it

I

Conclusion

The adaptive equalization methods
and corresponding carrier phase control
methods, which are suitable for HAM

A

-

transmission, were developed.,

ialztP18.ilaramwhen
analog Signal is transmitted.
The computer simulation for the
parallel transmission of 4.8 kbps digital and 2.4 kHz sampled analog sequences
an actual telephone channel. Simulation results show that
was performed
the parallel transmission techr4gue improves the l0 dB SNR from a conventional 9.6kbps data transmission, when 2.4 kHz sampled analog information
is transmitted over a telephone channel.
The authors would like to thank Messrs. Y. Kato, M. Sugiyama,
K. Murayama and Y. Marumo for their encouragement..

Imandix
The zero-forcing algorithm for HAM
In the zero-forcing algorithm, equalizer output peak distortion, whicc.
is defined by using impulse response samples after equalizer as
I.

too

D

0

1=0

IFCI P

1/It' C P
z

(21)

I

is minimized.

It is known that the peak distortion can be minimized by setting tap
gains as to satisfy Eqs. (5), under the sufficient condition that equalizer
input peak distortion is less than 2 13). Impulse response samples. after
equalizer can be estimated by the crosscorrelation between transmitted data
and error signal as
I

Anl>

-Vn)

< dn4c En>= < an-k(Z
'
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Pn-i-ean-k Ai -<an-k And
= A tEC.1 Pk -2

-'k}

(k - -L

(22)

+L)

under the conditions in Eqs. (7). Therfore, the zero-forcing equalization
can be achieved by forcing Sgs. (6) zero.

From Sg. (22), it is seen that the transmitted data An in En can be
replaced by its digital part an. Then Eq. (12), in which
signals are
observable at the receiver, is also applicable.

all

The mean square algorithm for HADM
The mean square error

II.

(23)

E -<151/21
can

be

minimized by setting tap gains to satisfy following equations.

(aEleick> +

j<a/d) <

Ek>*; 0

Xn*..k

(k=-L ...+L)

(24)

The left hand side of Eq. (24) can be rewritten as

<Xnk Ek>=<(i Ai

)(f

Pn_k_i +

'or Z

A A >P
Cot V*
'

=

Ce (AZ Pi ..kPi

P

n -A-1

+

N)

'Ai Pn-l_i

Vn ) - 111211)

,.<1Vn 12.4-Z<AiAn>

Ap_k

(25)

under the condition in Eg. (10).

If real part mean square errorE' can be used instead off,'it would
be applicable to HADM in which only digital part error can be measured.
When E is used, the partial derivative oft ' is written as

kek"
= 4.

414Z.:

< 2L>
1

*

*

Ai pn-k-i + V12)(faiRegotPn_i.12 -i: biZmii.dt P___,..A)+v
n -an .p
n 22 x

Pi-kReiC1131-2)-j<iZIP.i-km(f C

.5-

P
+ N) - APA )
="{z-JCh
-k
2 2, x- (ALP.2-k i-1
under the additional

Pi4x--iNck-<rai >P:k

*

-

(26)

condition44.

Since Egs. (26) is the same as Eqs. (25), the man square algorithm for
HADM can be achived by forcing Eq. (15) zero.
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A NEW ALGORITHM FOR SYMBOLIC RELIABILITY ANALYSIS OF
COMPUTER - COMMUNICATION NETWORKS*
A. Grnarov", L. Kleinrock and M. Gerla
Computer Science Department

University of California
Los Angles, California

ABSTRACT
A new algorithm for symbolic network analysis is presented. The algorithm is based on the application of a newly defined 8-operation on the set of all simple paths.

Comparisons with existing algorithms on the basis of terms that must be evaluated during the
derivation, the number of operations required, and the execution time in several represented benchmarks show that the proposed algorithm is considerably more efficient than currently available solutions.

I. INTRODUCTION
The symbolic analysis of reliability networks has been the subject of considerable research. The
symbolic terminal reliability algorithms available in the literature are based on path enumeration (1-13),
cut-set enumeration (4.8) and on the acyclic subgraphs of the given probabilistic graph 114).

The most efficient path enumeration algorithms use reduction to mutually exclusive events by
Boolean algebra. However, common drawbacks of these algorithms are that they generate a large
number of terms (3, 13); that they cannot efficiently handle systems of medium to large size (i.e., system graphs having more than 20 paths between input-output node pairs) (4); and that they cannot easi-

ly determine the resulting symbolic function when the number of elements in the network is large (8).
The same drawbacks affect the algorithms based on the cut-set enumeration 14).
A more efficient algorithm based on the acyclic subgraphs of the given probabilistic graph was
recently proposed by Satyanarayana and Prabhakar 114 The examples indicate that this algorithm is
appreciable faster than existing methods and can handle larger networks.'

In this paper a new algorithm for the symbolic terminal reliability computation is presented.
The algorithm belongs to the class of path enumeration algorithms (which use Boolean algebra) It is
based on the application of a ncwly defined $- operation on the set of all simple paths. A simple path is
represented by a binary string (path identifier); thus only logical operations are required. The algorithm
does not suffer from the drawbacks of path or cut-set enumeration algorithms.
.

This research was supported in part by the Advanced Research Projects Agency of the Department of
Defense under contract MDA 903-77-0272 and in part by the Office of Naval Research under contract
N00014-79-C-0866.

"Dr Grnarov is currently on leave from the Electrical Engineering Department, University of Skopje,
Yugoslavia.
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The algorithm was coded in FORTRAN IV and run on a DEC-10 timesharing computer system.
Execution times confirm the advantages of the proposed algorithm over existing path and cut -set
enumeration algorithms. The execution times are considerably shorter than the times shown for
network examples in 1141 (these results, of course, provide only a qualitative comparison of computational efficiency since the programs were run on different computers).

II, DERIVATION OF THE ALGORITHM
For a network consisting of N nodes and E links, the path identifier is introduced by the follow-

ins:
Definition 1: The path identifier /Pk for the path Irk is defined as a string of n binary variables
/Pk

xix2

x,

x,,

where

x, .- 1

if the ith element of the network (node or link) is included in the
path wk

xi .- x
and n

otherwise

number of network elements that can fail, i.e.:

n ... N

in the case of perfect links and imperfect nodes

n,E

in the case of perfect nodes and imperfect links

n

N+E

in the case of imperfect links and imperfect nodes

As an example let us consider a 4 node, S link network, given in Figure 1, in which nodes are
perfectly reliable and links are subject to failures. The path (s.xi,a,x5,b,x4,t) is then represented by the
string: IP
lxx11.

Figure I. Path Identifier String
According to Definition I, it can be seen that a path identifier has the form of the cube in
Boolean algebra. Hence, by applying the ft-operation ("sharp" operation) (115), page 173) between two

path identifiers, denoted by /Pk # 11'), we obtain all subcubes (events) of 14 not included in /P).
Unfortunately, the generated subcubes are not mutually disjoint. The #-operation should be repeated

.

Jo#
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Since the proposed algorithm SYMB (toes not produce cancelling terms. the obtained result for
the example given in Figure 1, has four terms in comparison with [41and [3) which have five and six
terms respectively.

For the second example of a network. shown in Figure 2 (also Figures 1, 10 and 3 in [81. [41
and UM respectively), we obtain a reliability expression which has 16 terms. The results in 18)a and
141 have 22 and 61 terms respectively, and the symbolic expression in [141 upon expansion yields 123
terms.

Figure 2. Modified Graph of ARPA Network

The third example, given in Figure 3, was also used in [3), [13) and [121. The reliability expression has 38 terms while the result in [131 has 72 terms. For the determination of S23+ The algorithm SYMB requires 34 comparisons while the algorithms reported in [131 and ;121 require 54 and 173
comparisons respectively For finding S24 these values are 26, 45 and 159 respectively.

Figure 3. Example Network
A program based on the proposed algorithm was written in FORTRAN IV and run on a DEC10 timesharing computer system. The program was applied to a number of network examples found in
the literature. The execution times for examples given in Figures 2 through 6 are presented in Table 3
and are compared with the execution times of some of the existing algorithms. The results confirm the
efficiency of the proposed algorithm.
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on the set of subcubes again and again until a set of disjoint subcubes is obtained.

In the case when the paths wi, J .., 1, 2,
,m-1, have been examined, the determination of
the set of subcubes S, of the path ir,, which are not included in the previous paths, can be performed
as

S, ... (...((IP,,,#/i21)#/P2)#...#/Pi)#...)#/Pm_i

(1)

Since the

operation is performed using the largest possible cubes (path identifiers), the generation of
Sm is faster as compared with 131 and 181; clso there is no need for storing the new terms. The drawbacks of operation (I) are the generation of the repeated subcubes and the need for the repeated appli
cation of the operation between the subcubes in Sm. To avoid these drawbacks, a new $- operation is
introduced in Definition 4 below.

Before the presentation of Definition 4 it is useful to make the following consideration. Since
the path identifiers contain only symbols I and x, the operation can produce as a new symbol, only 0.
The 0's generated in step j are designated as 0' If in the cube generated by *operation there is only
one 0J, we call this a unique 0. Next we quote the definition of the coordinate #-operation from 1151
(the definition of operation between two cubes is given in 1151 on page 173) and we introduce the
definitions of the @1- operation and the Soperation.
Definition 2. The coordinate

operation is defined as given in Table 1.

Table 1
b,

a,
0
1

x

Definition 3.
The @i-operation
Cs bib2
b,
b, is defined as

between

0

1

x

zyz
yzz
10z
two

cubes,

say

C'= a lag

a,

if a,# b, .... y for any unique 0 or
if a,# b, -- y for all a, ... Ov for any v

C'

C'@1 Cs
ICI # CsU C6

otherwise

where

C; is a cube obtained from C' substituting all a,

01, for which a,#b, ... y, by 1.

C6 is a cube obtained from C' substituting all a,

0J, for which

and

Definition 4. The Soperation between two cubes Cand Cs is defined as

if a,#b,
C'S Cs

z for all i

Sk
14)
if a,#b, ..- y for any i
C' otherwise

32
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a,#b,0y,

by x.

a and

,

where . is the empty set. Si Sp.' ei Cs, Si Cr @I Cs and ,/ = Z3,
k (k is the number of
steps in which any symbol(s) 0 is generated), Cr cicr
c,
c and c, = a,#bs.

According to Definition 4 it follows that if we substitute the #-operation in (I) by the $operation, the resulting set S, will consist of disjoint cubes only. The symbolic expression, correspond-

ing to a cube C in S is given by
k

T(C)

P.Q

0 - 19

J -2

where

P.iip,

for all I satisfying c, = 1

Q =11 q,

for all I satisfying c, = unique 0

Pj = rt p,

for all i satisfying c,

A

is symbol representing probability that the ohtlement is up

qf

I

01

pi

and 11 and are the product and concatenation operators in the string algebra.
,-,

We can now introduce the algorithm SYMB for the derivation of symbolic expressior. for terminal reliability:

ALGORITHM SYMB:
m.

step I.

Find path identifiers for ail simple paths between node s and node t

Sort them according to increasing number of symbols 1 (i.e., increasing path

step 2.

length).
step 3.

Set T11= T(IPI)

step 4. (loop)

,k determine
For In = 2,3,
S, (
((1P, $ /P1)$11/2
F o r m T. , -. T(Ch,) , i = 1,2,

step 5.

)$///,_1
,/

END

In the algorithm, C,',, is a cube in the set S. and 1 is the number of cubes in S,.

As an example, the SYMB algorithm is applied to the simple bridge network given in Figure 1.
(This same example was used in bland 14].)
steps 1,2.Table 2 presents the set of all simple paths and their path identifiers (for simplicity we consider the case with perfect nodes and imperfect links).

1
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Table 2

mI

step 3.
step 4.

vie

IIEMI

1

..:1x2

1 lxxx

2
3

x3x4

xxllx

xixsx4

lxxl 1

4

x3x5x2

x 11 x 1

..
T11

PIP2

m = 2:

j1

5242
T21

P3P4(1

P1P2)

m = 3:
unique O. j = I

unique 0, j

2

Tai m` PIP4PSq2q3

m - 4:
unique 0, j - 1
unique 0, j -. 2

T41 11* P2P3P5q1q4

step 5.

END

The symbolic expression for terminal reliability is
Ts,

PiP2+ P3P4(1

PiP2) + PiP4Psq2q3+ P2P3Psillq4

III, COMPUTATIONAL RESULTS
Two common criteria for the evaluation of symbolic reliability algorithms are: (1) the number
of terms in the reliability expression; and (2) the number of comparisons of an intermediate product
term with the term represented by a simple path (131.
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Figure 4. Topology or a Highly Connected Network

I

Figure 5. A Long Line Telephone Network Example
,

Figure 6. Network Example Which Allows for Both Nodes and Links Failures
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Table 3

Algorithm

Computer system/language

Fratta, Montanari

141

IBM 360/67
FORTRAN
CDC 6500
FORTRAN

Abraham

DEC -10

1131

SAIL

Satyanarayana,
Prabhakar (141

PDP 11/45
FORTRAN
DEC-I0
FORTRAN

DI
Lin, Leon, Huang

SYMB

Fig. 2
i

Fig. 3
112 s.

Fig. 4

1

Fig. S

Fig.

>
10 min.
75 s.

9 s.
6 s.

19 s.

1.2

0.8 s.

1.5 s.

3.3 s.

5.7 s.

43 s.

1.1 s.

7.4 s.

IV. CONCLUDING REMARKS
The paper presents a new algorithm for symbolic network analysis. The proposed algorithm is
based on the implementation of a newly defined 8-operation on the set of path identifiers. Applying the
8operations, only the disjoint subcubes are generated and therefore the reliability expression can be obtained in a straightforward manner. The algorithm is efficient since it does not generate a large number

of terms and does not require the generation and storage of intermediate terms beside the path
identifiers.

The comparisons with the existing algorithms in the number of terms, number of comparisons
and execution times of the realized program confirm the efficiency of the proposed algorithm.
Due to the improved computational efficiency, the SYMB algorithm permits us to analyze and
derive symbolic reliability expressions for networks of considerably larger size than was possible using
the previous techniques.
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Abstract

The main objective of this paper is to study the buffer
behaviour for binomial input and random server interruption:
Analytical expressions are obtained for parameters of interest
and numerical results are discussed.
INTRODUCTION
Design of buffer Is one of-the important problem in data
communication. The non uniform random nature or message generation in a data communication system is frequently occuring
reality. More efficient data transmission system can be obtained
by combining the needs of many random users in such a way that
the flow of information becomes more oontinous. The rapid rate of
growth of telecommunication particularly in connection with time
shared oomputer has resulted in a rapid and intensive interest
in this area. The solution of inefficient use of communication
channels and equipment is the use of a synchronous multiplexor.
These devices sample the various message sources,.store detected
messages in buffer memory and then transmitt the stored message
over the communication link or channel. Thus it becomes necessary
to find out that how long the storing of message will delay the
performance. Moreover, the size of the buffer storage memory is
finite and hence there will be probability of buffer overflow
and consequent message loss. Given the buffer input statistics,
the problem is to find the storat:e requirement such that the
overflow probability and expected queuing delay due to buffering
is less than their given specific value. In this paper a queuing
model with finite buffer size for binomial input and req.!
server interruptions is studied. It is assumed that thereware
only a small number of terminals. The receipt of messages in a
specified time interval alters the probability that additional
messages will be received in the same speoified time interval.
ANALYSIS

Let the following specifications be given
Output rate (when serving) r. ro characters/sec.
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= N charealiers
Buffer length
Steady state probability of the =
switch in state 1

Steady state probability of the =

witch in state 0
Service interval T

ps0

(1)

Xrds
p81 characters

Average output/service interval =

Average input/service interva1,1= P p81 characters
where p (<1) is the traffic intensity.

(2)

The probability Ole of k characters arriving during a
service interval is given by. Binomial distribution

1k (1_70-k

k n 091;2,...9N

tk

(3)
k <0, k > N

Let the probability pi(j) of the buffer occupancy B(j) =
at the end of j th service interval he defined as

P (j) = prob

pi63 Oply.e.,N

B(J) = i

(4)

Equations for the buffer content process can be written as

P0(i+1) = 0

P81 P0(3)

eo Po1(J)P1(j)

eoPeo Po(J)

(5)

or in original

p1(+1) = 01 P01 P0(i)

k!co 01.

'k Pei Pk4.1(i)

i

+ kEm °

and

N
ei3Pel Po(i)+ km1
E

N-1

PN(J+1)

i -k Pao POD'

E

N-1
+

E

0,1941**95.1

(6)

Nk
E

into

et

3Pet

N-k-1

P-

iE
sio

ei 3PatoPk(i)+PeoPti(i)

(7)

Equations (5) and (7) can be conveniently written matrix form as
P(i+1)

Pei

G P(0)

P00 H

(8).

PZ3 7.7

1.
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where p(j) is the (N-I) dimensional

veotor

P 0)
[I:01

PO)"

(9)

.

P;(0
and (1 and H are (11) x 01) matrices dmi.1.12ed as

e

e

0

e1

e1

..

G

e
N-1

e

1

ei

1-

i-o

i-o

0
e

0
1

Eili_l

H

111

0

0**

0

0

000

el

0

es-2

ei ..
i-o
z

1

1- z
i-o

(10)

ei

0

Ofro

o

0

0

...

0

0

ON_3

...

eo

0
(ii)

.

In

0

0

N-2

N-1

z ei 1- z

0

e N-2

O1_

N-1

1

o

0

1-

N-2

N-1

E ei 1 E ei
i=o

i=o

R-3
1- E ei
i=o

...

1-80

0

Stationary State Probabilities: When j -. 9, P(3 ) " PM " Pt
equation (8) reduoes to
P
or

Ps1 Gp

Pew HP

Rp = 0

where, R= I-

(13)

(14)

Pe1 G -Pso R

It is obvious that matrix R will be of the form of

t
\-",--.--.

(12)

4
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ii0
.

/

roo
r

0

rot

r

10

rx

rx
-1,o

r'

r

r

11

-1,1

r

12

..

0

0

0

0

.r

N-1,2

N-1,N-1,

rN2 1*' rNN-1

N,1

r

(15)

1,N

rN,N

Since-(N+1) component equations obtained from equation (13) are
not linearly independent, first,N component equationi from
equation (13) are solved together with normalizing conditions
.

uT p

1

(16)

where U is (N +1) dimensional unit vector (NO)' components of
(can now be obtained using a recursion method by defining ail
N +1) dimensional vector s as

Si a

Pi/Po

So m

Po/Po

(17)

so that
'In general

(18)

k -1

E
ai)

r
S
k-1 i i
'

k

Sk m Pk/PO

1,2,...N

Equation (19) will give pp (k = 1,2,...,11) in terms of Sk and

(19)

Pe

where pc, is given by

N
3i
i.e
e
Thus all values of pk( k

(20)

Po m 1,/

1,2,...,E) are evaluated through

equations (19) and (20).
Overflow Probability ; The probability, p of a character being
transmitted during each service interval is given by
(2t)

gg Ps1"-Po)

Therefore, the ezpooted load,oarried during each service
interval is Pi The average load offered during each service
interval is given by equation (2). The overflow probability pof
is defined as
pof a (a-13)/a
(22)
where a = average offered load
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Queueing Delay: The expected queue length at the end of a service
interval is given as
N
(23)

ge

iEso i Pi

Average cumber of oharAsters that arrive during a service
interval is given by equati44(2). Hence the average queue length
at the start of a service is given by

N
ge

(24)

(1(1130f)

i!oi Pi

Overall average queue length is obtained by taking the time
average of qi and
Thus the average queue length Q1, is given
Qs.
by
N
QL

E

a

i -o

The expected queuing

D

I (1-Pod

delay D is defined as

QD/P units of service interval

The values

(25)

(26)

pof and D are computed using the equations (22)

and (26) for different values of P . The computed values are
plotted in graphs as shown in Figures 1 and zo
CONCLUSION
For fixed value of traffic intensity P the overflow probabdecreases as the traffic intensity N increases and for
ility p

fixed value of N the pof decreases as(' immense. It is also
observed that for a given value of). the D increases as N inerea
pes pnd for fixed value of N the D increases as P increases upto
f.5 and on further increase of P from 0.5 to 1.0 D will
P
nearly remain constant. This type of model is very useful where
the number of users are less and the data should be transmitted
through the existing telephone lines whenever there is speech
interruption in the telephone line.
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WITH ADJUSTABLE TRANSMISSION POWER
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ABSTRACT

In this paper we investigate two possible policies for realizing an arbitrary traffic matrix in a
Slotted ALOHA broadcast packet radio network: full connectivity and limited transmission power. The

performance for the fully connected (point-to point) network is the same as the known result for a
centralized network and allows a maximum throughput of 1/e. The other approach, wherein we give
each node sufficient power to just reach his destination, allows a maximum throughput proportional to
the logarithm of the number of (active) nodes in the network. These results, which are derived
analytically, are then verified by simulation, showing excellent agreement.

1. Introduction
One of the major problems in the effective utilization of computer resources is the distribution

of those resources to the usei. This problem has been greatly alleviated by the advent of
communication networks but communication among these users in a local environment still remains a
problem. The concept of broadcast packet radio for local access was first utilized in the ALOHA system,.
IA BRA 701 and more recently, the Advanced Research Projects Agency of the Department of Defense
has undertaken a project to investigate the use of more general broadcast packet radio systems [KAHN

77, KAHN 781. A packet radio network consists of many packet radio units (PROs)" sharing a
common radio channel such that when one unit transmits, many other units will hear the packet, even
though it is addressed to only one of them. This feature, inherent in broadcast systems, in conjunction
with the fact p1-1. channel access cuntrol is neither automatic nor free, results in destructive interference
when several packets are received simultaneously.
Many studies have been conducted to evaluate the capacity (maximum achievable throughput)
of one-hop centralized communication networks using broadcast radio as the communication medium.
In [ABRA 701 the capacity of fully-connected one-hop centralized pure ALOHA was found to be 1/2e
and in [ROBE 75) the corresponding result for Slotted ALOHA networks was found to be 1/e. In
[LAM 741 we find an extensive analysis for the fully connected one-hop centralized slotted ALOHA
access scheme and in [TOGA 74, KLEI 75) we find similar results for Carrier Sense Multiple Access
(CSMA). Local access networks usually have centralized traffic requirements (the central node often
being a gateway to the main network).

This research was supported by the Advanced Research Projects Agency of the Department of
Defense under contract MDA 903-77-C-0272.

All components of the packet radio network (i.e., stations,repeaters and terminals) use a common
device far channel access. This device is called the Packet Radio Unit.
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In 1GITM 75, TOBA 78b) we find some capacity results for two-hop Slotted ALOHA
centralized nets and these results are extended to CSMA in [TOBA 78a1.

On the other hand, some applications of broadcast radio nets, (such as ship-to-ship
communication Or !emote sensing networks) have arbitrary pointtopotnt traffic requirements. This
kind of broadcast network has received little attention in the literature. In 1KLEI 781 we derive the
capacity for a random network (i.e., the nodes are randomly located in space, giving rise to random
connectivity) using multi-hop Slotted ALOHA and find that we can achieve throughput proportional to
the square root of the number of nodes in the network by restricting the transmission range. In fact, we
find that the optimum number of nodes to have in range (i.e., the nodal degree) is about six. In [SILV
79t.: we derive similar results for regular networks (i.e, nodes are regularly located and connected to a'
fixed number of neighbors), again finding a square root behavior and also thug the nodal degrees should
be minimized (subject to a connectivity constraint). The performance of any network will depend on
the traffic requirements and in [SILV 79a) we derive bounds on the capacity of a single hop point-topoint network, for an 'optimal' traffic matrix, showing that we han achieve a throughput proportional to
the number of nodes in the network.

In this paper we consider point-topoint networks, satisfying arbitrary traffic matrices, ;n which
the nodes are sufficiently close that they can communicate in one hop. We investigate whether the
nodes should transmit at full power or restrict their power to just allow communication to their
intended destination. By restricting the range we expect higher performat.ze since the interference will
be reduced. This is the phenomemon that we have observed h other studies IKLEI 78, SILV 79a,
SILV 79b1.

2. The Network Model
The networks that we study in this paper have a random topology, which may be thought of as
either representatives of the set of all possible networks or as snapshots of a mobile network. In order
to model the requirement that the network should be able to handle an arbitrary traffic pattern, we
assume a uniform traffic matrix. Our traffic model is, then, of the (instantaneous) communication
requirement between some active subset of the total number of nodes in the network (nenactive nodes
are ignored).
A network is a set of n (active) nodes (with n even to allow pairing) randomly located in a unit
hypersphere. These nodes are then randomly paired to represent communicating pairs of nodes.

Having generated the network and the traffic matrix, we satisfy the communication requirement by

suitable choice of transmission power. We consider two approaches that will allow this paired
communication to be reallized: i) give every node sufficient power to be able to reach every other node
it; the network; or ii) give each node sufficient power to just reach his communication partner.

Once the network is established we have one additional parameter to specify - the probability
that a node will transmit in any slot. (This corresponds to the offered channel traffic, randomized so
that Slotted ALOHA will operate correctly and resolve previous conflicts caused by to simultaneous
transmissions.) In order to compute the throughput we use the 'heavy traffic model', which corresponds
to assuming that all (active) nodes are always busy, but which transmit in any given slot depending on
this transmission probability. We denote the transmission probability for node i as A.

4.

IA-26

44

Nodal Throughput: Consider an arbitrary node (say node 8) in the network. The probability that this
node correctly receives a packet from his partner (say node j) in any slot, is given by:
s, = Pr (j transmits) Pill does not transmit) Pr (none of

neighbors transmits)

= p, (1A) n (1Pk)

(1)

where N, is the set of nodes that i can hear (excluding his partner j). We are assuming here that a
node either hears a transmission or hears nothing. (In a real network the reception process is not
discrete but depends on noise levels etc.)

For the heavy traffic model, s, corresponds to the (received) throughput y, for this node. Thus
the total network throughput, y, is given by:

= E St

Y

(2)

3. Completely Connected Topologies

One approach to satisfying an arbitrary random traffic matrix is to give every node sufficient
transmission power so that all the nodes in the network hear when any one transmits. This corresponds

to the model of [ROBE 75, ALMA 771 and the total network throughput will therefore be lie. We
proceed to show that our approach gives he same result.

Since the environment for each node is identical, we assume p, p. The number of nodes that
can interfere with a given transmission is n -2, so the throughput for each node is:

Y, = p (1p) (1p)"2

(3)

In order to -et the offered traffic in any environment to be the optimum value of one packet per slot
[ALMA 70, '..AM 74, YEMI 781, we use a transmission probability of pill it. We then have:
I

n

I-

a- I

(4)

n

As the throughput For each node is identically distributed, the network throughput, y ,is simply:
soI
(5)

which has the expected asymptotic behavior of lie for large networks.

4. Limited Transmitter Power
Another approach for arbitrary traffic matrices is to limit the power of each transmitter so that it
exactly reaches its destination (we are assuming that reception is a two-state process, either you can or
cannot hear a transmission). In Figure 1 we show a two-dimensional network of 10 nodes generated in
this manner by the simulation program described in section 5; the lines joining pairs of nodes represent
the traffic matrix and hence the transmission radii.
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Since the networks we consider are homogeneous, the throughput for all nodes is identically
distributed: we, therefore. drop the subscripts corresponding to the particular node under investigation.
We set the offered traffic in any environment to unity, by selecting the transmission probability to be
1/k for a node that interferes with k others when he transmits, including himself and his transmission
partner. In (SUN 79b1 we stu.ikl other transmission policies and found that the scheme used here had

the highest throughputs. /Using the notation y(k) to represent the throughput for a node which
interferes with k nodes and making the assumption that both nodes of a partnership hit the same
number of nodes', we obtain the following expression for the throughput:

y(k) = / 1 II -. -1-1

(6)

where I, the interfere ce factor, is the interference contribution from nodes other than the node itself.
We can think of this actor as background interference. If we assume that the interference encountered
at Any lode is inde ndent of the degree of that node, then the expected thoughput for any node in the
network, ynode, is given by:

i /, hk y(k)

Yaode

(7)

k2

...

where hi, is the probability that a node hits (interferes with) k other nodes when he transmits (note that
he always hits himself and his partner).

We now proceed to find this hitting distribution. Consider an arbitrary node. P, in the network
and rank the nI other nodes in order of their distance from P. If P is paired with his kth neighbor,
he will interfere with (hit) exactly k+1 nodes when he transmits. As P is equally likely to be paired
with any of the nodes, the hitting distribution is given by:
h
k

-L

-

4

k=2.3....n

(8)

1

We can now compute the throughput.

Y'kw4.

1

k2 hi( +

11
-

E

Id

. 1 Ink.2111.--k1 il
1

n

(9)

k

In [SUN 79b1 we show that the interference factor, 1, for networks where the interference heard by a
nod_ is independent of the degree of that node and the transmission probability is 1/k, is given by:
I
k-2
hi,
i TrA
a
a
7.1,3 1
n-4 k

n -2

ow

Thus the nodal throughput is given by:

' As both nodes are transmitting at the same range, certainly the expected number hit by a transmission
will be the same.

.14110
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U

1

Y node m

n-1

14
1,1

k-2
n-2

km3

r I it 1 li
+1

1

1

k

n-1

11

k

k

(11)

Since the throughput for each node is identically distributed, the total network throughput, y, will be

given by ny*.
..

'

. n-1
n

k-2

1

1

I A 1--fl-2 k n-11

i 1kl

"2
I

1

1

_

1

(12)

kil

With some manipulation, we find that the asymptotic behavior for large networks is given by:

lim y

0.

i

T
2

log(n) + C

(13)

e

0

where C is Euler's constant. This can be approximated by:

Y --

1o_ g(n)

1

(14)

e

The above results were derived with no reference to the dimensionality of the network. We can

therefore achieve a throughput logarahnca6 proportional to the network size for all networks
satisfying an arbitrary traffic pattern by exact adjustment of transmission range. It must be pointed out,
however, that the throughput for all pairs of nodes in the network is not the same. Nodes that are close

together (and thus have high transmission probabilities since they do not interfere with many other
nodes) will achieve higher throughputs than those that are far apart (recall that the background
interference is uniform for all nodes in the network). Even the node with the smallest throughput (in
the worst case this node will hit n-2 other nodes) will have a throughput of:

y(n-2) ...

1

(15)

ne

for large networks, which is the same as that for the fully connected case (in which every node achieves
a throughput of 11 ne). Thus the node experiencing the worst performance will be doing no worse than

for the fully connected case, whereas nodes close together will far exceed this throughput. We are
currently investigating the capacity of the network if some 'fairness' requirement is imposed.
5. Simulation
In order to check the validity of this model, we developed a simulation program to compute the
throughputs for these networks. This program operates as follows (described for a two-dimensional
network).

A randomly generated network is located inside the unit circle and pairs of nodes are then
randomly matchea. With this pairing, the transmission radii are determined so that communication can
take place, and the adjacency matrix is computed. We then determine the transmission probabilities,

based on the number of nodes within range of the node. From this we compute the success
probabilities for each node and hence the network throughput. This process is repeated many times and
the throughput, averaged over several networks, is computed.
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In Figure 2 we have plotted throughput against network size, showing analytical and simulation
results for a two-dimensional network averaged over 50 networks. Notice the excellent agreement
between the model and simulation.
6. Conclusions
We have Investigated two possible policies for supporting an arbitrary traffic matrix in a point-

to-point broadcast packet radio network: full connectivity and limited transmission power. The
performance for the fully connected network is the same as the known result for a centralized network

and allows a maximum throughput of lie. The other approach, wherein we give each node power
sufficient to just reach his destination, allows a maximum throughput proportional to the logarithm of
the number of (active) nodes in the network. This behavior was determined by use of an analytical
model which was then verified by simulation.

One problem with this approach is that the netwoi k throughput is not allocated 'fairly' in that
those nodes which are close together (and thus with highet transmission probabilities), will achieve
higher throughputs than those which are more distant. In fact, it can be shown that we cannot increase
the throughput of these high interference nodes without reducing the overall performance.

The traffic matrix considered in this paper is, in some sense, a 'worst case as it shows no
locality. (In fact the worst case would be if every node wished to talk to a node at the other extreme of

the network, forcing the fully connected case.) If, as would probably be the case in reality, the traffic
matrix exhibited some degree of locality, the capacity would exceed that shown here. In ISILV 79a) we
investigated the case of extreme locality and attempted to find the 'best' possible traffic matrix. We
were able to bound the performance from above and below by linear functions of the number of nodes
in the network and found a traffic matrix that achieved a capacity between these bounds.

In a real one-hop point-to-point packet broadcast network we would therefore expect that we
could obtain a capacity which grows somewhere between logarithmically and linearly with respect to the
number of nodes in the network, depending on the traffic characteristics.
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MESSAGE-BASED PRIORITY FUNCTIONS IN MULTIACCESS/BROADCAST
COMMUNICATION SYSTEMS WITH A CARRIER SENSE CAPABILITY*
Fouad A. Tobagi**
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Abstract

We consider in this paper packet communication systems of the multiaccess/
broadcast type exemplified by ETHERNET and single-hop ground radio networks,
and describe a simple distributed algorithm which can support message-based
priority functions using carrier sensing. The scheme is based on the principle that access right to the channel be exclusively granted to ready messages
of the current highest priority level. It is suitable for fully-connected
broadcast networks with or without the collision detection feature and can be
made preemptive or non-preemptive.
I.

INTRODUCTION

New multiaccess schemes in packet broadcasting have been abundant in recent years. The advent of these schemes is primarily due to the desire to
share expensive communication resources (particularly the communication bandwidth), and to provide a high degree of connectivity among the communicating
devices without the burden of complex topological structures.
In general, multiaccess schemes consist of algorithms which determine the
users' right of access to the shared bandwidth. These algorithms differ by
several aspects such as the degree of control exercised over the users' access,
the centralized or distributed nature of the decision making process, and the
degree of adaptivity of the algorithm to the changing demand,paced on the channel.

The need for priority functions in multiaccess environments is a clear
matter. Having multiplexed traffic from several users and different applications on the same bandwidth-limited channel in order to achieve a higher utilization of the latter, we require that a multiaccess scheme be responsive to
Priority functions in multiaccess enthe particular specifications of each.
vironments constitute the subject matter of this paper.

* This work was supported by SRI-International and by the Defense Advanced
Research Projects Agency under Contract No.MDA903-79-C-0201,orderNo.A03717,
monitored by the Office of Naval Research.
**The author is also a consultant to the Telecommunication Science Center,
SRI-International. Menlo Park, California
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In a typical centrally controlled system, a central scheduler assumes the
responsibility of granting access right to the users. Provided that it beset
each instant complete knowledge of the activity on the channel and of the demand placed on the channel up to that instant, the central scheduler can make
optimal scheduling decisions and thus easily support priority functions. The
real problem however is how to provide the correct information regarding the
demand from the distributed population of users to the central scheduler!

In distributed systems, users make their own dcislons regarding access
to the channel. Coordination in this decision making process can be accomplished by having all users execute a common distributed algorithm driven by
control information to be exchanged among them.
In this paper, we consider packet communication systems of the multiaccess/broadcast type exemplified by ETHERNET (1) and fully-connected ground
packet-radio networks (2). In these systems all users share a common trans mission medium over which they broadcast their packets. Each subscriber is
connected to the common communication medium through an interface which listens to all transmissions and absorbs packets addressed to it. We describe
here a simple distributed algorithm which can support message-based priority
functions using carrier sensing. The scheme is suitable for fully-connected
broadcast networks with or without the collision detection feature and can be
made preemptive or non-preemptive.
II.

MULTIACMS PROTOCOLS

The simplest multiaccess techniques are obtained when the bandwidth is
assigned to the users in a static predetermined fashion. Time division multiple access (TDMA), frequency division multiple access (FDMA) and code division
multiple access (CDMA) are typical examples. Unfortunately these fixed assignment schemes are nonadaptive to time-varying demane, and can be wasteful of
capacity if small-delay constraints are to be met.

Adaptive and more efficient multiaccess schemes can be obtained by providing the entire bandwidth as a single high-speed channel to be shared by all
users in some fashion. The sharing of a common channel by many geographically
distributed users has been the subject of many investigations in recent years.
The difficulty in controlling access to the channel from users who can only
communicate via the channel has given xi.,e to what is known as random access
techniques. In the ALOHA random scheme, users transmit any time they desire:
When conflicts occur, the conflicting users reschedule transmission of
(3).
their packets to some later time. In carrier sense multiple access (CSMA),
the risk of a collision is decreased by having users sense the channel prior
to transmission (4).
If the channel is sensed busy, then transmission is inhibited. CSMA performs well only if the propagation delay is short compared
to the transmission time of a packet (a situation encountered in local area
networks and ground radio systems) and if all users can hear all transmissions
on the channel (i.e., the system is physically fully-connected). Many CSMA
protocols exist which differ by the action taken by a ready terminal which
finds the channel busy. In the nonpersistent CSMA, the terminal simply schedules the retransmission of the packet to some later time. In the 1-persistent

IA-34

CSMA, the terminal monitors the channel, waits until the channel does idle
*(persisting on transmitting), and then transmits the packet with probability
one.
In the 2-persistent CSMA, the terminal monitors the channel as in
I-persistent, but when the channel does idle, it transmits the packet only
with probability p, and with probability I-p it waits the maximum propagation
delay and then repeats the process provided that the channel is still sensed
idle.

These schemes can be used to access a ground radio channel, or a single
coaxial cable as is the case with ETHERNET. The difference however is that in
a broadcast bus environment, in addition to carrier sensing, it is possible
for transceivers to detect collisions in real tin and thus abort the transmission of all colliding packets (5). This produces a variation of CSMA referred to as CSMA with collision detection (CSMA -CD).
In random access schemes no control is exercised over the users' right of
access. A certain level of coordination or cooperation however may be achieved
by gaining information regarding the status of just the channel (busy or idle)
as is the case with CSMA. Hitser levels of coordination are achievable by the
means of distributed control algorithms which are driven by an increased volume of control information exchanged among the users. Clearly those algorithms
are particularly feasible if the multiaccess/broadcast environment is physically fully connected (i.e., if all users are in line-or-sight and within
range of each other). Such distributed algorithms are considered out of the
scope of this paper.
III.

ON PRIORITY FUNCTIONS IN MULTIACCESS ENVIRONMENTS

A) illustrating the

need for

priority functions

To illustrate the need for priority functions in multiaccess environments
we consider the following scenario on a broadcast bus using the nonpersistent
CSMA -CD protocol (5). Assume that the channel is required to support interactive traffic at some low throughput level SI, (e.g. 5% to 202 of the availClearly a large portion of the channel is unused, and can be
able bandwidth).
recovered if we allow traffic from other applications, say file transfer programs, to be simultaneously transmitted on the channel. File transfer traffic
typically consists of packets which are "long" compared to those encountered
in interactive traffic. Analysis of CSMA-CD with variable packet size has
shown that higher channel utilization is indeed achieved by the introduction
of file transfer packets, but to the detriment of the short interactive packets which incur increasingly high delays. Numerical results are displayed in
Figs. I and 2. Denoting by 1-a the fraction of long packets introduced in the
mix, and by T the one-way propagation delay, Fig. I shows aplot of packet delays DI and D2 (as incurred by short packets of size LI*10T, and long packets
size 1,2=100T respettively) versus I-m, the fraction of long packets introduced in the mix. Fig. 2 shows a plot of the total channel utilizationachieved
versus 1-a.
(The parameter Tc represents the collision detection and recovery
period.) In order to recover the available excess capacity while maintaining
an acceptable performance for Interactive traffic we need to implement a priority scheme which gives priority to all interactive messages over file transfer
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messages.

B) General specifications required of priority schemes
Little work has been done in attempting to incorporate priority functions
to vault/access protocol*. The distributed nature of the problem has been a

major obstacle. Priority functions here are viewed in their most general
sense; that is, priority is defined ae a function of the message to be transmitted and not just the host transmitting the message. Before we proceed with
a description of the priority scheme, we briefly discuss here the target requirements for a priority scheme to be acceptable.
(i)

The performance of the scheme as seen by messages of a ;Avert priority class should be insensitive to the load exercised on the
channel by lower priority classes. Increasing loads from lower
classes should not degrade the performance of higher pilority
classes.

(ii)

Several messages of the same priority class may be simultaneously
preset., in the system. These should be able to contend on the communication bandwidth with equal right (fairnesswithineachpriority
class).

(iii) A priority scheme must be robust in that its proper operation and
performance should be insensitive to errors in status information.
(iv)

IV.

The volume of control information to be exchanged among the contending users, as required by the scheme; and the overhead required
to implement the priority scheme must both be kept minimal.

A PRIORITY SCHEME USING CARRIER SENSE

To satiAy property (i ) above, a priority scheme must be based on the
principle that access right "at any instant" be exclusively given to ready
messages of the highest current priority TOVel. When in presence of a nondistributed environment such as a single server queueing system, one has knowledge
of all events occurring in the system; the use of a preemptive priority discipline, whereby the assessment of the highest priority level is performed at
each arrival time, guarantees that at any instant customers of the highest
priority level occupy the server; the use of a nonpreemptive discipline, whereby assessment of the highest non-empty priority class is done only at the end
of each service period, introduces some delay in the higher levels. In a distributed environment, there are three basic problems that we need to address
in designing a multiaccess protocol with a message-based priority function:
(i) to Indentify the instants at which to assess the highest current priority
class with ready messages; (ii) to design a mechanism by which to asses the
highest non-empty priority class; and (iii) to designamechanism Lich assigns
the channel to the various ready users within a class. The priority scheme
introduced in this paper consists of resolving the first two problems by the
means of the carrier sensing capability, while the third is resolved by any of
the above mentioned multiaccess protocols.
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A) Basic mechanism for priority assessment 62 nonpreemptive discipline)
Wit.i the broadcast nature of transmission, users can monitor the activity
on the channel at all times. The assessment of the highestpriorityclasswith
ready messages is done, at least (as is the case in the nonpreemptive discipline),at the end of each transmission period, whether successful or not, i.e.,
every time the carrier on the aannel goes idle. When detected at a host, end
Following WC,
of carrier (EOC) establishes a time reference for that host.
the channel time is considered to be slotted with the slot size equal to 2t +Y,
where T denotes the maximum one-way propagation delay between pairs of hosts,
and Y is a period of time sufficiently long to detect a short burst of unmodulated carrier. Within each host, messages are ordered according to their priority. The priority of a host at any time is the highest priority class with
messages present in its queue.

Let h denote an arbitrary host, alp' EOM) denote the time of end of carrier at host h. Let p(h) denote the priority level of host h at time EOM).
The priority resolution algorithm consists of having host h operate as follows:
(i)

If, following EDC(h), carrier is detected in slot i, with i<pIh),
(thus meaning that some host(s) has priority i higher than pat) and
access right must be granted to class i)r then host h awaits the following end of carrier (at the end of the next transmission period)
at which time it reevaluates its priority and repeats the algorithm.

(ii) If no carrier is detected prior to the j-th slot, where jn)(11), then
host h transmits a short burst of unmodulated carrier at the beginning of slot j (thus reserving channel access to priority class p(h))
and, immediately following this slot, operates according to the cori
tention resolution algorithm decided upon within class p(h) (such as
p-persistent CSMA, for example). At the next end of carrier, host h
reevalutates its priority level and repeats the algorithm.

Thus, by Ote means of short burst reservations following EOC, the highest
non-empty priority class is gratced exclusive access right, and messages within
that class can access the channel according to any contention algorithm. If
the contention algorithm is CSMA, Men we refer to the scheme as prioritized
CSMA
Note that the above algorithm corresponds to a nonpreemptive discipline,
since a host which has been denied accesa does not reevaluate its priority until the next end of carrier. However, note that by assessing the highest priority level at the end of each transmission period, whether successful or not,
the scheme allows higher priority messages to regain the access right without
Incurring quhstanttal delays.
We illustrate this procedure in Fig. 3 by displaying a snapshot of the
activity on the channel.
(For simplicity and without loss of generality we
consider that, in this and all subsequent figures, there are only two possible
priority levels in the system. We denote by ni and n2 the number of active
hosts in class 1 (Cl) and class 2 02) respectively. We adopt the convention
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that Cl has priority over C2. We also show a reservation burst as occupying
the entire slot in which is is transmitted. Finally we representbyavertical
upward arrow the arrival of a new message to the system; the label Cl or C2 indicates the priority class to which the message belongs.)
We assume in Fig. 3
that at the first EOC we have n1=0 and n2>0.
Following EOC a reservation burst
is transmitted in the second slot. The priority resolution period, also called
priority assessment period (PAP), is in this case equal to two slots. Following the reservation, we observe a channel access period (CAP) which consists of
the idle time until the channel is accessed by some user(s) in class 2.
Clearly
CAP is a function of the channel access procedure employed by class 2. Following CALwe observe the transmission period (TP) itself. the end of which establishes the new EOC time reference. (A crosshatched TT signifies a collision.)
The time period between a reservation and the followin, E0C,called the contention period and equal to CAP+TP, is the time period during which exclusive acIn
cess right is given to the class which succeeded in reserving the channel.
this nonpreemptive case message arrival Cl, although. of higher priority, is not
granted access right until the EOC following its arrival, at which time it reserves
the channel.
Fig. 4 displays channel activity similar to Fig. 3 with the exception that here we assume a collision detection feature to be in effect. In

this case unsuccessful TP's are of length Tc, smaller than a full message transmission period.

Since the priority resolution period is of non-zero length, one may envision each host continuously updating its priority during the priority resolution period. Clearly, unless we allow messages to change priority levels,
the priority of a host may only change at the generation times of new messages
As a result, given that we are in slot k of the reservation period, indicating
that no priority class higher than k reserved access to the channel, a host
may still make reservation for its most current priority as long as this priority is lower than priority class k, and no reservation burst is detected before its corresponding slot. However, if following EOC no reservation burst
is detected for K consecitive slots, where K is the total number of priority
classes available in the system, then the channel becomes free to be accessed
by any host regardless of its priority, until a new EOC is detected.
A variant of this nonpreemptive P=CSMA alg,rithm is to require that zach
host record at the end of the priority assessment period the priority level
that is granted access (say i), so that i-level messages generated during the
period of time when access right is granted to level i may also contend on the
channel.

Note that the overhead incurred in a reservation period following EOC is
a function of the currently highest priority level. The higher this class is
the smaller the overhead is and the smaller is the delay to gain access.
The scheme is robust rance no precise information regarding the demand
placed on the channel is excthugged among the users. Information regarding the
existing classes of priority is implied from the position of the burst of unNote also that there is no need to synchromodulated carrier following EOC.
nize all users to a universal time reference. By choosing the slot size to be
2t +Y we guarantee that a burst emitted by a transceiver in its kth slot is receised within the kth slot of all other hosts.
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B) 1-persistent versus p-persistent P-CSMA
Immediately following a reservation burst for class i, the p-persistent
CSMA scheme consists of having each host with priority i do the following:
(i) with probability p it transmits the message, (ii) with probability 1-p it
delays the transmission LI one slot and repeats the procedure if the channel is
still sensed idle.
This is equivalent to having each host with priority i
transmit its message following a geometrically distributed delay with mean 1/p
slots, provided that no carrier is detected prior to that time. When EOC is
detected, a new time reference is established and a new reservation period is
undertaken.
In a 1-persistent CSMA mode, instead of sending a short burst to indicate
a reservation, hosts with ready messages simply start transmission of their
highest priority messages in the corresponding slot following EOC, of course,
provided that no carrier is detected in previous slots. If a single host is
transmitting then its transmission is successful and its termination establishes a new EOC time reference. On toe other hand, if two or more hosts overlap
in transmission, a collision results; all users become aware of the collision
and will consider it in lieu of a reservation. (That is, the end of this first
transmission does not constitute a new, time reference and no new reservation
period is started.) All hosts involved in the collision reschedule the transmission of their respective messagei incurring a random delay, say geometrically distributed with mean 1/p/sluts, and transmit their messages at the
scheduled time provided that,n6 carrier is detected prior to that time. The
end of thi uew transmission: period constitutes a new time reference and the
procedure is repeated. Agee Fig. 5.)
In general, 1- persistent CSMA is known to be inferior to p-persistent,
since Fml is certainly not optimum if the likelihood of having several hosts
with ready messages of the same priority level is high. However, if the load
placed on the channel. -by some priority class is known to be low (as it would
most probably be the case for high priority levels in order to guarantee their
performance) then 1-persistent CM used within that class may present some
benefit.

In environments where a collision detection feature is available and the
collision detection and recovery period Tc is small (on the order of 2t +Y, as
is the case with ETHERNET), i- persistent CSMA is clearly superior to p-persistent CSMA.
C) A semi-preemptive P -CSMA scheme

Consider that after the reservation process has taken place, thn channel
has been assigned to class j. Assume that before a transmission takes place a
message of level i, i <j,is generated at some host h. The nonpreemptive scheme
dictates that host h awaits the next time reference before it can ascertain
its (higher) level i.
The semi-preemptive scheme allows host h to preempt access right to class j, as long as no transmission from class j has yet taken
place, by simply transmitting the message. If the generation of the message of
level i takes place after a transmission period is initiated, then host h waits
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until end of carrier is detezted. Both nonpreemptive and semi-preemptive
schemes are applicable whether collision detection is in effect or not.
D) A preemptive P-CSMA scheme
The difference between this and the semi-preemptive P-CSMA scheme is that
here a host with a newly generated packet may also preempt an on-going transmission of a lower priority level by intention 4.1ycausingacollision. Clearly
this scheme is only appropriate if collision detection is in effect! It can
offer some benefit if lower priority classes have long messages. One may also
envision an adaptive preemption scheme whereby an on-going transmission is preempted only if the already elapsed transmission time is short.

E) Notes on reservation overhead
a) Hierarchical reservations If the number of priority levels is large,
then the overhead incurred in the reservation process may be high, especially
if it is expected that the bulk of traffic will be in the lower levels of priority. This overhead can be decreased if a hierarchical reservation scheme
(i.e., a tree priority resolution algorithm) is used. Aburst in the first slot
designates that messages in the hiihest group of priority levels are present.
Following that, each level in the group is assigned its own slot for reservations, etc..

b) Message delay performance versus protocol overhead: In the above described schemes, the higher the priority is the smaller is the delay in gaining
access rigUt to the channel; and thus the better is the delay performance.
Such a property is important if message delay for high priority classes is a
critical performance measure. On the other hand, to guarantee a low delay performance for high priority classes,'it is important to limit their load on the
channel; as a result, it is expected that the bulk of traffic falls into the
lower classes incurring high overhead at each priority resolution period. This
in turn limits the cverall achievable channel capacity. An alternative to the
above scheme consists of having all ready hosts start transmitting the unmodulated carrier in view of a reservation immediately following EOC, but such that
the higher the priority is the longer is the number of slots in which carrier
As a result, the hi4hest priority class present gains access
is transmitted.
by persisting the longest.
V.

ON THE PERFORMANCE ANALYSIS OF P-CSMA

The difficulty which arises in arialyzing multiaccess schemes such as CSMA
is mainly due tc the fact that the statistical evolution of the system is dependent on the system state; in particular the time required to successfully
transmit a message is a function of the number of active hosts in the system.
The same difficulty arises in P-CSMA and prevents us from using conventional
priority queuing results to analyze its performance. However, using the "linear
feedback model" (5,6) with a finite number M of hosts and two priority levels,
analysis of the nonpreemptive p-persistent P-CSMA -CD has been carried out. In
this model each host is assumed to have at any time at most one message of each
priority class. Anew message ofa given priority class is not generated at the
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host until the previous one has been successfully transmitted. Thus with respect to each priority class. a host can be in one of two states: backlogged
or thinking.
In the thinking state, a host generates (and transmits, according
to the P-CSMA access right acquisition procedure) a new message in a slot with
probability ai(i -1,2).
(For simplicity in analysis, it is assumed here that
the channel time axis is slotted and users are synchronized to begin tranmission at a slot boundary.) A host is said to be backlogged if it has a message
awaiting transmission. It remains in that state until it completes successful
transmission of the message, at which time it switches to the thinking state.
At end of carrier EOC, the number of hosts with messages of class 1 and class 2
is denoted by n1(E0C) and n22(EOC) respectively. These two processes are shown
to be two interactive imbedaec! Markey chains. The analysis based on semi-Markov
proceises and delay-cycle analysis provides us with the statioary throughputdelay performance of each priority class. The analysis and numerical results
will be reported upon in a forthcoming paper.
VI.

CONCLUSION

Multiaccess protocols suffer from the inability to satisfy performancereThis problem becomes crucial when
quirements specific to each application.
traffic from real-time application is multiplexed on the same channel with
other traffic. In this paper we described a simple prioritized multiaccess
scheme based on the carrier sense capability, called P-CSMA. The scheme is
robust, efficient, fair to messages within each priority class, and requires
low overhead to implement.
VII.
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SATELLITE COMMUNICATION IN THE PACIFIC ISLANDS:
STATUS AND STRATEGIES

Dr. Heather E. Hudson
Academy for Educational Development
1414 22nd Street, N.W.
Washington, D.C. 20037

Abstract

The purpose of this paper is to provide a framework for addressing the
telecommunication requirements of the Pacific Islands. It presents the
current status of public satellite telecommunications in the Pacific,
summarizes the requirements for public telecommunications, identifies some of
the issues that gust be faced in planning for this region, suinests steps
toward implementation of operational services. The focus is on satellite
systems as the most viable means of providing reliable Unks between and
among the widely scattered islands.
.

I.

i

THE PACIFIC AS A DEVELOPING REGION

The Pacific islands share many characteristics with other regions
of the developing world. These emerging nations are still heavily dependent
on expatriates and on colonial or quasicolonial institutions that may not
Economic development may be dependent on one resource
meet their new needs.
such as phosphates, or an agricultural crop such as copra, or on a climate
transportation may be
favorable for tourism. Infrastructure is limited:
primaril; by infrequent supply boat, with commercial air service only between
major centea on international mutes. Telecommunications are also limited,
with several nations now having a reliable international link but still very
limited and relatively unreliable domestic communication.

However, unlike many developing regions, the Pacific has several
characteristics that compound the difficulties of telecommunications planning:

-- the populati=p relatively small, numbering a total of only About four
million;

this population is spread over an immense area of approximately one third
of the earth's surface:

-- the population is divided into a multitude of separate nations and semiautonomous political units.
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II.

AN OVERVIEW OF THE FUNCTIONS OF TELECOMMUNICATIONS IN THE PACIFIC
A.

Social Services

Telecommunications can help to extend the range of social services
by providing for consultations between rural paraprofessionals and regionally
based professionals and by providing information and education to rural
residents.
It can improve the quality of rural social services through inservice training and community campaigns, and improve the efficiency of rural
services through improved administration of field activities.
1.

Health Care

In several parts of the world two-way communication is used in
support of health services.
In Alaska the US Public Health Service has a
specially designed health care network using the RCA SATCOM satellite.
Earth stations in the smaller villages are usually equipped with two circuits:
a conventional message telephone circuit. and a special circuit for emergency/
medical service.
The design of the health communication network was based on results from
It was found that the single shared audio
the ATS-1 satellite experiment.
channel had the advantage of allowing the health aides to listen in and learn
from medical consultations. Group participation is intended to reduce the
sense of isolation, and the shared channel can also be used as a "broadcast
system" to provide information and in-service training to all locations. Each
channel is shared by two regional hospitals and their surrounding villages.
Every day during a scheduled "doctor call", the doctor at the regional hospital talks to each village health aide in turn about her patients. These consultations can be heard by all health aides in the network. The system is
also used for field administration, contact between villages and relatives in
hospital, and arrangements for evacuation. It is available 24 hours per day
for emergency use.
Communication systems can be used to mobilize assistance and coordinate
The World Health Organization (WHO)
activities in disasters and epidemics.
used the ATS-1 satellite network in the Pacific to coordinate emergency relief
during an outbreak of cholera in the Gilbert Islands (now Kiribati). NASA
satellites have also been used in the US for disaster relief activities. The
ITU has made available a specially designed portable earth station for disaster relief communications using the Symphonie satellite.
2.

Education

Telecommunications can play many roles in rural education. Radio
broadcasting has been used to bring quality instruction to rural primary
children who have difficulty learning because of overcrowded classrooms, poorly trained teachers and lack of learning materials.

A major project in radio education is the Radio Mathematics project in
Nicaragua sponsored by USAID. Initiated in 1973, the project has combined
radio and print media--evaluated their educational and cost-effectiveness--
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in teaching primary school mathematics.
If failure and repetition rates can
be reduced through,use of this system, total education costs may actually
decrease.
Both teachers and students have'responded favorably to the Radio
Mathematics project. Radio has been used in several other countries for adult
education and in support of development campaigns.

As with health services, telecommunications can also be used for administration to improve the efficiency of education services, and to provide links
between scattered students and teachers.

The University of the South Pacific.(USP) has a regional mandate to
serve the newly independent nations of the South Pacific. USP augments
the facilities of its main campus in Suva, Fiji, and an agricultural college
in Western Samoa, with extension centers in six island groups. These centers
offer USP correspondence courses and local cultural and educational activities.
Since 1974, USP has used NASA's ATS-1 satellite (shared with Alaska and other
experimenters) to link the Fiji campus with the extension centers. USP has
found the shared conference channel to be an extremely important administrative
link between the centers for coordination of Extension Service activities.
It is also used for tutorials for students studying by correspondence and for
seminars.
This USP project is continuing and expanding with AID support.
3.

Project Management,

The major difficulty in most rural development and social service
delivery projects is management and coordination. There will never be
sufficient funds and trained personnel to enable trained professionals to
--dork in all rural communities (even if urban-trained professionals could be
induced to work there). Therefore, relatively undertrained paraprofessionals
and virtually untrained rural community residents must carry out many of the
development activities. Otherwise, many rural communities will be left
unsemed. Given the inevitable training deficiencies, communication links can
be essential to provide supervision and continuing education (,.g., through
supervised on-the-job-training). The costs of such management supervision
Are likely to be prohibitive if extensive travel by professionals or middlelevel managers is required. Regular voice communication can maintain aneffective network for management supervision and continuing education.
4.

Improved Agricultural Techniques

From time to time, farmers may need advice on crop problems.
Developing regions often lack agricultural specialists such as soil
scientists, agronomists, and veterinarians. These resource people can extend
For example, in the South Pacific,
their services through telecommunications.
American Samoan farmers had problems with their papaya and taro crops. The
local government had no agronomist and called on the University of South
Pacific's College of Agriculture in Western Samoa. A soil specialist was sent
The specialist took
to examine the crops and took soil and crop samples.
the samples back to the lab for analysis, and was then able to report the
results and recommend remedial action via telephone.
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E.

Economic Development,

Telecommunications can support rural economic activities in several ways:
1.

Marketing Information

A farmer may stand to lose much of his potential profit unless he
can take advantage of charges in market conditions. Up-to-date information
on prices for farm products can be critical. A small farmer needs to know
what price he will get for his'crop from the village trader, from a middleman
in a nearby town, and from a cooperative marketing organization. Such information may be available through radio broadtasts, telephone service to
government agencies or entrepreneurs, or through extension workers who in turn
use telecommunications for up-to-date information.
2.

Logistics

Some crops must reach market or processing centers very quickly before they spoil or their value will be lost.
In northern Canada, lake.
fishermen use two-way radios to call float planes when they have a catch
to go to market. Telecommunications can also be used to arrange timely
transportation of perishable fruits and vegetables.
3.

Consumers

The rural consumer is often at a disadvantage because of limited
access to information about availability of goods and alternate suppliers,
resulting in use of a few known suppliers and heavy reliance on middlemen.
The effect is excessive markup to the rural consumer. Using the telephone,
consumers can compare prices from. distant suppliers as well as local merchants.
For example, in Tonga, the new INTELSAT earth station installed in 1978 has
provided a reliable link to the outside world for the first time. The
Tongan government is now able to ask for several bids on jobs. Retailers
can check market prices from several suppliers before making commitments.
It has been suggested that this access to timely information has helped to
reduce the local inflation rate significantly.
4.

Suppliers

Voic and t ecommunitations links can be very important to remote
ow price and demand for their products. For example,
suppliers who need to
know market prices for various types of fish.
Pacific fishermen need
5.

Tourism

Tourism is a maj r industry in the Pacific which is heavily dependent
on telecommunications for hotel-and aircraft bookings. Telecommunications
is one of the first requirements for opening tourist facilities in a new
area.
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III. PUBLIC TELECOMUNICATIONS REQUIREMENTS IN THE PACIFIC
The follow1mg is a summary of the major public telecommunications
requirements iv the Pacific.
1.
International/Interca ital Communications: Reliable communication
between each national/territoria capital or major center, and between these
centers and other major world centers -- particularly communities of interest
for trade and social ties such as Hawaii, the US mainland, Australia and
New Zealand. Others could include Japan, Hong Kong, Singapore, France, and
the United Kingdom.
2.
Iutraregional Communications: Reliable voice and eventually data
links between the Pacific capitals lnd major towns in the region for commerce,
trade, international agency-activi_ as, personal communications.

.3.
Intranational Communications: Reliable communications within each
nation or island group to link its scattered towns and villages to the capital
and to each other. These links would be used for many of the functions outlined above: for emergency communication, for links between rural development
staff such as nurses, teachers, and extension workers, and for commercial as
well as social communication.

Voice teleconferencing links that can
interest in the Pacific for education,
consultation, administration. This requirement is based on the experience
with the ATS -1 satellite for health and educational conferencing applications
in 'tlanta and in the Pacific. Examples'of audio-conferencing applications
4.

Intraregionat Conferencing:

be conftgured to link comes o

v.:Add include:

special seminars on topics such ss law of the sea, tropical
agriculture, and marine resources such as are now run over the
PEACESAT ATS-1 system:
educational seminars and tutorials such as for distance education
such as are now provided by the University of South Pacific using
ATS-1;
consultation between remote social service providers including
health staff, extension workers, and other development workers and
centers of expertise around the Pacific such as schools of tedicine,
agriculture, etc.;
consultations between government officials to supplement the
meetings of regional organizations such as SPC and SPEC;
administrative conference between staff of international agencies
and corporations operating in several locations throughout the
region.

This is a short list which needs considerable refinement and specificity.
Other requirements could be added. A prime candidate would be national
broadcasting services - -first radio and possibly eventually television, and
possibly some regional and subregional radio broadcasting coverage.
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IV.

THE STATUS OF SATELLITE COMMUNICATIONS IN THE PACIFIC
A.

Operational Systew-INTELSAT

Despite the difficulties of serving the Pacific basin, the past
couple of years has seen major changes in the provision of commercial
satellite services. By late 1979 INTELSAT stations were located at the
following sites;
American Samoa
Cook Islands
Fiji
Guam
Nauru
New Caledonia
Nev Hebrides
Solomon Islands
Tahiti
Tonga
If we map these facilities conceptually onto our set of requirements, we
find that they meet the major requirement for reliable international/intercapital communication for the countries in which they are located, but still
leave the-smaller political units unserved; Kiribati (formerly the Gilbert
Islands),Niue, Tuvalu,and the U.S. Trust Territories, soon to become inThey fail to meet the other requirements of domestic
dependent entities.
communication between towns and villages within each is:And group and of
teleconferencing among a variety of sites around the region.
B.

Experimental System;

ATS-1

At the time of writing (and it is hoped for the indefinite future,
at least until a viable alternative is found) the NASA ATS-1 satellite
provides a single voice channel for conference communications throughout the
Pacific. Blocks of time are assigned to various instutitional users including
the Pacific Trust Territories network, the University of the South Pacific,
and the PEACESAT network which includes the above stations plus others
In addition, various
scattered from Hawaii to New Zealand and Papua New Guinea.
subnetworks can be configured-for pre-arranged topics such as special interest
seminars, or for emergency consultations and disaster relief including epidemic
outbreaks and earthquakes.

Considerable detail on the uses of ATS-1 has been published by the
PEACESAT consortium headed by Dr. John Bystrom of the University of Hawaii.
An analysis of satellite tutorial experience at the University of the South
Pacific is being presented at this conference by Dr. Steven Rice.
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V.

ALTERNATIVES FOR MEETING PACIFIC TELECOMMUNICATIONS REQUIREMENTS
A.

Expansion of use of the INTELSAT System

The only commercial satellite system now serving the Pacific uses
INTELSAT to provide international service and for quasi-domestic service
between Guam and American Samoa and the United States mainland. The chief
advantage to using the INTELSAT system is that is is already in use for
international oymmunication and it provides coverage of the whole region.
It could thus be extended to add regional and national services. However,
several issues must beg resolved if INTELSAT is in fact to be used to +Peet
the remaining communication requirements in the Pacific:
1.
Satellite Design: The INTELSAT satellite serving the Pacific is
designed for major international traffic through Standard A or B stations.
Considerably more power would be required to make it cost effective to use
small earth stations (e.g., three to six meters in diameter) to serve the
isolated towns and villages in the region.

The INTELSAT system has allowed for considerable
Technical Standards:
2.
technical flexibility in domestic services but has held z. rather rigid
standards in international service--which is the legal definition coL most
However, precedents from domestic experience of
traffic in the Pacific.
other users in using small non - standard earth stations could be applied to
regional Pacific service.
3.
Tariff Structure: Current tariffs are based on rates devised for
international radio and cable calls. They do not reflect the fact that
regional calls are more similar to domestic than international traffic and
that satellites in fact slake the cost of providing service virtually independent of distance: as communication can go from any one station to any other
station or group of stations in one hop through the satellite rather than
through complex networks of microwave, cable, and/or radio links.

The audio teleconferencing service has not been offered and is not
tariffed. However, with the installation of SCPC equipment, such a
teleconferencing network could be provided using existing INTELSAT facilities.
4.

B.

Regional Satellites

1.

Shared with other major users:

The small and scattered Pacific population makes it unattractive as
a market for a regional satellite system, although its geographical characteristics are ideal for satellite service. Another option would be to configure
a satellite system to cover the Pacific islands in addition to serving a
major domestic market on the Pacific rim. The most obvious near term
possibility is Australia. The PALAPA II system will cover the ASEAN nations
but will not cover the Pacific Islands. Other possibilities include a satellite
also covering Japan and China.
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1.

Shared with other services:

Instit1ttional oations include. ownership by one of the nations which would
lease capacity to the Pacific, or another institutional owner with all users
leasing capacity as needed. Another approach would be to add capacity for
thin route fixed telecommunications.to a Pacific satellite launched to provide
other services. The most obvious short term choice is the Navy LEAS& system
designed to provide global ship communications. The planned INMARSAT system
might be another possibility for shared capacity, but the institutional hurdles
seem formidable.
3.

A Replacement for ATS-1:

Many users of ATS -1 in the Pacific including members of the PEACESAT
consortium have argued pirsuasively for a similar satellite to ATS -1 that would'
provide limited voice grade conferencing capability in the Pacific.
The main
arguments in favor of this approach are its low cost to the user:
earth
terminals cost from a few hundred to a few elousand dollars each. However,
no means has beet proposed to the author's knowledgeof meeting the costs of
building, launching and operating the space segment.

efri

Although at the time of writing, VHF frequencies were not likely to be
available for public satellite use following the 1979 World Administrative
Radio Conference, but other frequencies may be available for the type of
public services PEACESAT is advocating: the most promising appears, to be in
the 2.5 GHz band allocated for broadcasting but also available secondarily for
fixed service. It was proposed to add fixed service to a UHF allocation for
radio and television broadcast, but at the time of writing, it does not appear
that this change will be approved at WARC.
VI.

PLANNING PRINCIPLES

Two planning principles must be included here to assist in the evaluation
Of these options and the identification of other possible options.
Interconnectivity: The requirement that all nodes in the system be connected
to each other. in other words, the capitals should be connected not only to
each other, but also to the town and villages. And the towns should be able
to communicate not only with the capital but with other towns inside the
country and with other communities of interest in the region. Similarly,
the public service institutions should be able to conference with each other,
but also to communicate with capitals, towns and villages. The obvious model
here is the worldwide telephone network which has the capability to allow
subscribers in any national system to communicate with all other subscribers.

In practice, however, communities of interest tend to be predictably
within the country or in major economic centers or areas with strong cultural
The predictability of traffic patterns might argue against a fully
ties.
interconnected network in zany parts of the world. For example, it might be
sufficient for the villager in a developing country to talk to other villages
in his region and to the regional headquarters and capital city. He may never
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need to call across international boundaries or even into another region of
his own country, but in the Pacific, communities of interest are likely to
cross national boundaries. A major percentage of HF radio traffic from
Northern Tonga, f_4: example, is routed through the INTELSAT earth station to
New Zealand where many Tongan have relatives. In the Pacific Trust Territories
it can be expected that after independence much communication will be across
jurisdictional boundaries.
Aggregation of Demand: This concept is related to interconnectivity because
it is through interconnectivity that several needs can be met. For example,
what are the set of communication requirements facing a small nation? If they
are as outlined above, it may be possible to plan a single system with the
capacity to meet all these requirements with room for expansion. Thus townsfolk can communicate with the capital, with relatives overseas and in the
villages, with regional headquarters of development projects, and with outposts of the university and agricultural extension and fisheries-projects.
Such an integrated system would also allow for cross subsidization of the less
profitable rural services by the more profitable interurban services.

It is my opinion that a Flan which aggregates demaid and allows for
interconnectivity of all users will be the most cost-effective means of
meeting the Pacific Islands' telecommunications needs. The next step must be
a detailed examination of the requirements with forecasts of demand and
examination of service options so that reliable telecommunication services
can be provided to enable Pacific Islanders to participate more fully in their
own development.
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PACIFIC ISLAND SATELLITE COMMUNICATIONS:

THE PRESENT SITUATION AND SOME FUTURE POSSIBILITIES

Michael Balderston
Hawaiian Telephone Company
P. O. Box 2200
Honolulu, Hawaii 96841
(808) 546-3550

Abstract

Tht liverse entities of the Pacific share the need and desire for up-to-date
communications, which can best be provided by satellite. Many already use
Intelsat, while others particip4te in the experimental PEACESAT and USPNet
systems.
A greater variety and quantity of services could be provided with a
regional system using either leased I Ilset capacity, or a dedicated Pacific
Basin satellite.
Introduction

A communications satellite can provide point-to-point service with cost and
per!ormance independent of distance between terminals. In addition the
satellite's capacity can be shared among many users over a wide area, lowering
In the Pacific, with the large distance between
unit costs for each user.
islands and the relatively small, widely scattered population, these considerations make satellites the preferred method of meeting the increasing need for
communication; services.
The Pacific Basin
The larger entities of the central Pacific are shown in Figure 1, There are
U.S. territories and possessions and one state (Guam, American Samoa, Northern
Marianas, Hawaii), French overseas territories (New Caledonia, Tahiti),
British territories and independent members of the British Commonwealth
(Solomons, Fiji, etc.). There are large countres such as Indonesia and
Japan, and there are small ones like Tuvalu and Nauru. These are countries
which have been independent for some time, such as Papua New Guinea, and
several newly independent or scheduled for independence in the future (New
Hebrides, Kiribati, Trust Territory of the Pacific Islands, etc.). In spite
of the wide variations in political status, area and population, cultural
background, Aid economic standing, all share the need and the desire for
up-to-date communications.
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Existing Satellite Services

The International Telecommunications Satellite Organization (Intelsat) has two
The majority of the circuits proritled
active satellites over the Pacific.
through the Intelsats connect the large countries on the rim of the Pacific:
Japan, China, Korea, the U.S., and so forth. However, as shown in Figure 2,
several of the island groups also have Intelsat stations. In some cases
occasional TV is carried. All locations, provide at least a few satellite
telephone circuits to connect with the rest of the world.
Figure 3 shows an experimental conference network which uses the ATS-1 satellite
All the stations shown, plus terminals in California,
launched in December 1966.
New Zealand, and Australia, participate In
I
PEACESAT cultural exchanges. The
ten southeast stations excluding American Samoa are also used by the University
of the South Pacific to provide extension services beyond its Fiji campus.
Because of the satellite's multiple-acces's nature, the other PEACESAT stations
can listen to the USP exchanges as well.
The
These tvc 6e...works illustrate extremes of technical possibilities.
Intelsat satellites each have a capacity of about 4,000 telephone circuits.
Th- earth stations have steerable parabolic antennas from 10 to more than 30
The
meters in diameter and each costs as much at several million dollars.

MACESAT terminals use simple crossed-dipole, helical, or Uzi antennas and
cost only a few thousand dollars each. The reason is that the ATS-1 satellite,
slightly more than half as large as an Intelsat, can concentrate its power
into a single one-way voice channel. As a result it cost about the same as
the Intelsats.

In addition to these two systems covering the entire Pacific Basin, there are
domestic satellite systems covering Hawaii (part of U.S. coverage), Japan,
and Indonesia. There are also military communications satellites, and the
Marisat providing ship-to-shore communications.
Satellites Usable for Pacific Island Services
Tha most important characteristic for a Pacific satellite is coverage area.
Both the Pacific Intelsats and A:S-1 (as well as ATS-1, which is nearly
However the single-channel capacities of
identical) cover the entire region.
ATS-I and ATS-3 are too small even for the limited requirements of the Pacific
Furthermore both are well past their design life, and it is possible
islands.
that NASA will turn them off to save operating costs.
Indonesia's Palapa
Other existing satellites might cover part of the islands.
could possibly be used in Palau and Yap. Coverage of Japan's satellites
(experimental point-to-point and broadcast - Kiku, Sakura, and Yuri) extends
to Ogasawara so use by the Northern Marianas might be possible. The U.S.
domestic satellites covering Hawaii would be usable in some cases as far west
as Midway, but no further.
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If consideration is extended from existing satellites to technically feasible
ones the range of possibilities is much greater. Almost any combination of
wide-area and spot-beam Coverages could be provided, and tradeoffs could be
made between circuit capacity and satellite power (and thus earth station size
and cost).
For example, Hughes Aircraft Company designed a satellite for
pub14.0 service applications, called Syncom 4. It would have provided one or
two high-power repeaters covering the 48 contiguous states. If this satellite
were stationed and aimed at Micronesia, it would cover all the former Trust
Territories with a signal strong enough to allow TV reception by earth stations
with 2 meter antennas costing little more than the PEACESAT terminals.

Another possibility would be the addition of a dedicated repeater to a planned
satellite. This is the method chosen to implement the second-phase international
maritime satellite aystem. Geosynchronous communications satellites planned
for the Pacific in the near future include Intelsat V, TDESS/Advanced Wester,
and LEASAT. In the longer term, the Orbiting Antenna Farm being studied by
NASA and Comsat, among others, could provide a permanent platform for such
dedicated packages.
A Regional Satellite System - Example 1
One_ example of the service possible is the system established for Algeria by
GTE, which has been in operation for more than three years. Algeria leases a
single satellite repeater from Intelsat, and uses it with 15 earth stations to
provide distribution of a TV program and a pool of up to 100 telephone circuits.
The main station, P.N-located with the international earth station, transmits
the TV program to the satellite and controls the telephone circuits. Each of
the 14 remote stations can leceive TV and can be equipped for up to 16 telephone
circuits. The TV transmitter is removable and transportable, and can be used
at any of the remote earth stations for special coverage. The telephone
control system provides for expansion of the system to 31 terminals. All
earth stations are Standard B equivalent, with 11 meter antennas.

Figure 4 shows a Pacific implementation of the Algerian system. The existing
Paumalu earth station in Hawaii could serve as the TV transmitter and perhaps
the telephone controller. Small earth stations could be put in each of the
island groups (three are shown in the Marshal's because of their wide distribution compared with the other groups). Guam and American Samoa could be
included in the network with minor additions to their existing earth stations.
Extension of service to other islands within each group would be most economically provided by terre4trial means such as HP radio.
Within this broad outline several variations in detail are possible. The
simplest telephone hardware arrangement would provide fixed channel assignments
from each island group to say, Hawaii. Honolulu would act as the tol'
center, using the international gateway capability of the new 4 ESS switch if
necessary, and would connect one group to another, to the U.S. Mainland, or to
international points, as required. Another alternative, slightly more complicated and expensive, would use demand assignment, which would allow direct

.73

1B-12

connection between island groups. Hawaii could control the channel assignments,
and would still act as a transit point for calls to CONUS or international
points.
Finally, and most expensive, SPADE and toll switching equipment could
be provided at each island group, permitting direct connection to all points.

A ballpark estimate of the equivalent annual charges for this system, using
Hawaii's toll switching, is:
Lease of pre-emptible Intelsat transponder

$1,000K

Additions tc Paumalu earth station
(TV transmit/receive and 96 voice channels)

77

Additions to American Samoa and Guam
earth stations

32

9 earth stations @ $62.7K

564

Equivalent annual charges of satellite portion of
total network

$1,673K

Note that this assumes installation and maintenance costs similar to those in
Hawaii, and commercial interest rates.
At present, nearly all the island groups either have no TV, or have only
limited-coverage cable or low-power transmitters using taped material. The
costs above could be significantly reduced by deleting the full-time TV and
kasing only a fraction (e.g., one-quarter) of a transponder.
The earth
stations could still provide spot coverage and special events, using existing
Intelsat arrangements.
A Regional Satellite System - Example 2
The services offered in the first example could
additional Intelsat repeaters. However, if the
are to be reduced significantly a new satellite
second example shows what might be accomplished
using current technology.

be expanded simply by leasing
earth station size and co-t
design would be required. The
with a dedicated satellite

The satellite would be a derivative of the Syncam 4 design discussed above.
It would have two high power repeaters with a combination of spot and area
beams covering Hawaii, American Samoa, Guam and the Trust Territories. One
repeater would be used solely for TV, while the other could provide. up to 500
telephone circuits. The same number of earth stations would be involved, but
since the 2.5 GHz frequency bands would be used rather than 4/6 GHz, a new 8
meter antenna would be required in Hawaii. The swill earth stations at 11
locations (including Guam and American Samoa) would have 1.5 to 2 meter
antennas.
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The small size and low cost of earth stations in this example could lead to,
for example, use of the satellite for educational/health TV within Hawaii,
spare telephone capacity for use elsewhere in Hawaii or the Pacific, and/or
additional earth stations st locations such as high schools, libraries,
hospitals, etc. A detailed cost analysis could indicate that rebroadcast of
the TV program would be no cheaper than simply providing receive-only stations
wherever required.
The estimated annual cost of this system is:
Half of TV transponder

$1,275K

1/5 of telephone transponder

510

Large ($m) earth station

77

11 small (2m) earth stations @ $21.5K
Equivalent annual charges of satellite portion of
total network

237

$2,099K

Further Considerations
The use of Hawaii as a transit center for interisland. international, and U.S.
Mainland telephone traffic would involve the posz;IsUity of double-hop satellite
circuits.
While this may be a somewhat undesirable feature, it should be an
acceptable one in view of the quality of the service it would be replacing.
Even in the case of so sophisticated a user of telephone circuits as Japan,
double-hop circuits have been shown to be tolerable in certain circumstances.
In the examples, only U.S. territory and Micronesia coverage was considered.
The British Commonwealth countries, French territories of the South Pacific
and independent island nations could conceivably be i'icluded in the system,
although provision of only one TV program would be a problem. A wider-based
system would lower unit costs as long as system capacity were not exceeded.

The time scales involved would be one to two years for Example 1 and three to
five years for Example 2, from a decision to proceed to full system operation.
Capital expenditures could be spread over these periods.
Conclusions

Satellites are already being used to provide re_iable high-quality communications
in the Pacific. There are several ways these services could be extended to nearly
all the islands. The main barrier is the low level of economic development in
most areas.
440
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The economic viability of the two systems described here is difficult to
assess, since demand for a service cannot be accurately determined when the
service is not available. However, the development of industries such as
tourism, fishing and deep-sea mining will both increase whatever demand
presently exists, and provide the means to pay for the service.
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APPROPRIATE TECHNOLOGY AND RURAL COMMUNICATIONS IN

PAPUA NEk GUINEA

Lawrence J. Carter
Senior Lecturer
Department of Electrical and Communication Engineering
The Papua New Guinea University of Technology

ABSTRACT
In this paper the author suggests that the arguments of appropriate
technology can and should be applied to communications technology in
developing countries. A possible rural communications network for
Papua New Guinea is cited as an example.

INTRODUCTION

The main argument in favour of appropriate technology is that the
technology should be relevant to the situation, and be controllable by the
people who are using it.
For example, in an area where roads are very
poor and engineering facilities limited, a bicycle rather than a truck
might be a more appropriate solution to the transport problem. The
bicycle can negotiate parts of the road where the truck would get stuck,
and it can relatively easily be repaired, while the truck would require
a skilled mechanic and workshop facilities.

L.

Appropriate technology (A.T.) solutions have generally been made in
terms of relatively simple techniques, and at first it might be thought that
the relatively high technology of electronic communications might not fit
This paper, however, argues that
easily into the 'appropriate' category.
the general principles of A.T. may be applied to available communications
technologies to provide a coherent framework for communications within
developing countries.
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COMMUNICATIONS IN PAPUA NEW GUINEA
In Fspua New Guinea, as in many developing countries, the vast majority
of the people live in rural communities, often isolated not only from the
towns, but from other, similar communities.
Communications in rural Papua New Guinea is made difficult by factors
of terrain and climate: most of Papua is occupied by the largest swamp in
the world, and rast areas of mainland New Guinea are covered in wildly
mountainous country, where peaks reach 4,000m and all but the highest
country is covered in tropical rainforest. In the New Guinea islands regiJn,
similar problems exist on the larger islands such as New Britain in
addition there are many isolated small islands which can be cut off by heavy
seas, perhaps for 6-8 weeks continuously.
In one sense, Papua New Guinea already has an excellent communications
Between and within the towns, a modtan STD telephone system
provides high-quality and reliable communications. Mountain-top microwave
repeaters link towns not yet joined by roads, and the island centres are
linked by troposcatter.
The expatriate and business communities are well
served. But the majority of the people, in the villages, are far from the
telephone and have little hope of being connected into the network. The
public utilities are concerned with providing a service and deriving revenue:
in the towns, this works extremely well. Figure 1 illustrates this network.
system.

In the rural areas, communications needs are served by the following:
1.

2.

3.

'Drops' from the microwave network.
This could provide direct
dialling facilities for a small town, but is unlikely to be widely
used because of the high cost of terminal equipment, and the reduction of capacity on links between the towns.
VHP outstations. These provide good service in semi-rural areas,
and can give direct dialling. Although expanslon in this area is
to be expected, larqs-scale coverage of the remoter rural areas is
unlikely because of:
a.

hilly terrain;

b.

the 'line of sight' nature of VHF transmission;

c.

the relLtively high cost of installations (4).

HF outstation service. Postal and Telecommunication services
('P & T ') maintain a network of high-frequency (HF) outstations.
The network has recently been converted to single sideband (SSB)
operation, and provides a nominal 24-hour service: to remote
.;overnment outstations, plantations, missions, etc. Problems with
this service may be summarised as follows:
a.

No direct dialling. Villagers are sometimes reluctann to
negotiate with a 'foreign' operator.

b.

Variability in HF propagation.
1B-21
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4.

c.

Limited coverage. Although there are more than 1,000 HF
outstations, these are widely dispersed. Many villages are a
long way from the nearest outstation - perhaps a 'walk' of a
day or two. For some isolated places, especially islands,
there is effectively zero access to a radio.

d.

Limited access. A further problem is that some outstation
radio owners may be unwilling to allow their set to be used
for general traffic (2), although legally obliged to do so.

e.

Cost of installation.

P & T will instal an HF radio free of
charge in a Goverment outstation. A monthly licence fee of
about K28 is then payable. For non-Government installations
however, the cost has to be met by the user. Since the radio
itself costs around KI,000, installation charges will
inevitably restrictiradios to the relatively wealthy.

Other HF networks. In addition to its own outstation service, P & T
licences a number of private HF networks. These are used by commercial concerns, missions, etc. The National Emergency Services
organisation operates its own HF network.

RURAL DEVELOPMENT
In his paper to the Pacific Telecommunications Conference 1979, Christopher
Plant (1) argues caution in the expansion of telecommunications in the Pacific:
"telecommunications developments are likely to tie the Pacific Islands more
firmly to the exploitative machinery of the 'core' st....1tes rather than assist in

any authentic 'development". Here he defines the 'core' states as the developed nations of the Western World, and the 'periphery' as the still-unspoilt
Pacific /islands region.

While not entirely endorsing all of Plant's observations, the author feels
that his argument can be applied in microcosm to a developing country such as
Papua New Guinea. Here the 'periphery' is represented by the vast rural area,
with the majority of the population in a traditional village life, and where
communications are poor. The 'core' consists of the towns, where most of the
wealthy live, and where life is organised in a 'Western' style.
Since the Second World War, the main towns of Papua New Guinea have shown
rapid (9) growth, and with growth have come the problems associated with cities
in developing courtries the world over. More peopi than can possibly, hope to
find employment have drifted to the towns to live with friends or relatives.
Housing authorities and social services grapple manfully but hopelessly
with the urban unemployed. Shanty - town squatter settlements on the fringes
of the ~owns are large and growing steadily. Inevitably, urban crime is
increasing.
With this pattern of urban drift, one must question tte whole idea of
improving communications in the rural areas. Will television in the village
demonstrate the 'city lights' to the villager and make him even more eager
to join the rush to the towns? Will STD telephones allow the employed urban
dweller to extol the virtues of his new cassette player to his friends
at home?
111-22
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Against these possibilities, however, must be set the very real advantages
of opening up at least limited links between town and village. Many village
schools would benefit considerably from the use of a two-way radio to link
them to provincial education authorities. An overwhelming argument exists
in favour of communications in the event of a medical emergency in the village:
many villages are within reasonable distance of a small airstrip, and given
the means to call foi help, a light aircraft can be obtained to carry a sick
villager to town, to hospital.
Notwithstanding the reservations already expressed on urban drift, the
author's view is that some form of improved communication between towns and
villages is an essential pre-requisite to real development of the rural areas.
Improvement in rural communications, thus justified, must be seen as
part of an overall strategy aimed at improving people's lives in the rural
areas, with health, education, and energy resources as other requirements. In
October 1976, Prime Minister Mt:heel Somare's Government produced a White
Paper:
'The Post-Independence National Development Strategy' (8).
This
important document lays the foundation of Government policy by recognising
that Papua New Guinea is a nation of villages, with more than 80% of its
3million population living in the rural areas. Figure 2 gives a guide to
population distribution.
The White Paper sets policy by indicating that the
traditional way of life is to be preserved and indeed revitalized. The towns
are to be seen merely as service centres for the villages. Urban facilities
like hospitals are to be made more available to people living in the country
by improved communications.
The Paper implies a decision on resource allocation - where possible the
rural areas should benefit. This indicates an acceptance of social costbenefit analysis. The implication for rural communications is that the
short-term economics of village telephones are less important then the fact that
communications is an essential catalyst to rural development on a wide front.
A major expansion in rural communication facilities is therefore indicated.
THE POSSIBILITIES
The alternatives for rural communication might be the following:
(1)

Extension of the microwave netowrk, with more 'drops' in remote
areas;

(2)

Extension of VHF links (with or without dialling);

(3)

Introduction of satellite communications;

(4)

Extension of existing HF networks.

Of these options, (1) and (2) may in general be rejected on grounds of
cost.

The third option must be considered a* a possibility.
A suitably-placed satellite could give access to the remotest corner of
Papua New Guinea, and provide reliable, high quality speech circuits - and
even television.
The last option is simply to extend and make more effective the existing
HF networks.
15-23
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APPROPRIATE TECHNOLOGIES?
The alternatives for rural communication in Papua New Guinea seem then to
be either a satellite - based system, or one based on HP radio. To those
familiar with the fading, interference, and general unreliability of the
latter, the choice might be simple. This paper, however, suggests that for a
developing country such as Papua New Guinea the choice is not so simple.
As satellite technology improves, low-cost groundstations will undoubtedly appear although whether the cost of a station capable of two-way traffic
with the satellite would ever be comparable with an equivalent BP radio is open
to question. In any case, the technology of tground- station would be far
higher than anything previously available in PNG: This immediately raises the
queation of whether it is appropriate to introduce such technology into a
country still in the early stages of its development. How would such equipment
be maintained? Only by costly expatriate technicians, flown in at great
expense. In the humid climate of PNG, experience has shown that the services
of such technicians would be constantly required.
Perhaps the greatest argument against the use of satellites is that they
are inherently a foreign technology: there is no way in which PNG or any
similar country can put up its own satellite system. This means that it has to
buy time (at considerable expense, even now) on someone else's satellite.
Outside agencies, no matter what safeguards are written into the agreements,
must then have ultimate control over the country's internal communications. On
the other hand, HF radio, belittled by the satellite people (3) in Washington
and admittedly an imperfect technology, does have an over-riding advantage - it
employs the ionosphere, which to date is freely available to all. Its hardware,
maintained and possibly built by nationals, resides entirely within the borders
of the country and Is completely controllable by the people therein.
HF radio, despite its well-known disadvantages, does have the tremendous
advantage to a developing country of being a well-tried and tested technology.
Papua New Guinea can provide its own national technicians to service such
equipment!
the University of Technology in Lae runs a Diploma in Communication
Engineering course which produces graduates of an appropriate standard. There
is even the exciting possibility of PNG producing its own low-cost HF radio
for village use: the author's research project at the University of Technology
is in the process of developing such « radio, which could be built in ?NG b1
national technicians.
(Figure 3).
The radio will be a rugged, sealed unit, with a minimum number of contPower in remote areas is to be supplied by solar (photovoltaic) panels,
The total capital cost of a complete
charging 'maintenance-free' batteries.
installation is expected to be less than K600.
rols.

An important feature of such a project is the degree of participation by
the villagers: while they cannot be expected to do more than operate the set
itself, the aerial system offers more scope for involvement. Several lattice
towers have already been successfully constructed from bush materials in the
Huon Peninsula area, with aid of enthusiastic villagers (6) (Figure 4).
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If adopted on a large scale, such a network would present obvious
management problems: and yet it is desirable to provide communications
to as many villages as possible. The author proposes that this difficulty
may be overcome by surrounding each HF station with a number (up to about
10) of line-of-sight 'out-stations'. These short-range links could employ
UHF or even 27MHz Citizen's Band (7) radios, and would considerably
increase the effectiveness of the HF network.

CONCLUSION
On balance, it is desirable that rural communications in Papua New
Guinea be improved; and Government policy is such as to encourage this.
While satellite tommunications may be the most suitable technology for
international links, consideration of the tenets of appropriate technology
suggests that an improvement of existing HF networks may be preferred for
rural communications.
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PLANNING THE STATE OF ALASKA TELECOMMUNICATIONS SYSTEM
Stuart P. Browne
Telecommunications Planning Engineer
Alaska Department of Transportation and Public Facilities
State of Alaska
Juneau, Alaska
99811

Abstract
Alaska is developing a comprehensive telecommunications p'an for the
1980's. This paper presents current efforts by the State of Alaska in
the design and planning of an all digital, satellite linked, State of
Alaska Telecommunications System (SATS). The planning, design and
application of whole system concepts used in the SATS development are
described.
Introduction

The State of Alaska has well documented characteristics that make
reliable telecommunications essential:
large geographic area, sparse
multiethnic population, rugged terrain, extremes of climate, and virtually no interconnecting highway systems.
Telecommunications facilities
developed properly can provide cost effective and energy efficient
"teletransportation" systems for the relay of information where roads are
nonexistent and the cost of transportation of personnel and the information they provide is prohibitive. In our information society, publicly
accessible telecommunications assume an importance comparable to publicly
accessible transportation. (1) Increased reliance on telecommunications
by Alaska government for program support and the extension of public
services has created a need for comprehensive systems planning.
Throughout the 1970's, Alaska pioneered in the development of communications satellite technology. From the experimental days of NASA's ATS-6
televisions "direct broadcasts, to the construction of the first "thin
route" domestic satellite system utilizing 100 small earth stations, the
State has recognized the importance of telecommunications technology. (2)
In a State with only 9800 paved highway miles serving a land mass of
over 585,000 square miles, the advent of reliable telecommunications has
had a stimulating impact on Alaska's economic, social and educational
development. Like the impact of canals, railroads and highways of the
industrial age that spured growth in developing America, telecommunications here plays a similar role.

Alaska government has subsidized this development in order to decrease
the gap between rural and urban communities. Besides health, education and
entertainment links, telecommunications provides the means for government
agencies to manage and administer their various development programs. This
reliance on telecoimunications makes government a major user of telephone
and data services. Effective organization of Alaska governments telecom-
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munications requirements has become an important planning activity. Development of an integrated system of communications networks during the 1980's
will be a key factor in continued emphasis of Alaska governments utilization
of the States telecommunications resources.
GOVERNOR'S TASK FORCE ON TELECOMMUNICATIONS
In February 1979, Governor Jay Hammond established a Telecommunications
Task Force. Made up of prominent in 'lividuals from government and the communications industry, this task force has assessed current and futire State telecommunication policy and planning issues.
Initially, the Task Force was divided into five working groups to review:
I.
2.
3.
4.
5.

State needs
Converging technologies
the Television Demonstration project
The F.C.C. Joint Board proceedings
Level of service

Supporting these efforts are a policy steering committee to enable the
task force to identify issues and a functional planning group mate up of key
user agencies to establish needs relative to telecommunications and the
agencies mission. Emphasis on user driven policy and planning was given a
high priority.
Functional Planning
In order to effectively assess State telecommunication needs, the functional planning group drafted a work plan to define, identify and integrate
telecommunications facilities owned, leased, operated or planned by State
agencies. The intent of the plan was to provide the Task Force with background
data in a usable format. The work plan was divided into four general phases:

A. Survey of current facilities
B. Systems alternatives study
C. Systems, considerations
D. Systems improvements
Before these general phases were started a concise definition of telecommunications was determined and applied to agencies facilities. During phase
A, a report was produced on each agency surveyed presenting a description and
analysis of:
. Agency mission and services provided
.

Current system description used to support the agencies
mission

. Location of facilities
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. Adequacy and current usage
. Current costs

. Projected communications service growth
.

Communications service alternatives

. Summary and recommendations

Once a composite coss-section of an agencies requirements, current
facilities and plans were collected, a needs vs services analysis was
conducted.
Upon completion of the facilities sdrvey, alternatives to better
services and cost control were developed.
Considered during the systems
alternative study we.v:
.

Determination of the need for consolidation or improvement
of present systems for FY RI and over a longer term.

. Use of leased or owned telecommunications services.
.

.

.

Development of program cost estimates (life cycle costing).
Development of procurement and implementation schedules
suitable for State Budgetary action.
Development of a Five-Year implementation plan.

The results of the alternatives study were reviewed individually and
on a whole system basis. The blurring to traditional distinctions between
the various telecommunications methods is a crucial reason for basing telecommunications planning on a unified view - rather than on narrower portions
of the overall picture. (3) Following close analysis, an overall picture
began to develop indicating the need for a master development plan which
would integrate and combine facilities into one major system.
After completion of the four phase work plan, the telecommunications
p:,lning group at the Department of Transportation and Public Facilities
d ?.eloped a plan for a State of Alaska Telecommunications System (SATS).
SATS would provide Alaska government with a dedicated network for voice,
facsimile, and data communication services, Importantly, SATS will also
allow the State to effectively manage and control telecommunications costs
while at the same time providing improved communications capability between
State agencies and the public. The requirement to develop technical standards and equipment compatibility will also be met by providing a systematic
development plan.
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STATE' OF ALASKA
TELECOMMUNICATION
SYSTEM

jaa-

I"

MINOR SWITCH CENTER

l54 Mb circuit
semi 64 Kb circuit
ATT GATEWAY
.

.

STATE OF ALASKA TELECOMMUNICATIONS SYSTEM

The State of Alaska Telecom4nications System would be developed
around a telephon switching systim with Anchorage, Fairbanks and Juneau
(Illust. 1)
T ese switching centers would consist of
as major-centers.
digital systems apable of integr tang both voice and electronic mail
services within a single switch.
oice calls would be routed internally
through SATS eliminating long distOnce toll calling. Likewise, all inter
and intra agency memos, messages and letters could then be cd,posed and
transmitted .through SATS to'any-agency office connected to or capable of
Capability .for multi-station teleconferencing
tdialing'into the network.
will be built-in to enable State offices to audio conference reducing the
requirement to travel. iVideo conference capability would be developed

over time if costjotflied.

,

Another important feature to be included in SATS is to allow increased
'public access to State agencies and in particular to the process of govern.meet itself. Toll free central information services and a State agency
telephone directory would be, provided ,to citizens. te major switching
centers will be equipped to*allow the public to participate in program
development through an electronic polling sygtem. A prototype of this
System is being developed and tested fc' use this fail.
Other aspects to be developed in SATS are: the extension of the
,networkto ATT WATS interconnects and intrastate foreign exchange access,
the use of satellite and meteor scatterlystems for environmental, monitoring of State facilities and lands along with a communications link to allow
agency access for data base retrieval of 'ERTS and LANDSAT information from
the Federal data bank.
,

A vital component.of SATS is to specify a standardized emergency
mefiical service development plan'for healt and public safety as well as
the4procurement of portable disaster comma ications equipment for command
anal5ontrol of emergency situations for go rnment officials and field
Equipment compatibility and coordinated radio frequency
support.
assignments for this service are essential.
4

Other, aspects of SATS will specify hoia public facilities being develop.ed in rural Alaska can utilize combined telecommunications facilities and
assist agencies in coordinating usage. An integration of voice, dataand
television'facilities at.rural State offides would be more cost effective
.and-'provide those sites with greater multi-purpose capability.
t

Tilb.tbjective of SATS would be to provide government services in a
more efficien'manner to the public and to the government itself. If,
developed in tfie most cost and service effective manner, SATS would provide
real alternatives to current modes of travel and communications
.

1

r.
,

-

In order.tomeet Vie specific requirements of government and the various
public it serves. The SATS would be comprised of the following network
components. .' :"

3
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A, Administra tve(Telephone Network.:

vo

...

c-

.

,

.

CentreX equipment located iliniAnchorage, Fairbanks, and JiineauRemote Centrex equipment located in Ketchikan.
°
Dedicated 24 channel tie linescbtween major switching centers (T1).,
-°, b4.kbps data communications links to minor.sttest Direct inward
dial to major switching centers,
o
Fully redundant back-up
o

.

.

°
o
o

o

Optimized.trffic routing,(long distance call control)
Multi-station teleconferencing throughout entire network
Toll free dial-in access for publi input on crucial developplent
issues. Central informatton for public access to gOvernment
agencies,throbgh network.
Call accounting and network management information reports
i

B.

Administrative
°

ork

Utilizes the same switching equipment and tie lines af Wephone
network.

All offices will have electronic wail'access for tiling inter and
intra office messages, memosand letters. ,Word processing equipNient would be standardized and equiped to communicate to any other.
station through the network.
Similarly, access to-data networks'.
outside Alaska would be Vrovided State users through value added
network access.
° Facsimile centers combined with exis ting reproduction centers
would be ,developed for large document transfer.
°

C.

Administrative Data Processing Network
High Speed data links both point to point and dial-up for;
'°
o
°
o
6
o
o

D.

Existing STAR /AJIS network
State Library' network
University" of Alaska computer network
Marine transportation reservation.system
Legiilative D.P. network
Educational Telecommunications network
Department of Labor

Public Service Telecommunications Network
o
o

o

o

Combined State telecommunications facilities in rural communities
Educational and instructional television facilities for DOE,,D of
A, and other State agency use -in eduCati nal extension programs;
Public involvement into government throw h tollfree access to
electronic voting facilities and agency
ffices
teleconferenciing facilities-in regional communities to access ".
the legislature, public forums, native associations etc.
J.
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E.

Emergency Services CommunicatiOns Network.

%

s

Uses, existing State owned earth station equipment
Link existing State owned terrestrial microwave facilities for
AST; and emergency services to major switching centers on SATS

°
o

.syst6m.
o

o

o

Procure transportable earth station equipment for emergency/
disaster communications
Provide tollfree service to major hospitals, police and other
emergency services (911 services)
Coordinated development with Emergency Medical Seivice, Civil
Defense, local law enforcement and the Defense Communications
.agency.

F.

Juditial Systems Network

.

Court systems linked through State voice and data network
Establish precedent for television linked heariqgs and court
proceedings in rural communities
' Provide data access and records retrieval of legal documents
from'regional service areas.
o
o

,

G.

Resource Information Network

.1'

0
°
o

.1
i.

t-.

Establish remote sensing network via satellite and meteor scatter
system to mobitor.State facilities and lands
go.
Provide this data in manageable form to agency.planners.
Utilize Landsat data or environmental lind cartographic- operations.
Provide data links to Landsat data banks in South Dakota.

Summary

t"

User agencies,
SATS development is now in it's preliminary stages.
and telecommunications olannersare meeting to refine features and specific
requirements. When completed, a systims specification will be composed
and,a.request for proposal issued. Work on SATS is expectedto begin
firit quarter of E' 81. Phased cut-over to the new systems is planned.
for early FY 82; Performance evaluation review techniques (PERT) will be
used to keep the prpject on track. Use'r training will be given a high
priority Ito insure effective use $f features Incorporated into the SATS;

Never before have oppbrtunities for integrated systems development
been greater. The marriage of digital stitching and transmission systems,
satellites communications and the experience gained during a decade of
telecommunications development have given-Alaska the opportunity to. plan
arid impleient a unique State of Alaska of Telecommunications System.
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A MULTI SERVICE LocAL COMMUNICATIm; SYSTM
Donald J. Gray
GTE Laboratories, Incorporated
Waltham, Massachusetts

Abstract

A local switching and distribution system to provide a variety of com-.'
munication services FO users on an industriak, comffiercial, or educational site
is described. This Multiservice Local System (MSLS) will deliver telephone,.
data, television, vtdeoconference, and remote control services by means of ,p rocessor- controlled digital and broadband analog switches and optical fiber
subscriber loops. A small-scale MST.S. Demonstration Unit is now nearing completion at GTE Laboratories.
Introduction
Much of the business of General Telephone & Electronics is thi operatio;
of public telephone systems. Our operating telephone companies serve a wide
range ofIsystomers, somkof whom are
ge organizations having many telephone
subscribers situated-n j single coca TIToften with/a number.of buildings on
the customer's site.
Typical of su
customers are univerIity campuses, military bases, and
is parks. ,The
abilities of modern electronics are
raising the expe
ons of these
omers for communication services. They
are developing reeds
local communication services beyond
modernovoictt ephone service
To enable GTE ro respond to these customer
needs, GTE Lab atories is engaged in a program, the name of which is
Multiservice Local System, or MSLS for short. The objective of this progiam
is investigation of an advanced, local, switched communication system thatcan
provide, in addition to voice telephone 'service:
switched video service for
television program and video library dittribution'as well as for video conferencing; picture telephone service for the addition of video'transmission to
voice telephone calls; switched data service for dati terminal and' computer
interconnection; electronic office, service for word processing,.electronic
mail, and computation; and remote control and monitor for building oppration4
and control.
GTE Laboratories has completed a des gd study of the ,MSLS to define the
services that should be provided and to select between alternative design
techniques. The result of this design study is a system conceptthat is
depicted in,Figure 1. As the figure shows, the system comprises a central
switching facility that contains the voice, video, and data,switching equipment,
the video and audio library equipment, the central video conference control
equipment, zen'd the central remote control and'monitor (4m) equipment.
The'
;switching center is connected 'to TV and video Onference.:subscribers by, optical
fiber cable., These optical fiber loopscan.a/so carry the nariowband services-telephone, data, CM--by -means .of a loop ,time - division multiplexer.
AlternatiCiely, these narrowband services can be carried on conventional telephone
pairs when they are available,
U
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Video Swi lFhidg Ihnd Distribution

The heart 'of the video distribution and video conEeienA system is- a
broadband solid-state electronic switch. This switch permits any user to bee'
connected at his desire to any one of a.large number of video signal sources.
The sources Include TV broadcast signals,.signals from Nide° 'library equipment,
and signals from televislOn cameras for video conference operatibn. The
broadband switch will handle analog NTSC television sigKilp in the frequency
band up to 20 MHz. The signals can be positions in frequency so that crosspoint outputs can be frequency-division multiplgxed in groups of three, for
tiAnsmission. The broadband switch is designed in modular form on printed
circuit cards{ Each card contains 64 crosspointi that can be configured using
'straps in a rectangular array having any dimensions between 1 x 64 and 8 x 8.
A photograph of the switch card is showrNin Figure 2, As an be segn, the
`card has connectors on 2 sides and 1 end: 'Program signals are supAlied to the
connectors on both sides. Subscriber connections are made at the end connector,
which also carries power and control signals. 'Insertion'of a'card such as this
intlya,nest is made possible by the use of a Zero Insertion Force Connector.
This connector is designed so that its clamps can be retracted, permitting the
card to be slid sideways into the connector. When the card is in place,, the
connector clamps are applied. A photograph of the switch nest is shown in
Figure 3.
The broadband switch card has cross-coupling attenuation greater
than 65 dB and harmonic distortion in the signal paths below -65 dB.
The
broadband switch is controlled by a microprodessor system that receives control signals from the users. Formatted signal messages are received by line
interface rocessors'(LIPs) thatfierve eight users each.
These 'LIPs communitate with each other and with the control processor over a high-speed bus
the controller,
modereted by an arbiter. The LIPs use 8085 microprocessors;,
an 806. Each has 32 K bytes of memory,
,

Video signals -aie..trah'smitted between the switch and the user in andJog
form in order to savesthe cost of 'video digitizers. This mode of transmission
is,possibre because ,repeaters are unnecessary for the distances involved, so
thatlsignal degradation does not,accumulate.
The signals are carried on
optidal fiber. LED transmitters and PIN diode receivers.are used. Single- channel and two-channeltransmi-ssions on single fiber are used at present. For
multi-channel transmission, opticAl transmitter linearity is important to keepFor thrr:channel transcross-modulation between the signtls ecceptably low.
mission, ,feed-forwaid or feed -back techniques are nPeded to linearize LED
transmitters adequately. The optical transmitters and receivers in use at
present can accommodate 19 dB optical transmission loss for single-channel
operation and 15 dBffor two- r three - 'channel operation. Thus, 2-km loop
.lengths Are acceptable with practical fiber.attenuation.
.

A variety of 3video library equipment will be available to thl:uset through
the broadband switch. He will have acceg -to video tape players that can be
e 411 also have acc ss to slide proloaded and controlled remotely by him.
jectors for still information, to a Microfiche reader that, at be remotely
loaded and controlled, and to a computer_alphanumeric data f e, the output of
The microprocessor system
which will be presented as a ,e' vision signal.
that controls the switch also controls the library equipment.
,

.
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Vtdeo Conference 5vstem
On a site such as a large university campus or a hospital complex, a video
conference system that permits video and audio interconnection of multiple
offices and conference rooms can save'considerable time of busy professiontls
by obviating their walking or driving to a single location for a conference.
The video conference systgm uses the broadband switch to interconnect conference
participants. In a conference involving up to five locations, each participant
can be shown all the other participants bx dividing the television screen into
sections, one for each participdnt. This Iplit-screen technique is suitable
for division ofthe screen into as many as four sections. For larger conferences, videq switching during the conference is.more appropriate. For example,
participants can be shown the person speaking at the moment, and the speaker
can be shown either the previous speaker or .the cconference chairmAp. The
chairman will control. the conferenceby using the small pushbutton conference
console shown in Figure 4.
The console containsa conventional signaling pad'
for entering_ numerical control signals as well as buttons for controlling video
Switching and swiahes for remote camera control during the conference. The
buttons permit the chairmarkto select the participant whose picture is to be
shown to other participant To aid him in thi's selection, participants' names
can be displayed adjacent to.the selection buttons by alphanumeric, display
units. Participants wishing the floor can indicate this to the chairman by
-causing their buttons to be illuminated. The conference console contains an
8085 microprocessor with 6,K bytes of memory. The microprocessor is the intermediary between the console switches and 'displays and the'data line to thevideo switch control processor.
It prompts,the user in operation of the unit
and formats and interprets data messages.
a

Data Service

.s+

At preS'ent, the ubiquitoui computer terminal is connected to 4he computer
either by permanent wiring or by\use of the voice telephone system via an
acoustically-coupled modem of a data set. uterconnection'of terminals
directly is'gtnerally notipossible, except in message Network such as Telex.
The MSLS data,switch gives to data tesminals and computere..a ilk-vice similar
to that given to individuals by the tAlephone system) It connects terminals
and computers upon demand and performs necessary interface functions to resolve
disparities of speed and protocol. It also permits transmission of one-line
Aessages,ingreal time to one or more addressees, even though their terminals
may.be otherwise engaged. The data switch design is shown in Figtre 5. It
employs a high -speed bus interconnection network to.transfer.d#ta between the
interface processors. An arbiter monitors the bus to resolve contention probThe interface processors
lems between'interface processors desiring bus access.
connected to the interconnection network perform necessary speed and protocol.
conversions.
These interface processors and,the switch controller are microprocessors configtred as-'a distributed prowsing system.
Digital trinsmiotqion within tile MSLS uses bipolar signals on multi-pair
telephone cable or digital signals multiplexed on the optical fiber. Bipolar
fignals have the properties of no DC content and small" low -- frequency content,

reducing their potential for interfdience with voice telephone circuits. An
analysis of their transmission on standard telephonOlcable shows that bipolar
if
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signals at rates up to 70 kb/s can readily be transmitted over,distances'of a
mile or more. Figure 6 shows measured and calculated results for bipolar
transmission at 70 kb/s over about a mile of 26-gauge telephone cable. Slight
differences in sending-end filtering and cable length are responsible for, some
1of the small differences.

s

.

.,

..,

Office SerVices
.

The MSLS will offer a variety of computer-based-services to support clerical, administrative,and management office personnel. The services will include
They will
word processing, electronic message service', and computation service.
be provided through the MSLS data twitch and data transmission, system and will
employ both conventional data terminals and terminals having considerable data
storage and processing capability. A large-capacity electronic file associated
with the switching center will be used for mass storage of word-processing text,
\.electronic messages, and word - processing and computation programs that can be
downloaded into the high-capability MSLS data terminals when required.
1

.

Storage locations in the electronic file will be used as mailboxes in'the
electronic message service. Messages entered, at data terminals will be deposited
in addressees' mailboxes for recall and presentation on addressees' terminals
at their pleasuYe. The electronic, message service will provide a speedy, flexible interoffice Memorandum service.
Computation services that will be available incllude interactive BASIC as
well as standard and cuitpm software packages. This service can be.used, by
those custbmers who do not have a large in-house computer or to unload the big

computer.
Remote Contr rand MbnitolManagement of the physical plant of a large organization requiresamonitor
Such devices
and control of a large'veumber and a large variety of devices.
include heating, ventilation, air Conditioning, an& industrial_ process controls,
entry alarms, temperaas well as building security and safety monitors such.
ture and smoke alarms, roof load sensors, and liquid Tgvel Alarms. The MSLS
Includes a comprehensive 'system to handle the;6 reqiiirements by incorporating
the GTE lienkurt'System 51. This system is a computer-based monitor anrcontr
system developed by GTE Lenkurt originally for TniCor and cql0Fol of microwav
communication sy.tems. The §ystem 51 is adapted to take avantage,of other
For example, it includes a. video entrance-door, monitor
MSLS capabilities.
connected with the video switching and distribution system-so that video signals
from the entrance-door monitor can be presented at any desired location within
r
41.*
..-..
the complex.
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MSLS Demonstration, Unit

t,..

1

,
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At pres ent, the design and constructiSfriof a small-scale MSLS Demonstration
Unit for installation at GTE Laboratories is nearing completion. The Unit will
Provide all MSLS services but will serve only a small number of subscribers.
Its configuration is shown in Figure 7.
As can be seen, dieDemonstraion Unit

will be able to provide video cdhferdhce serviceto as many as fiVe locations
simultaneously and will interconnect seven data terminals for data Witching
wand office services. It will include a Lenkurt System 51 connected to a variety
..
\
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of sensing and control devices within the Laboratories'' buildings. The Demonstration Unit's purposes include confirmation of design choices, evaluation of
the utility of the new services provided by the MSLS, and customer demonstration. It is expected that the Demonstration Unit will be in operation early
in 1980.

.

SUBSCRIBER TERMINALS

SWITCHING CENTER

INTERFACES
VOICE TELEPHONE
VOICE
MESSAGE

WIRE PARS
VOICE
PAID(

T

TV PROGRAMS

AUDIO PlirtIAMS
REMOTE VIDEO
CONFERENCING

VIDEO
Lisa
LIBRARY

17

VOICE
t E L PHONE
PICTURE
TELEPHONE

r--TV

BROADBAND =
SWITCH

3

t ICA L

RU010
LIBRARY

r

VIDEO
CONFERENCE
TERMINAL

AUDIO
RECEIVER

DATA NETWORKS

DATA
;

SWI TCH

VIDEO
CONFERENCE
CONTROL

COSIIPUT E R

L

DATA
TERMINAL

ELECTRONIC
FILE

RCM

RCM CONTROL

RCM
SENSOR

ADMIN.

RCM
AC TVA TOW

CONSOLE

P

REMOTE
CONTROL

MONITOR

V

FIGURE 1.

.
.

SYSTEM CONCEPT

...-

I

0
,
.1

'

I7

f

t,

p.

9'

4>

ci,7, '2*
1
.1

4

FIGURE .4.

(VIDEO CONFERENCE 'CONTROL UNIT

CENTRAL. NODE
,

(OPERATOR) I

1

DTE-1 OCEr-L

DATA

L-mux

0,TE-t OCE
DTE 0-F7E1

NE

OCE

OCE

---IR-MUXJ---1H-DcE

1.117

DATA E
C Vol

DIE

R

0
I

I
TELCO
DDS
X.25

I

/

1

SIGNALING

KEY
OCE:

R-MUX:.
L-MUX:

LIP:
TIP:

14
.

-

I

CONTROLLE

L

....I

LINE INTERFACE PROCESSOJI
TRUNK INTERFACE PROCESSOR

11 0

.

CONTROL

DATA TERMINAL
DATA COMM. EQUIP.
REMOTE MULTIPLEX
LOCAL MULTIPLEX

FIGURE 5.

N

DATA

1

I

DIE:

TIP

K

DATA STITCH DESIGN

lc-i6

4

SP

.

I.

MEASURED. RECEIVED SIGNAL

4

0.15-

0.10\
0.05cia

0

0

>

.

0.05i
0.10
0.15

0.40 020 1.20 1.60 100
BIT PERIODS
CALCULATED RECEIVED SIGNAL.
FIGURE 6.

70 kb /s BIPOLAR:TRANSMISSION

10-17
0

111

AUDITORIUM
WIRE PAIRS
OPTICAL

INTERFACES

I FIBER

VOICE
PICTEL
VIDEO CONF.AUDIO DIST.'

DATA
RCM

TELCO

DATA
VIDEO CONF.

PROGRAMS'

SWITCHING
CENTER

RCM

.=111.

1

1 OFFICE
VOICE

TV DIST.
DATA
OFFICE SVC.
SLOGS. 2 & 3

COMPUTER CENTER

RCM

IBM 3791168

HVAC CENTER
ROOF LOAD
TEMPERATURE
ENTRANCE DOOR

FIGURE 7.

OATA
INTERFACE

MS LS DEMONSTRATION UNIT

ea,

t-

a
ti

1C--

Na.
A

-

0.

maropligassoR -BASE)) MULTILINGUAL TELEX SYSTEM
-1WiTH PHONETICALLY CODED KEYBOARDING
S.G. Krishnamoorthy
Computer Centre
Indian Institute of Technology
Bombay 400 076, India
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ABSTRACT
.....The present day telex system in India operates in English only,
ext pt that a few major post offices have separate telex systems in Hindi
the national language. But a majority of the people are familiar with only'
their respective regional languages, and know neither Hindi nor English.
There are as many as seventeen regional languages approved by the government.
To enable the people to communicate in their own languages, a multilingual
telex system would be imperative in'the near future.

In this paper a. microprocessor -based multilingual telex system,.named as
MMTS, is proposed. Poi line 'transmission itrposes, two coding schemes
(Symbolic andkbstract-phonetic ) are suggested and evaluated.
.

Keywords:

Microprocessor, Indian .&nguages, Telex System,
Alphabet Coding, Multilingual Telex System.
A

1.

I)

INTRODUCTION

"'The present day telex systet in India operates in English. A few major
post offices have separate telex systems in Hindi, the national language.
But there are seventeen regional languages approved by the Government of
India. Most of the people know'neither English nor Hindi; they can read-write
only in their respective regional languages. Hence, these 'literatures' have
to depend on persons who' know English as fai as telex.communieation is
concerned. Similarconditions exist in many countries in the world; To
.
enable people to communicate in their own languages, multilingual telex
system need to'be developed in the near future.
It is in,this context
that the Indian scene offersan idealenvironment for development activity
in this are,.
a
*

A

Amultilingual system for, Indian languages needs to be computer-based
due to the fact that the number of alphabets ranges from a few hundreds to
few thousands; moreover they vary in size (in height and width). Therefore,
in this paper aaticroprOcessor-based multilingual telex system, named NMI'S,
is proposed and explained in detail. The language dependent features of the
system'are explained with illustrations, wherever. necessary using the
regional language Tamil. The criterion for selecting this language is its
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representative complexity of alphabet structure and form. The structure,of
Indian language alphabets, in particular Tamil, is briefly summarized in -A.,.
the next section.

I
2,

.

CHARACTERISTICS OF INDIAN
LANGUAGE ALPHABETS

4

In general the alphabetsof all Indian languages could be grouped into
1)

vowels,

2)'

consonants,

t
3)

c-v letters, and

4)

conjunct letters.

0

%

For example, Tamil has r2 vowels,. 18 consonants and one special letter
i3O AK) which is also heated as a vowel: Al r these alphabets appear in
The c,-1, letters are composite letters
tow0)and column 13
1(1]
obtained by die cogralation of the vowel and the consonant in their respectiveicolumns, and r8wi. They are listed in fig. 1 (rows'l to 18 and columns
f to 12). The special letter
cin (AK) does not combine with any consonant.
-:The, conjunct fetters-are obtained by the combination of. two or more consd7
nAnts.Mith,a vowel. They are present in all Indian languages except
Therefore, the total number of alphabets inlyther languagesare much more..
than Tamil (247) and vat4ss from'five hundieds to a few thousands (11 Moreover the graphic form and size of the alphabets vary. from language to
language.
The'viriations, for example, is'as drastic as the alphabets I (RA).

fig.

qo (U)

in Tamil and

eu (0)

and

1;

(STRE)*

in Telu§U.'

For typing purposes, typewriters are available for major Indian tan guagesyothey are Like English typewriters having abOut 46 keys. The layout

of this standardized Tamil typewriter keyboaris shown in fig. 2 M. An
alphabet may consist of one or more of tie symbols on the keyboard.

These alphabets were gendrated using the linguistic approach.
*

It is a conjunct lettet'with.three consonant s and one vowel..
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example, the Tamil alphabet

by two keys(

6.116 (KE)

6 and n ).

( 41

(KA) is obtained by one key depression,

(6

and

41

es

) and

ClOot (KO) by three keys.4 "

This is true for the alphabet

in other languages also.,

.\%

3:

CODING SCHEMES
/

,There are two aspects to%e considered here:
1)

representation of the multilingual text,-and.

2)

coding of the alphabets.

It was stated,earlier that the graphic
Multilingual Text Representation:
forms of the alphabets vary from language to language. Therefore, the set
of consecutive alphabets in a stringbelonging to a particular language must
be identified. It could be done as shown below (6
.

k
lang. Plang.
code

no.

text

lang.

lang.

code

no.

text
...5'

The 'language code' is a one byte constant (unique identifier). It indicates
that the next byte of the information stands for the 'language number'; it
is not part of the text to be displayed. A separate key should be provided
in the keyboard for the language code. The 'language number' is'the number
assigned to the language. For example,,a typical assignment could be
English as 0, Tamil as 1, Hindi as 2, and so on. By this scheme the text .of
any number of languages could be represented easily.

Alphabet coding

Many coding schemes are possible (7] 'Here, we will
consider two important schemes:
1)
s

Symbolic coding, and

10

-

.

'21
.

Abstract-phonetic coding.

-...

.

-,,,,t...,

`"--..,,,:
1

.

In the Symbolic .coding f7], the code.generated for each key depression is

transmitted directly on the line. Therefore, in this scheme only the keys
are required tobe coded. A 7-bit ASCII code could be used for coding; one
key depression corresponds to one byte of information.
r
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irv'the Abstract-phonetic coding (71, the alphabets are coded phonetiea1ly fn terms of their constituent vowels andsonsonants.. On an average
two bytes are required totrepresent an alphabet by this scheme. Hence, this
,schyme could be used effectively-where the. average number of key depressions
In the implementation, we have to 'perform
,,per alphabet. is more-than two.
additional code conversionfrom the key-code into the Abstrait-phonetic code
before transmission.
/

4
Selection 'criteria:

1
..."-

The selectionof either of the schemes could be based
on the average numberof,byies of information to be transmitted per alphabet.
For a language, let
.

the average number of bytes per alphabet in the
Symbolic coding.

B
s

t

B

the average number of bytes per alphabet in the
Abstract phonetic coding (B = 2).

:

Pn

total number of alphabets in the language under
consideration.

:

p

probability,of appearance of
varies from 1 to n.

:

-

dj

th
j

alphabet where j

number of key depressions requlred for alphabet j.

:

n

Then,

5

and
If B

- 4

j---1

-=

2.

then Abstract-phonetic coding could be adopt!d,i01that language.

> B
s

d. * p.

=

B

P,

As an exercise, for Tamil the probability distribution was derived usang the
frequencies of alphabets of modern Tamil prose from a 'random' sample of
14000 alphabets presented in (81 and the value of Bs computed was found to
be 1.6046. The value of Bs computed with equiprobability is 2.0224.
Similarly Bs could be'computed for other languages.
-

.

To adopt either of the schemes uniformly for a get of languages, the
average number of-bytes per alphabet B* is to be found out as follows:
Let

1
B

:

the value of ,B
from 1 to 1.

si

p

:

i

B*

number of language to be used.

:

for the i

th

language wherei varies

probability of utilization of language i over other
languages.
average number of depressions per alphabet over.1
langauge under Symbolic coding.
IC -22'

,

)

0
"-

"

-

-"

I.

r
.,

St

: averagi number of depressions per alphabet over 1
langua
under abstract-phonetic coding (B* = 2).
1

Then, B* -

E

* B

p
i

si

s

.

i-,--1

and

..."''

B* = 2.
p

then we can use Abstract-phonetic coding.

If B* >. B*
s

p

'

f

4.

MMTS SYSTEM ARCHITECTURE

The MMTS system, architecture is depicted in fig. 3. MMTS is based on
It consists of a
Motorola's M6800'microprocessor family components (9,101.
multilingual terminal and its interface, a floppy disk and its interface,
random acces1 memories (RAMS) for program/data storage, read only memories,
(RDMI
for Permanent program/data storage and an interface for communication
line.

Sine there are too many lan cages to be handled, it will not be
economics --to have separate term
for each language. Hence" we should
The design of a common
have one terminal to handle all the languages.
symbolic keybOard unit for all Indian languages and English seems to be technically feasible (11). As mentioned earlier, since graphic form and size of
the alphabets vary from language to language, it will'not be possible to
print the alphabetsaf,all languages using 'block- type'- (type faced)
printers. Instead,Ahe dot matrix printers are ideally suited for our
requiremen s. The dot matrix for the alphabets could be either stored in
or geparated through programs. But, the table roolcup procez
tabula'r fo
dure will of be suitable foeour purposes since a large memory will be
requilqa'd e to tbo many alphabets with varying sizes.

L1

The m ltilingual terminal consists of a keyboard with changeable key
signs to 4 splay the appropriate symbols of the selected language, and a
matrix printer. Since the complete MMTS is going tbbe in ore cabinet, themultilingual terminalis interfaced tothe,microprocessor systembilises
through a peripheral interface adapter (y1A) rather than thro ugh a serial
asynchronous communications interface (AT). PIA pr6Vides a parallel interface to control the matrix printer.
The MMTS interfaces'with the communication line through'an asynchronous
communications interface adapter (ACIA) and a modem (either MC6800 (0-600
bps) or MC662 (2400 bps) modem ). The floppy disk system based on Calcomp
140 floppy disk derive controlled by the Rockwell's floppy disk controller
is integtced through a DMA unit to the microprodessor busses (12).
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The RPMs are.uad for storage of the monitor prograM, tht codes of
cemminicatidris protocol, 'encoding/decoding handling prograps and the
character gener4tor program for` the printer. The RAMS are used. for data
storage and in some configuutions for storage of programs.
.

v

.

'

'In areas- where the number of languages -to be'hdhdled is sulall"(eXtuatile,
rural areas), the iihaiacter generators'.' could be stored in ROMs! in such '
cases, the floppy disk subsystem need not be included in MMTS-configuration.
Otherwise, tht 'character generators` could-be stored on the floppy disk and
brought into RAMs as,and when required under the monitor control, thus
,eliminating the teed forcharacter
generators' ROMs .
-.

The floppy disk can be used to buffer messages for maximum utilization
,communication channels, apart from being used for theme storage of character
generitois, Moreover, the floppy disk based MMTS could be used fok. purposes1
like accounting, etc., ,during the 'idle' periods.
'

Li
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PHONETIC-BASED KEYBOARD DESIGN

The existing English keyboards, the Tamil keyboard shown fig. 2 and
alike are symbol-based keyboards. That is, they are based on the symbolic
decomposition of graphemes of the alphabets into primitive symbols. In the
case' of English, since the number of alphabets .are small, 'it so.imrns out
that each alphabet requires only one key-positiod in the keyboard:" But from
fig. 2, it can be seen that it is not so in the 'case of Indian language
alphabets. There are number of drawbacks in symbol-based keyboard design,
in particular for` keying-in Indian language text.. To cite One: the Symbolically coded Indian language text on sorting doea not result in'CollAtilg
sequence. Hence, symbol-based keyboard design needs re-evaluation.
,

Since the European languages, are non-phonetic and have very,feg
alphabets of simple graphemet, the need for an alternate. keyboard desigi
(based on non-symbolic schemes) did not arise, whereas such is not OW
Case
.
with Indian languages. The analysis' of the Indian language alphabets (7J
revealed that they have a common phonetic characteristic and'that it is
possible to design a keyboard based on the same.

4.

It is indicated in the previous section (fig. 1) that the voWels,
,consonants and special letters are the only basic letters: Thetnumber of
these' letters is about 55 in any Indian language. Composite letters area
obtained by the combination of vowels and consonants; the comb4nations
result in unitue letters and graphemes. Alphabet decomposition is required
mainly due to larger number of composite letters. Therefore, we'cati'decom-'
pose these composite letters into their basic constituent vowels and consonants.
In this case we need to have keys Bnly lor the basic letters (which

rt

O..-
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are less'in numbers). For example, Tamil. have 12 vowels, 18 consonants and
k one spetial letter totalling 31 only. Therefore, to key-in Tamil using
the phdnetic decomposition method, it is sufficient if we have keys repre- 411.
(KA>,
sensing these 31 basic letters. Tb key-in Composite letters, say
type the key liF
I (K) and the key for J4 (A). A character string like
will -be keyed-in a#. b17- w 2. ii.a+
e
'4A56b04
,

Iff:,

-

'

Standard ASCII or EBCDIC code coulebe assigned to the keys as in the
existing keyboards. The code generated by the key-depression could le
directly stored for processing purposes. This inlrnal code.is almost.
similar to the Abstract-Phonetic code'mentfoned earlier. This, coding scheme
also has the advantve of providing the text in'the collating sequence for
sorting which.cannot be obtained by symbolic coding.
A processor is needed
to interpretithe key depressions for character generatfop in'the printer or
display associated with the keyboard.
.

To key-in multilingual texiirfrom the same keyboa
we -need a multilingual keyboard and not uni-lingual keyb ard.
By inc porating the
'language code' into the keyboard as state in (11), 4uld.the phonetic- based,
alphabet coding explained above, we.can design a multilingUal phonetic-ghsed
keyboard suitable for keying-in text of phonetic languages as well as the
-r
,non-phonetic European languages.

A

.

.

4

1
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LANGUAGE-INVARIANT AI.PHABE% CpDEt
- ..

.

.

.

\,.....
.

.

The alphibets of Indian languages (may be ho etic languages) could be
analysed to arriva at a common set of alphabets. In doing sb, the phonetically identical alphabets are-grouped together and assigned a unique one
byte ASCII or EBCDIC code. this results in a language invariant alphabet
code exdept for a very few svecial1alphabets peculiar to each language. But
by and large, the commonly used arPhabets get assigned a single code. "Ilence,
a text keyed in Tamil could be printed in any other language say Hindi by
simply changing the language number.. For example, the Tamil word.' "11141
I) when keyed-in,will getthe phbnetictcode, %/I SN aim i.;\ (4 A N I).
'

The same in Hincli is

n 3T

111..,

5:

14*

(MANI)

Since the alphabets 'M', 'A', 'N', 'I'

(M A N I).
04 or's.*

are

.

,

present In Tamil (

and the phonetic code for this Word is

)

as Well as4ift Hindi (

ST. an.,

and they are phonetically identical, they get assigned the same code.

)

In

'Other words the phonetic codes for '0,r0 'am:fier
are the same. The
,distinguishing code is only the languaii, number.
Hence, by changing the
language number, the text'could be printed in different languages.
In.order to arrive at a coinmon alphabet set, it is 'ecessary to analyse

eg,

.
4

,

t
I

the alphabets of different Languages. 'Thealphabets of 12 Indian Languages
Tamil, Malayalam, Telugu, Kannada; Marathi, Hindi, Sanikrit, Oriya, Bengali,'
Assamese, Gujarathi, and Punjabi were analysed and a set of basic, alphabets
were obtained. Table.1 give@ the set of alphabets (Qnly the Roman translation according to Library or Copgress Cateloging service is given to avoid
lengthy presentation.
1
Advantages:
The advantage of this code asfar as telex is concerned, the
language of origination could be different from the language of distinction.
For example, a telex message originating of Tamil_Nadu in Tamil could be
In particular, the addr4s part
received at New Delhi and printed in.Hindi.

of the telex could be printedin-Hindi forhe postman to deliver'4, but
the body of the telex message could be left unchanged for the-recei3er.
This is possible because the name and address are proper nouns, except afew
differences like the word 'STREET' could differ from language to Janguage.
But this problem of translation Could be tackled by a table look-up precedUr since there are only a few languages.
.

4.

7.

CONCLUSION

T.h technical feasibility of the proposed multilingual telex system is
'apparent./ The lower cost of mic,r,oprocessor family components makes the
The two coding schemes proposed should also
system economically viable..
be evabliated for other Indian languages for the final selection.- It is
envisaged that'such a multilingual telex system will have a great social
0
impact/
7

.

REFERENCES

11111
I
.

2

P: Chinnauswathy, and S.C. Krishnamoorthy.
generition of Tamil Characters",. in Proc.
Linguiitit Implications'_ of Computer Based
Electrdnics Commission, New Delhi, India,

"Struciural analysis and
of the Symposium on
Informatio Systems,
Nov. 10-12, 1978..

S.G. Krishnathoorthy, and J.R. Isaac, "Study and coding of Telugu
characters for computerized information-handling"; in Proc. of the
Symposium on Linguistic Implications of Computer Based Information
Systems, Electronics Commission, New Delhi, India. Nov. 10-12, 1978.
'

1C-26'

12i

---

I
1§;
1

'

[3).

1
116
S.G. Krishnamoorthy, and J.R. Isaac", "Use of Malayalam in 'computers",
in the All -Indiastonvenkion of Peoples' Science Movements, organized
by Shastra Sahitya°arishad, Parishad.Bhavan, Trivandrum, Kerala,
India, Nov. 10-12, 1928.

.

.

[4].

S.P.Muaur, and L.S. Wakankar, "Input/Oatgut in Devanagari", in Proc.
of the symposium do Linguistic Implications of Computer Based
Information Systems, organized by Electronics Commission, New Delhi,
Nov.'10-12,'1978.

151.

M/s Godrej & Boyce. Mfg. Co. Prig. Ltd., Godrej Bhawan, Home Street,
Bombay-400.001i India.

(64

Krishnamoorthy, and J.R. Isaac, "Input-output device based
multilingual information handling system", in Proc. of the Symposium
on Linguistic ImplicatiOns of Computer Based Informap.on Systems,
organized by Electronics Commission, New Delhi, India, Nov. 10-12,

4

r.

1978.

1

,

(71.

S.G. Krtrobnamoorthy, and J.R. Isaac, "Unified approach to information
handling Ph Indian languages: Analysis and coding", Technical Report,.
I.I.T., B6mbay, India.
..

(81.

Gift Siromoney, Certain applications of informhtion theory, Ph.D.
thesis, Untversityof Madras,. 1964.

(91.-

m80° Microprocessor: System Design Data, Motorola Inc., 1976.

[101.

tk,
A.W. Moore, et al., Microprocessor Applications Manual, McGrawtHill
Book Co., New York, 1975.,

[111.

-

4

S.G. KrAhnamoorthy; and J,R. Isaac, "A microprocessor-based multilingualterminal...for computerized information handling system", in
4th Iriternational Conf. on Computing in the Humanities, DaKtmouth
College, New Hampshire;' 03755, U.S.A., Aug. 19-22, 1979.

[121. J.B. Peatman, Microcomputer-lbased Design, McGraw-Hill Book Co.,
New York, 1977.

121
lb-27

*

.

r

P

4
0
1

.

.

.

I
-I

#

s
it
0

:

4

'

..

.

wr

,1

1

.,

.

TABLE .1

SET OF, BASIC ALPHABETS OF INDIAN LANGUAGES

... ,

.....

-4

... 41114411.1.144

VOWELS AND SPECIAL LETTERS
I

3

A

i

I,

l

U

A.

R

T.1

L
1

L
.

1

E

E ',Iki Al

E

0..,0

o

0

1

V

AU AU

it
..-

K

1-1

AM,

AK

SHR I

A)4H

H

CONSONANTS

14

A

6

C

OH

CH

C

jki

J

.11.1

Nd

4

I,

TI.1

N

P

L
F

R'
...

OH
RH
. N
.

PH

e

81.1

M

Y

v

R

I

fl

NI

5'

1

S

ft

K;

Z

R

R'XH 'CA

.

.

.

TH .0

T

T

L

DH

W

1,

*

.1

)
a

I'

I

.
I.

-422 ,
.

1C-28
..:

.

.,

I

1

2
#.-1

1.

6 t:s i.:to 4

ii-nve3..i

.

6

5

[I 4.

f

:

i

u

4a
.w
CI
ts>

SIT

-6

MIT

ID

41

.

I-- a

Ca siDa

61arr

i

oru

6Irurr

i

CIEF :GO&

611EFF

i

G1DL

Carr 2erin-

.

i

7,7-

.

AK II

i" ___

Sar

Carr' : 61aGrr 1fi lc
Crrar 61ru6rr lit 4
CIEFIro 61cgat 4 c

Ogg i ;err .616gr a ;4

',air

!, CLIF

:

L'

61L6rr

61T) :. IreeD 616 ffiraratty.
6 1 w r .Crr A 616-1-r ; A TM
.

CD

G1DTh

@Mir

CThir

61

Li

0 UfT

Cu

GIDU

6Iurr

CUR`

bluff 6 P

ID

tort

CID

MID

Car

61orr

tun",

Ca.1

01.1J

blur
Ruff

Cur

61u_ or .1.C]

lin"

CrY : MT

QTR

Co-rr

U__I

.i.1

m
Y

tR

2Eu

616ur

GUT

Chu

61176/1

616urr

C6ur
Cajrr

U

Wr.

CID

Qv

GUrr

Cr..
W
6140: W !"

67

arrr.

Cop. ,

W

6.'

GIJ

.

41T .

1

..61fTer

iA0

Cu 6

31---4

A. :7

61-1

4.111"

61..)

..s

.

fir.
CD ow

e

-C6ii

26ir

)

r

5 5rr

ig

616rur:

610

610

616mr i6-i..)
@Guar -624:i

se

Crirr .616n-Gir er c.
61War .`b
Ce
C'e . 616oter 611-.4-1
o

,

I

e

0

I

12

1

611)

n3

123

11

1

C

42 7
1

.

fl.

11-1)

AS

CL:

LIT .'

.4

ig

C3 og

L

*8

110

ei-r.

5

7

fi

Cru

'2 1E-1 Mr
&

g

67

.4 a err
3

-9

8

7

.Fig. 1
A

SET OF TAMIL' ALPHABETS

124
e

.

c

alb

1/4

.

.

..

TAMIL IEY BOARD
N.

..i

,
...s.

',......

'

.

SPACE BAR

I

\11

,

DEAD KEYS (TO be operated before mate Characterl : 3
I
FIG. 2

STANDARDIZED

TAML

TYPEWRITER KEYBOARD

it

r

.

125

1C-30

(t

\

.

)

i

do,

I
I
i

Il

.

),

. , fi

IC 6500

CLOCk

041Croprot ess or

MC CM

Matrix

RAMs

Printer
Keyboard

MCM AMA STATIC RAM'

p.,....4

-')/
OR
4-- MCI4 &SOS A INNAMIC RAM

151.A MC 6620

V

Multilingual '
terminal

/

a

ROMs

MCM 0117011 DR' %) ROM:

.
Rockwell/

..

4:1

Floppy

----ti

'Disk
MM

Controller

DMA

.1

Controli,or

A

1,

Dille ,
Drive

0

..

re

o

\ Ac t A MC IMO

i

Modem

O

'

MC %SO Communication

%

0

Of
MC 1662

I

Line

o,

ca:r.omp 140

V

V
is

FIG. 3 MMTS SYSTEM ARCHITECTURE

.

I

1C-31

1.26

r

PRIVATE VS. PUBLIC INTERNATIONAL NETWORKS:
COEXISTENCE OR ANNIHILATION?
Philip A. Tenkhoff
Network Communications International
2639 Parkmont Court
Olympia, Washington 98502

Abstract

In the 1970's the data network field wae.dominated by private corporations
.which de-Signed and implemented complex data networks. The emergence of
numerous public data networks in the 1980's will have a major influence upo
the development and evolution of data transmission. This paper examines s me
of the issues whichavist in the, potential confrontation betbeen private nd
public networks. Xssues associated with cost, telecommunications policy, and
technology are considered and discussed.
It-Overview

/"

'

.The rapid proliferation of telecommunication networks on an international
scale is having revolutionary effects not only upon our concepts of
Such networks have
information transfer but upon our culture and way of life.
produced a society wherein funds may be transferred halfway around the globe
in seconds; airline seats from Tokyo to Honolulu can be instantly confirmed.
rom Paris; and a manufacturer's inventory in Chicago can be.immediately
assessed.from Hong Kong.
.

During the decade of the 70's, a multitude of.private networks were'designed
and implemented. While these neftiorks utilized transmission paths Supplied by
the telecommunications agencies.bf the world (i.e. common carriers), Oey
relied upon hardware and software furnished by private corporate suppliers.
'No principal reasons led network implementers to rely so heavily on th0
private .sector:
(I)

The common corters c ldltot provide the types of services demanded
by.contemporary i ormation transfer needs. (e.g. voluie dependent
charges for a wid- vmriety of data transfer rates).

(2)

The tariffs for the.availabletservices were too high when compared to
the costs of private networks.
,

During, the latter part of the 70's, most of the major-telecommunications--) administrations and common carriers of the world concluded that the unchecked
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proliferation of private networks represented a significant erosion of
revenues. They reacted 1y instituting am aggressfve'program to implement
public networks which would provide the services currently being provided by
the private networks.
As..me_eater_the 80's, several of. these public networks have -matured from
"paper design" to operating entities. Thus, the stag has been set for a
potentially major confrontation between common carriers and private network operators. Some o the principal issues involved are:
(1)

rrently implemented private networks be permitted to continue
Will
to operate? to expand?
.

(2)

Will leased, dedicated line tariffs be increased to "discourage
private network operation?

(3)

Will the emerging public networks 'satisfactorily address the
multitude of technical challenges of generalized network design and
operation?

t

(4). Will the telecommunication regulatory authorities of the world use
the issues of privacy and tratlborder data flow to curtail or
eliminate certain international data transfer?
(5)

s

dill private networks be permitted to interconnect with the new
Public networks?

(
This paper examines some of the issues raised as telecommunication networks
mature and enter the decade of the 80's - a peiiod which will produce dramatic
change as viewed by the user.

II. Some Historical Perspectives

The evolution of modern telecommunications services began with special purpose
networks. These networks were designed to perform a single function in a '
controlled environment. An early example of such a network was the American
A
Airlines reservations system .(SABRE) which operated in the early 1960's.
s .pificant step toward generalization began with the adventof the'comuter
tile-sharing networks of the mid 1960's; some initial examples were MIT's
project MAC, General Elebtric's timesharing network, Tymshire's TXMNET, and
Computer Sciences Corporation's INFONET. These networks provided the end user
with flexibilityin terminal type and computer Application.
The trend toward increased flexibility and greater sophistication continued in
the late 1960's and early 1970's with the introduction of the Advanced
Reserach Projects Agency Network (ARPANET). ARPANET (1) extended the
geberalization of networks to in&lude heterogeneous host computers and (2)

12b
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pioneered a network architecture which used the concepts of information
packets,(i.e. packet switching).
From these beginnings, the latter part of the 70's produced a plethora of
private networks which exploited technology and provided users with a
multitude of alternatives to reliable, cost-efflptive Communication.
'W
While this revolution in telecommunications capablity was being manifest, the
world's telecommunications carriers appeared to be more pre-occupied with the
expansion and improvement of classical services sufh as switched voice grade
circuits, Telex, and leased, dedicated circuits. 'Innovation in data services
was conspicuously absent in.the 1960'send early 1970's.

.

However, in the mid 100's, plans 'from the carriers began to ewer e for new
public sZrvices which would address the needs being demanded by users. Plans
for networks such as Transpac, EPSS, NordicOaeapac, and VENUS were
discussed, for example, at the biennial International Conferences on Computer
Communications in Stockholm (1974), Toronto (1976), and Kyoto (1978).1,2,3,
Some of these_ networks have now progtessed from design to operation. Perhaps
the most notable are the 'Canadian Datapac and the French Transpac networks;
Datapac began operatidn in 1976 and TranspaC\tn 1979.
.

In the 'United Statesilthe 1970's saw the emergence of the so-called value added

networks (VAN'S). These networks used transmission facitilies provided by
common carriers , such as AT&T, with technologically advanced hardware and
ese
software to piovide a generalized class of data services. Examples of
75
networks are Telenet, which began operation as a, recognized carrier in
and Tymnet which began operation as a Les.egnized carrier in 1977.

;

AT&T has responded to these developments by its announced plans for the
Advanced Communications Service (ACS) network. If and when implemented, ACS
would provide a very flexible, broad range of data transmission services.
However, ACS faces severe regulatory difficulties in addition to the large
technical problems posed by such an 'all-encompassing" network.
Also worthy of mention are two other major U.S. Networks which have been
First, SBS (SatelliteBusiness Systems) - a hie., capacity data
proposed.
network being developed jointly by IBM, Comsat and Aetna and second, XTEN, a
specialiied network being developed.by Xerox.
With this background and brief historical perspective, let us focus attention
on the issues which will play a major role in the future development of
private and public networks. The succeeding three sections will address cost,
policy, and technical Issue's as they pertain to.the evolution of data
networks.
J
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Cost Considerations

III.

The vast majority of private networks w ich have been and are being
implemented have, as their justificati n for existence, one or both of two
factors - unavailiability of the desi ed service and/or high cost of common
carrier services. For the purpose o illustrating the relative cost'
considerations, let us assume that t e desired services are available from the
common carriers as well as through d velopment and implementation of a private
network.
I

The issue, then, is one of cost. The user Wishes to minimize his cost of data
communication services and the carrier wishes to maximize revenues from these,
services.
In the case of the carrier, the desire for a high rate of return oh
data. services is compounded by the fact that theselucrative services are
needed to subsidize less cost effective communication services such as
providing voicettelephones to sparcely populated areas.

A simple example will help illustrate thi potentially large,magnitude of the
difference between user costs of public and private-network services in the
U.S. and internationally.
J

Suppose XYZ company has a computer located in Dillas, Texas and has numerous
key-hoard type terminals in two office buildings - one in New York, and the
other in Hong Kong. These terminals need to have on-line access to the'
computer center. The following parameters are assumed:

Number oUterminals per location:
Average connect time:
Terminal speed:

30

1 hour/terminal/day
30 characters/secbnd

One possible neiork.solution is illus rated in Figure 1. The concentrators
are assumed-to be purchased At a price of $3,000 bath; net monthly cost is
$133 assuming 5 year. life and 12% cost of money.

Since the terminals are co- located with the concentrator, they are
"hard-wired" into the concentrator and hence, do nOt use the switched, network.
(Ifs the terminals use the.switched network to access the concentrator, the
analysts is essentially the some 'With the 'addition of low 'speed modems and
.local toll chargei, if Any.)

Total base monthly cost crap New York is then computed as follows:,

r

2
2

DDS circuit (NY/Dallas)
$917
563
DSUs
Concentrators
133
(Depreciation and Interest)
'Total $1,613
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per month
per month
per month
per month

4.3U

HONG KONG

NEW YORK

I 111 1

I

Concentrator

F
DSU

Leased Circuits

E)SU

Modem,
1

Concentrator.

Concentrator

Host Computer

DALLAS

Example - Network Configuration
Figure 1

If common'cariier services were to be used, each terminal would dial the
Dallis center from New York. (This is less expensive than individual leased
lines.) Total monthly cost is computed as follows: ,
''30 terminals x 1,hour/ day x 21 days/month x $24/hour ..,$15,120

o the user for a private network
is about one-tenth the cost of available com n carrier services from AT&T.
(For the purpose of.simplicity and illustration such factois as maintenance,
In actual prsctice, they must
...Spares, personnel, etc. have been omitted..
obviously be considered.)
In this highly-siliaplified example, the Cost

A third approach would be to useTelenet; the monthly cost using Telenet for
this example would be aboilt $2,800.

n.

The above disparity in costs is equally apparedt for international
applications. When, in.thia example, New York is replaced with Rohg Kong, the
resulting costs ; to the user Are:
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Monthly cost for private network
Monthly cost for direct dial access

.$ 17,424
129,654

Hence, the costs to the user for the private network is,aboui one-eighth of
the commom carrier cost:

To partially address this disparity, the international record'carriersof the
U.S. (RCA, ITT, WUI), in conjunction with several of-the world's PTT
addministrations, have instituted a new data service utilizing padket,
'4
switching techniques. In the above example, the total monthly cost from Hong,
Kong using these services would be about $15,000 per month.
Costs to the user for this example are summarized fit Table 1.

NeW York/Dallas
Private Network
$ 1,610
Direct Dial
15,100
,Packet Network
2,800

Hong Kong/
4 Ratio to
Dallas
Private NetwOrk
$ 17,400
1
7.5:1
130,000.
3:1
51,000

Ratio to
Private Network
1
.

.

,"

.

:1

1.7:1

,0
.
.

4

Monthly Costs for New York and Hong Kong txhimples
Table"!

From these simplified examples, the economic motivation for private
enterprises and innovation is clear. Recall, also, that for purposes of-this
discussion it was assumed that the sefvites were identical; historically, this
hos not been the case.
A second observation from the above is that recently implethented services from
the public networks are'beginning to "close the gap" between the ;ZOnomics of
private networks and those of publicly available facilities.
. .
Ola
IV.
Some Policy Issues

Policies set forth by governments have an effect on the direction of
telecommunications evolution which is probably greater than the more
technically oriented aspects of networks. This section of the paper presents
a brief summary of some of the policy. issues which are. influencing the
direction of telecommunications development.
sk.

As showlwin Figure 2, there are three major policy ireis which affect
telecommunications on an' international scale.
TheseArealtwof
economics/informatics,, data protedtion, and telecommunications
.
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represent distinct issues which, when taket?as a composite, are.having
profound influence on telecommunichtions networks.

DATA'PROTECTION
POLICY

ECONOMICS/
INFORMATICS
POLICY

TELECOMMUNICATIONS
POLICY

Policy Issue Areas - Figure 2
ti

Each of these areas is disissed below.
'pre ented in reference 4.

A more complete discussion was

Economics/Informatics
Under current condiiions,.the countries of the world may loosely be divided
into a dichotomy with,rekpect to each other. Countries such as the United
As such, these countries
States represent informatics independent countries.
tend to import (via telecommunications networks, for example) large amounts of'raw data for processing and storage. The informatics dependents, on the
contrary, tend to import a rather limited amount of technical information and
media products.
The exact converse exists forpthe informatics dependent countries. They
import relatively little raw data(again, via telecommunications networks) for
processing but are heavily reliant upon the informatics independents for
technical information and media products. This dichotomy leads to what has
been termed the "imbalance problem".
Prom the perspective of the informatics dependeLts, this imbalance is
perceived to have some, or all of the following adverse effects:

.
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'1

o
o
.o

o
o

Reed growth'rate of
Loss of control over
Technical domination
Technical dependency

the data processing 'industry and profession
data processing facilities
by other countries
on other countries

Introduction of inappropriate technology.

When t ken in composite, the concern by such countries is that of reduced
nation 1 sovereignty.
It iA, therefore, in response to these' considerations that many governments
are exercising great control over the flow of information'and over the.
telec
unication networks whichfacilitte this flow.
0

Data Protection
The se and major policy,ilsue affecting the development of telecommunication
networ s is that of data protection. In the recent past, we have witnessed a
greatl increased awareness on the part of both private and government
Several European nations passed
.sector of data protection (data security).
privac protection laws in the 1970's; most of them within the last two years.
4 The Co ncil of Europe is nearing completion on the draft of a treaty which
would e binding upon its members. The OECD.is drafting,data protection
guidelines which member nations would be expected to follow.
Why all of this sudden; activity? What are the ramifications .in regard to
network development?
telecolrmmunication

The central, dominant issue is the basic rights of the individual. While
other ! motives sometimes becomewescribed to data protection legislation, these
nener lly fall into either ecomnomic/informatics policies or telecommunication
polic es as was depicted in Figure 2.

A

vent of automated recordkeeping systems, capable of, providing
The
insta taneous access to billions of characters of information, coupled with
world wide access via telecommunications, has quickly focused attention on the
new p tentials for the abuse of basic human rights. Some of the concerns. of
such systems are:
1

Proliferation
Vulnerability
Misuse
/Accuracy

o
o

Completeness
Control
Transmittal

1C=39

4

134

The net resql has been manifest in data protection laws having beenifassed in
Luxemboutg, Norway, ieden,
Austria, Canada, Denmark, France,'Germany
The
spope
of
these
laws.varies,
fhrther
prikiling some elements
and the U.S.
of confusion and uncertainty. ..
N1140.10'

The general effect of the data prohction issue on telecommunications will
moat likely be to retard the development and proliferation of networks especially those which cross international boundaries.
For some additional information on the privacy and security issues, the.
interested reader if referred'to references 5 and 6.
Telecogmunications.policy,

The third policy issue area which was depicted in Figure 2 was that of
telecommunications policy. In the vast majority of the countries of the
world, the provision of telecomiunicaitons is the responsibility of a.
governmental agency - generally called Posts, Telephone, and Telegraph or PTT.
The prime-function of these administrations (the PTTs) is to provide the full
range of communication services which are deemed necessary to support the
national interests of theft particular country. Secondarily, and closely
behind thii prime goal,is the requirement to generate income. In general,
sidized by the more lucrative telecommunication
the postal sevices must be
services.
Therefore, the world's PTTs will take a very dim .view of any private network
which, by virtue of its existence, could reduce total PTT income. In the
early 1970's, the Phs readily suppped telecommunication facilities to
corporations implementing private networks. The revenue generated by these
facilities was perceived by the PTT as beneficial. As these networks grew in
capability, the concerns of the PTTs increased. In lieu of providing
e
increased revenue, these networks, due to their highly efficient use of the
available frequency spectrum of leased line facilities, were considered to be
a threat to PTT revenue. This circuastance, couplad with the economic
considerations discussed in section III, provides some clear insights into
likely telecommunication policies.
.

The early 80's will see the introduction of numerous public data networks.'
Their use will be greatly encouraged by the respective telecommunications
'
administrations. This "encouragement* will be manifest in the for& orone or
more of the' 'following:
..(1)

(2)
(3)
(4)

Higher leased line tariffs
.
Denial of appplicitions for new, private circuits
IleVocations of existing facilities.
Nationalistid pressures

2

.
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V. 'Technological Considerations

,

.

.

There exists
xists a wide variety of available information describ
the
technological 'advances made in'telecOthiunications'over the 144,decade and
predicting improvements and innovations-over the forthcoming decade.
While a
comprehensive review of technologis beyond the scope of thiai, paper, a few of
themajortechnological factors which will exert influence on network
development are outlined below:
.

°

(1)' Sathlites - While communication satellites may be considered a,
technology of the 60's, innovative applications have been rather
limited. The future will see a much more'diverse use of satellites .
im a broad range of applications.
The use of higher traptmisslow
frequencies will facilitate smaller antennas which, in' turn, makes
the often discussed concept of the roof top antenna a closer reality.
«

.

1,Irdware - Paced by 117ge scale integration (LSI); the cost of

(2)

telecommunications hardware'devices is decreasing. While the
technology may be approaching the point of diminishing returns, it is
clear that the cost of, hardware, relative to the remainder of the
system, is continuing to_decrease.
)

4

(3 Software - The early pidneers in network deVAlopment were foiced to
develop their own network software at considerable expense.' Now,,,

.some highly sophisticated networPsoftware is available from hardware
vendors such a IBM (SNA), Digital (DECNET), and paten (CO.- The
availability of this softiPare proVides the network designer with a
valuable-base from which to begin. The use of such "standard"
software.can help reduce reran software costs.
.41

(4)

Fiber Optics
Oneof the major problems of telecommunication
networks is the provi.sion of the transmission path from major'
telephOne company nodes to the extremities of the network - the
so-called "local loop" problem. Recent experimental work has
demonstrated that fiber optics could sig5Aficantly reduce coat
increase londwidth and provide a higher quality transmission path.

(5)

Digital Transmission -*The vast majority of the world's installed
telephone plant uses analog Transmission techniques. For most.future
installations, digital transmission facilities are being installed.
The principal advantages for data networks are a higher grade of
'service (i.e. lower probability of bit error) And lower cost (ie.
modems are not required and transmission costs are lower).

(6)

Communication Standards -.Over the last decade, telecommunication
deVices and networks, progressed more rapidly than standardization
efforts.' As a consequence, one findsa multitude of incOmpatible
networks in operation today., Rece tly, much progress has been made
in reaching agreements on standar s on an 1,nternational scale.
/erhaps the most notable is the C TT recommendatipn X.25 for
hosttnetwork interfaces.

1

v
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All of the above technological, developments and to encourage network
development on a' scale much broader than ever before. Networks are becoming
easier to design and implement and thiit capabilities are becoming more
diverseand more powerful.

VI. Conclusions
)Attempting to reduce the multitude of complexities of international
telecommunications to a few brief' conclusions is difficult., at best; and,
perhaRs: overly presumptious. However, from-the above brief discussion, some
likely directions may be stated.

1.

The decade of the 80's will be a period of major change, bordering on,
revolution and upheaval, as the world's telecommunication
administrations introduce public data networks.:
/

2.

The use and expansion of priVate telecommunication networks will
receive increased scrutiny from telecommunication administrations.
some countries, applications for new services will be denied.

3.

0

4.

4

In
i)

.

While the public networks will play a more domihant role, they will
not be able to accommodate, from a C-ti'Pnical perspective, all of Ale,
types of interfaces currgitly being demanded. This problem Will be a
significant factor ingreatly prolonging the role of the private
network.

Demand for services is likely to increase at a rate higher than can be 4
accommodated by new public networks. This too, will tend to assure.
the private networkpof d major dole.
.

5.

Standardization and inter6nnection.of various national public
networks remains an unresolved issue. This, toorwill tend to prolong
the role of the private network.

6.

Tatiffs for services such as flatrate, leased circuits are likely to
increase substantially in order to encourage the use of public data
services.

7.

A major question is that Otaidterconnection of public add private
networks..
The most likely trend will be to permitsome limited
interconnection for cases in whichhe PTT's see this as a net
positive increase in overall publit network use.

,

4

.

.10

Regardless of the precise outcome; the decade of the 80's will provide
fascinating challenges for telecOmmunications planners and designers. It will
be an era in which the roleof technoltgy becomes progressively more
,subservient to policy and economics.
r.
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A MODEL OF MOBILE TO TELEVISION INTERFERENCE
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Abstract

.

WO

One of the major probIemscreated by,the allocation of new frequencies

o high capacity land mobile systems, is that of their. interference impacts,
o UHF television receivers. This paper proposed!a nqw interference 'model
and provides an insight, into the interference analysis. The results presented indicate that the extent of interference to television ants caused
by mobile stations is negligible. 4

1NIRODUCTION
The development of high capacity cellular systems for land, mobile communications is currently proceeding in vrious countries. In both the U.S.
and Japan technical and market trials were, conducted in 1978 and it is ex_pected that the demand for such a.service will allow its rapid expansion to
Major metropolitan areas in the nearjuture.
'

.

In the U.S. the upper portiod of the UHF-TV band (806-890MHz) has' been
reallocated on a natiqn-wide primary basis to the high capacity land mobile
service.
In Canada thq Department-of Communications in a recent policy (1)
announcement recommended that the same band bvised to provide for the growth
of mobile services. It iatexpe`gted that high tapacitycellular systems will

-

be'available in Toronto or,Montreai'W-082.
.

,

One of .the problems created-by'suc4 frequency allocations As that, o f
.interference: .In effeceit has been argued that the density of mobile
telephones, will be such,that they. will interfere with consumer electronic
equipment and in particular with UHF television sets. Several studies (2);
(3)..of-M.T.*, that is interference to tellVision sets from mane transceivers have been conducted in the past. Whether mathematical or experimental; these studies attempt to predict a radius of potential interferenCe
.around a hypothetical TV.receiver. ,A recent study .(4) suegagts.that this

.

.

,

*We suggest:the introduction of a standard notationJor interference, where
the first symbol is the interference source and the second symbol the interfered,object. {ence the notations M.T. is interpreted as a mobile inter%fering with a't levision set.
1
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interference radius is of the order of 1`06 ft and the conclusion has been
drawn that it is not wise to assign TV channels 58 through 61 for use in an
area also served by a high capacity mobile system.

.

In 4this paper a mathematical model based on the work of Chan4rasekhar
(5) is suggested to.computi the probability of interference and the. mean
interference duration. The model is general enough to warrant its application to'various interference problems. These include the interference from
mobile transceivers to UHF TV receivers as well-as the interference from CB
transceivers to consumer electronic equipment.

INTERFERENCE AEL

Ak

Our objective is to determine how varimis parameters affect the probability that k randomly selected TV, receiver will suffer ff.= interference
caused by mobile transceivers in an area served by a high capacity cellular
system.
The model is based on the assumpt n that several mobile transceivers
are geographically spattered over a g3lven interference area (Fig. 1):' The
radius of this civauIag-area, denoted by R., corresponds to the disifnce
beyondwhich a mobile transceiver will nOticause interference to the TV
receiver located in the center of the area.' If the geographlial densityof
mobile stations is denoted by D, the average number ofi mobiles in a circular
area, A, of radius R. will be given by
t
r

n
.

AD

= 1TR 2D

wi,now assume that the number of mobile stations within this area is Poisson
distributed with mean tl.
Hence the probability of finding n mobiles in this
area will be given by:
*

.

;

l) - - .

r

*

n -n

.

01 PU

n

_

(2)

n:

.

/

enotes the probability that.a mobile'leaves the area A within a
,
n mobiles,wge present in A at the beginning of this time
time T, giv
interval, the probability P,"1/ that i mobiles will leave the area in time
..
T is given by:
,
4,

P

(n)

P

.

n.

i

1

i

a 11-a)

n-i

"i! ,(n-i).
.

1D-2

140

(3)

'

The probability P that i mobiles leave the area A, regardless of the
value of n,'is then gi0en by:
40

P(n) P (n)

P
i

(4)

i

n= 1.

Replacing in (4) the appropriate expressions of P(n) and P
the following Poisson distribution with mean

(

P

)

we obtain

(Wie-fia

Pi

(5)

i!

Assuming stationarity, we conclude that Pi is also the probability for i
mobiles entering the area A in time T.

Having obtained an expression for P we now determine the various traniitiou'probabilities corresponding to a change of system state. If at time t
there are n- mobiles in.an area A, at time e+T the probabilities that for k > 0
.there are 114.k or n-k mobiles present, are given respectively by:
,

P[n:tpvtk:t41)

i0

(n)

P

......

Pi.k

i

(6)

and
.

.

y

P[n:t;n-kr)

(1)

= iEk Pi(n)

4k

For mathematical rnvenience we how introduce the variables x =
Then we can rewrite squitions (3) and (5) as fcillows:

itk.

W

(n)

(x) =

(1-a)x (a)

)0(n-x):

n-x

(8)

afid

P =

A.

..

(Hoe e-11(I
(9)

Y!

State 8ehav4,10.4

,

It is cleai from (8) and (9) that the expected value of the Andant. variables x and y is given.byr
(101

31.= 11(1-0)

4,
1D-3 .
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1.

-0
K.

g.. na

(11)

r

ndependent'
Defining now the new random variable m as the sum of
random variables x and y, its expected value will be givgn by:
0040.

= 11(10..

M a

(12)

In order to describe the time behaviour of the stateof the system
we let:
(13)

(11-n)a = do

and

a = a dt

(14)

o

Where a is the probability for entering or.departing from the interferehce
o
area per unit of time.
Thus we obtain:
dn
dt

(15).

(f -n)a

with the solution:n(t) = L + (no-i)e-aot

(16)

Equation (16) describes how a state no at time t = 0 will on the average
"decay" to state 11 when t goes to *infinity,.
B.

'Mean LLie and Rdattence time!
YAMS.

.The interference model introduced in section 2 winnow be used to
determine the mean life of a state and the average state recurrence time,
where the state of the system is simply given by the number of mobile stations
within area A at time t.

The state transit mprobabilitles given by equations (6)-and V) can be
expressed in terms of Laguerre Palynomialg, L , and their derivatives. It
can be shown'thaethe followingeiFission foP the transition probability
from state n at time t to state n at time t+.7-is obtainid:
lin:t4n:t+T] = e

ria2

, n

(1-ai

Ln (- 1271)

k,

Ao-

*14
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r

we can replace equation (17) by

Using equation (14) arid making T =
the following approximation:
Pin: t; n: Wit

(18)

1--finnAt-na0411t

.

The robability that, having started in state n'tt time t the system -*
remains n staie,n-over the next k-4 occasions, At unfts-ofi--e apart and .
exits fr m state n at the kth occasion will be given by:
On { (k-1)411T1.

Pk-1(n,n) [1-P(n,n)]

(19)

wherefor notational convenience we have denoted the probability given by
equation (18), by P(n,n).
The probability. density function
(19) as follows:

n

(t) is obtained by rewriting equation

V
(k -1)ln P(n,n)

At

On [ (k-1)At3r.: an(fi+n) e
.

,

or

nn(n+n) e-(k -1)a0(11+n)At

On C (

Taking the limit At-00, (k-.1)Alt-t we obtain:

-On(t) = (n41)%

-(n+H) ao t

(20)
4

The expected value of t, that is the mean life Tn of state n is therefore:

'in

ton(t) dt.

:

(21)
4

0

or
flo

T

V

n

1
(n+ii)n

o

-(22).
4

A
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Similarly we can find the mathematical expectation of the time required
for the first return to state n. The mean recurrence time to state n,
denoted by On is given by

7 Tn

n

(03

C 1-P

o

(23)

P(n)

Replacing-P(n) by the appropriate expression given by equation (2) we'
find:

n
0

1: T

n
.

e -I

t

n.
n -

n

-Ft
n e

-

.

(24)

11
The "availability" ofstate n, that is the fraction of time spent in
state n will be given by*:

!

A -

0

n

n -K
(R e

)

/ n'

(25)

-n
(1-n e n /n.
,

n

Since we are interested in the interference-free state, (n=0) we can
conclude that an arbitrary TV receiver will be interference-free for a fraction of time A given by:
o
1

A6 =

e

C.

(26)

n-1

Inteqekence PxobabtUty

A probably more meaningful measure of the availabilitysof state n is
given by:
4

T

n

n

=

e
n!

(27)
401-

which is dimply the probability P(n) that n.stations are present when their
average number is H.

*It sholild be realized that Anas given by equation (25) is not normalized,

E Al.
n

n=o

ID-6

Hence the probability of occurrence of,an interference -free state (n-40)

'.

is:

P(o) =

ik

e-F1

(28)

Therefore it, can bt concluded that the probability ofAnterference is
'given by:
P(nZ1) = 1-e

(29)

Up to this point oqr model assumed that the mobile stations were
continuously transmitting. However, it is 'Mown that the mobile traffic
characteristics are bursty, in'the sense that their peak to average load is
extremely high. If we denote by p the average traffic load per mobile'
station, the probability of no interference when there'are n stations in the
interference area is given by:
P

NI

J

(n) = P(n) (1-P)n

o

(30)

Summing over all possible values °en we obtain:
P

!

NI 7 ns 0

(n) (1-On

a

-up
P

NI

( 31)

e

Equation (31) above, plotted in Fig. 14 gives then the probability of
no interference when there are on the average i mobile stations in the interference area and when each station contributes to the traffic load.by an
amount p.
RESULTS
A

Theinterference model suggested in the previous sections allowed us.to
derive expressions.for.the mean life time, the recurrence time and the probability of interference. We will, now discuss byway of an example the typical
numerical results given by the model. Several authors indicate that a typical
interference area is about 0.1 mi2 and that an average mobile density of 10
mobiles per mi2 is characteristic of a mature cellular system. .We then
conclude that H, the average number of mobiles within an interference area, is
of the order of 1. Lacking any experimental results we suggest that az the
probability for entering or leaving the interference area, per unit
of time is directly proportional to the average mobile speed,,V, and inversely
proportional to ,the radius, R4, of the interference area. Hence, if we
assume that the constant of ptoportionality is one, we-obtain:
Rr

1/a
o

(32).

v
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Assuming an average vehicle speed,of 10 mi/h and a radius Ri corresponding
to an interferench area of 0.1'mi2 we conclude,that 1/a is equal to 64.23 s.
o

Substituting the values, of 161 and' 1/a =
0
and (23) we obtain:

_ 64.23
n

4.23 s. in equations (22)

s

,n+1 -

and
4

64.23
0 s ----n
n+1

(en! -1)

s

'

.

The probability of no interference computed from equation (31) is:
_p
_le

.

It is interesting to note'that for t4ica values of p between 0.01 and
erlangs/mobile the probability of no i erference var* between 99%
and 98%.

0.02

COUCtUSION

One type of interference hai beeh examined namely the interference
caused by mobile stations-in high capacitycellular systems to UHF televisiom receivers. Amodel was presented thatis useful
determining
various interference plated measures such as the mea
i e time and the
mean recurrence time of the system statA:
.

*

ra-

It had-been shown that for the expect& !while-densities and traffi
loads the probability of interference is f r all: practical purposes negl
gible.
It is therefore suggested that
chamnead.58 through 61 could
ce
inly be assigned for use in an area which lealia served by a cellular-1
obile telephone system.
.
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ABSTRACT

004
A major,concern in regulatory and policy analysis of the U.S. international telecommunications industry is that of biased investment decisions
:
by the carriers with respect to facilities.. This paper invegtitates the
potential for U.S. carriers to develop inefficient investment decisions
with respect to submarine cable aad satellite communications facilities.
It includes consideration of the Averch-JOnson theorem within the context
of the degree of regulation which prevails in the U.S.
.
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Introduction

A major ,concern in regulatory and policy analysis of the
U.S. international telecommunications industry is the existence
of biased .facilities investment decisions by the communications
carriers. This paper investigates the potential for U.S.
Parrigrs' inefficient investment decisions related to satellite
and dubmarine cable facilities. It includes, consideration of
the carriers' economic incentives within the rate base
regulation standard tlf the U.S. and the-effects of such
regulation on the decision-making process.
..*Se.b.s/equent to a brief summary of rate base regulatory
methodology and the Averch-Johnson thedrem regarding
inefficient investment decisions, an analysis of cable versus
satellite decision-making is presented. This is further
related to the issue of cross-subsidies as a measure of rate
'base expansion and other incentives w 'dh may impact the
decision-making process. Within this f ameworkl it is
concluded that available evidence does n t support the
contentions tillpt biased investment decisions are prevlent.

B.

'

2

Rate Base Regulation

-The standard methodology for rate base regulation involves
setting the firm's total treyi nue requirement equal to the sum
of all operating cos tis. and
pital costs.
In its simplest
fort, when the approfriate rate ba
is capit41 investment,
this may berepresented.sykbolicall -s follows:
14.

'

RR = 0 + T + CV -d) r
where:

Ikevenue requirements;

RR =

O =

Operating costs (wages, salaries,
*maintenance/ depreciation, advertising,
etc.);

Federal, state and local taxes;

*T =

O

1$

V =
d =
r

z:

Gioss vO.de of plant;
.

Accumulated depreciation:,

'

Allowed rate di return.
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This revenue requirement deter ine1 the overall revenue and
rate leqe1 for the firm. 4Afte the rate level is determined, a
partidulqr rate structure must also:be determined. Rate
structure refers to the relationships between the tariffs for
the various classes of service and, where appropriate, to the'
relationships between the tariffs for particalar routs or
geographic regions.
ka,

I

.

41.

It ts clear that several variations of the "fate base
methodology" are available through variationsin definitions of
the particular parameters.
It should also be clear that' the
basic "rate base methodology" may be applied at different
levels' of a firm's operations. For example, revenue
requirements may be determined for an entire.firm, for a
particular class of service", for a particular region, for a
particular route, or for some combination of these categories.
Thus, the expression "rate. base methodology" in itself
encompasses a wide variety of approaches.

,In the strictest senseoactiverrate base regulation'
generally does not take place in the United States overseas
telecommunications industrykand specifically has taken place
only once since the 1958 "Bellwether" decision applicable to
public message telegraph serviced/ This one instance is,
however, limited to COMSAT services. Thus, any problems
"inherent" with rate base regulation cannot exist in this
industry exceptto the extent that the threat of active rate
base regulation can alter behavioral patterns'in a manner
similar'to actual rate. base regulation.
However, industry
observers generally. perceive five specific "problems" inherent
in the'rate base methodology of regulation as applied to United
States international telecommgnications;
(a)

Biased (inefficient) investment dec

ons;

(b)

AdMinistrat1ve effort and regulatory

ag;

(c)

Lack. of adequate. incentives to intro uce
cost-reducing technological changes;
1.

(4)

Inherent technical :and definitional problems;

(e)

Lack of adequate incentives for cost reductiOn.

This paper examines only the firot of these problems from
several points of view and conclbdeS that the expectation of
biased or inefficient investment dedisions is generally not
warranted.
LoGid and extensive treatments of rate base methodologies
of, regulation are available from a number of sources, most
Particularly Bonbtigh (1961) and Kahn (1970) , andithe reader.
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is referred to these if interested in a complete examination.
The comments here are confined specifically to international
telecommunicaXions.
#

-C. -Averch-Johnson Theorem

C

It was pointed out by Averch and Johnson (1962) and Wellisz,
(1961) that regulated monopoly firms which are allowed to earn
,a -fate of return in excess of their (marginal) cost of capital
may have incentives to make -inefficient investment decisions.
The specific result is a tendency for rate'base expansion that
'produces a capital/labor ratio that is too great for the output
'selected.
An implication is that the regulated monopolist may
have an incentive to expand at.n loss into what were previously
competitive markets.

In the case where losses are incurredIn competitive
markets, such losses can be recouped in the firm't residual
monopoly market where demand is relatively. inelastic. The
theoretical implisations-otthis effect (known either as the
A-J or the A-J-W effect) have been developed over the years by
a number of authors2/ and in.more recent times, some
empirical work has been performed.2/ This empirical work
provides, tor the most part, limited although not unambiguous
confirmation that su9h an effect exists.
D.

Cable Versus Satellite

The commonly cited manifestation of this effect as applied
to 'United States overseas telecommunications service is the
carriers' expressed preference for transmission using cable
facilities instead of transmission using satellite' facilities.
The simplest:A-J hypbthesis concerning relative yse of cable
and satellAcNoircylts is that the carriers have, an incentive
to use a total cble, citcuit/satellite circuit mix that is "too
great" for the;,-autput they select.
The gZInternational Record Carriers and the American
Teleptiode and Telegraph Company (liTsrl) directly own the cable
facjaities but only lease. long -haul satellite circuits from ,The
CogiimunicationsSatellite Corporation (COMSAT).1/ Ownership
of these cable ticilities'qs split among the several carriers
in propOrtionto relative use. Thus, the fear is that without
"artificial! FCC imposed restrictions concerning the relative
use of submarind cable circuits versus satellite circuits, the
carriers would have little or'no incentive to use Satellite
-circuits.
The use of satellite circuits does not affect the
rate base on which they are "allowed" to earn'profits; i.e.,

whereas investment in cable facilities is included in the rate
base td' calculate return, satellite-lease charges are
ft
consideeed.an,exPenset
0-15

-,-
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It does seem clear from reference to carrier and.COMSAT
filed comments in several FCC proceedings and the related
Commission decisioniethat the desired carrier cable circuit/
satellite circuit mix is greater than that which currently
exists. / Indeed, it is no doubt one of the purposes of
Commission decisions requiring 50/50 market splits,
"proportional ails", and "reasonable parity" to restrict the
relative use of cable circuits (encourage the reldtive use of
-satellite circuits).

and installed.-

This stated carrier preference for cable usage, though,
cannot be taken unambiguously as evidence supporting the
existence of the A-J effect. The relative costs to the
carriers of cable versus satellite' transmission must also be
examined'. The appropriate costs for the carriers are those of
building a submarine cable (or obtaining IRU"s in such a cable)
versus those for leasing 'satellite circuits' from COMSAT. If it
were true that these cable construction costs were less than
satellite leaSe costs, the stated carrier preference for cable
circuits would be independent of the existence of an A-.
effect. Indeed, the carriers have claimed in the past that
this ie just the case. For example, prior to the time that the
'FCC rejected the sr TAT -6 cable that was favored by the
carriers(30 FCC 2d 571), COMSAT offered to the.U. S. carriers
a bulk service of 800 circuits at $14,000 per circuit per year
for a twenty-five (25)-year period.§./ The SF cable- would
have'had a capacity of around 800 circuits, and the COMSAT
was conditioned, upon a TAT-6 rejeCtton. COMSAT claiied
that the $14,000 per year lease'payment would be less than the
$16,000per circuit per year revenue requirements associated
with the SF cable. AT&T's response to this offer, however,
pointed out that the $14,000 tariff rate offered by COMSAT was
substastiapy in excess of the expected incremental cost of SF
(TAT:-6) cilcuits.2/ The $16,000 per circuit gigure
referenced by COMSAT 'was an average revenue requirement for all
-transatlantic cables assuming 'that the SF'cable was constructed

.

ansion..

V

'

'

.The issue would be more complex were the satellite lease
costs to the carriers less than the stated incremental Costs,...
for cable circuits. Assume for analytical purposes, that the
two separqte types of transmission are perfect substitutes for
each other.% The ordinaryprofit-maximizing mongpolist has an
,
e least-cost (tO the chrrier) type of
incentive to utiliz
circuit.
ence of rate-ofrreturg regulation alters
T
this' in entive, when, as is currently' the case, only one foim of
transmission circuit is *included in the rate base. The
carrier's decision-making process then involves a tradeoff
-"un.er which the net benefits of\lower cost tsatellite) circuits,
ld.have to be weighed against the net benefits of rate base

to

to.

ti
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Unfortunately, .the issue is even more 'complex due to the
uncertainty in the regulatory process as currently practiced.
The existence of A-J type effects depends uppn the exiAtence of
aotive'regulatory constraints.
They do not 'exist when
regulation is inactive and is expected to iemailig'inactive. A
dynamIc analysis is necessary w c 'codsi rskhe,firm's
financial position over time a rthe-effect of extended
supra- normal profits.upon regu atork activ'ty:

In summary, although the A- effect as ap plied to Unit ed
'States overseas telecommuriicat' ns implies that the.carriers.
will select'a cable circuit/sa llite circuit mix that is
greater than optimal, uncertainties concerning future COMSAT
prices and the dyhAmics of the regulatory process preclude
drawing conclusions concerning the existence of such an effect
from available evidence.
E.

Cross-Subsidies

The topic is no easier if one attempts to analyze, the
industry for international crosersubsidizations that areAused
as a method of rate base expansion. In this regard, FCC Docket
19947 was instituted by the. Commission'partially due to Teats
that such cress- subsidization did exist inthe provision of

leased channel service.V
The problems are both empirical and.conceptual in--nature.
.Atthe empirical level it is (or wpuld be) difficult to
establish the,existence (or non-existence) of such
.dross - subsidies.- In the first oase, the carriers do not by service category or by geographic
separately report
Geographic breakdowns
area.
reakdowne in addition to service category
breakdowns would be necessary in or4pr to test for the
existence of cross-subsidization between services in that the
degree of competition among-the carriers differs by geographic
area.
the second case the results from any,disaggregated
profit calculatlons that were performed, either by the
'Commission or by the carriers, would not beLndependent of a
number of essentially arbitrary, assumptions concerningcosting
principles and cost allocations.
The results would therefore
be of questionable value..
.

-

At the conceptual level, the fact that inter-service
cross-subsidization requires a residual monopoly market in
which demand is relatively inplabtic musf.a1so be.a4dressed.
Such an issue appears-moot with respect to',Ehe current'overseas
;1' offerings of AT&T. -AT&T's overseas offerings are essentially
all monopoly services and therefore there is. :competitive
'
market to cross-subsidize. This would, not be the case were
*AT&T to expdnd into the leased channel; alternate voice data
(AVD) market (now restricted to-the IRCs only) and might not 136
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the case were AT&T to offer overseas switched voice grade data
service. With the /RC's, the fear is that the leased channel
offerings are being subsidized by residual message telegraph 4
and'telex services. The relative size of these latter' two
offeyings, 70% of total /RC operating revenues in 1978, makes
such'an argument plausible.!/
.

..

The potential problem is with the structural conditions.
that are assumed for these-residual markets.
If it is assur*d
that the carriers operate essentially unconstrained by
financial regulation, then.it follows that they have no
incentive ,to cross-subsidize separate services. They will
beha0e
unconstrained profit maximizers.
If it is assumed
petition exists in the provision of service in
that some
these "resi al" markets, their the ability to cross-subisidize
is unlikely to be present. In practice, the conditions for
such cross-subsidizations are most likely partially met.
The
carriers are probably,constrained financially by at least the
threat of active profit .regulation, and they probably operate
in the, esidual markets under what is best described as a ,'
.

sf

cartel.

4

yr

F., 'Quality of ServiCe

As a final comment concerning input biases caused,by rate
base regulation, one should no
what may be

A tendehcy for public utility companies to adhere to
excessively high standards of reliability and
uninterruptibaity of tervice, with correspondingly
high and costly specifications for the equipment they
employ.11/
Unfortunately, it would be difficult 'to substantiate
empirically such a Charge due to an inability to state with
precision what the standar8s of "reliability" and
"uninterrUptibility" 4oul4)be in the absence of rate base
regulation. Nevertheless, it should be noted that a
determination of the level of service quality to be achieved
involves an economic analysis of the'tradeoffs involved between
service quality and costs. Higher quality levels are more
costly and the '"optimal" level of quality is not necessarily
the maximum that' can tie obtained.

These seemingly "obvious" considerations are pointed out
only btcause a reading of filed carrier comments at the FCC, a
reading of certain FCC decisions., and' discussions with
government officials indicate -that, perhaps such considerations
"diversity",
It a pears ihat
are not so "obvious".
"redundancy", and "balance" 'n transmission facilities,
interpreted, by some in terms of a ratio between cable and
,

/E-

r
1.1)-18
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satellite circuits, are all.lalled for by certain individuals
and' groups, independent of the appropriate cost
considerations. The suspicion is that the selection of an
excessive level of service quality may be dictatedby
considerations.

.

.

G.

Conclqpion

One of the inherent problems of rata base regulation,
biased or- inefficient investment decisions, has been examined
and found to be generally unlikely. .Aliailable evidence does
not appear to support the contentions that such 'biased
decisions are prevalent in the U. S. international
telecommunications industry due to the lack of acti.ve rate base
regulation and the concomitant economic incentives.
However,
certain factors considered independently of cost may'provide
the, basis for some degree of inefficiency.
41
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FOOTNOTES

1/FCC Docket 20778, the "International Audit" of all
U. S. overseas carrie
,
is presently.in process. )

2/ See Biu
and Klevorick (1970); Takayama (1969);
Bailey and Coleman (1971);,Bailey and Malone (1970); and
Pressman and Carol (1971).
-,

2/See Span (1974); and Coureville (1974).
A/The International Record Carriers, ITT World
Communications, RCA Global Communications, Western Union
International and TRT Communications, maintain ownership in
terms of Indefeasible Rights of Use. COMSAT is the U.S. entity
designated to participate in the INTELSAT satellite
tions system.
commun.

-

5,./See, for example: ITT Cablei and` Radio, Inc. Puert Rico, et al., 11 FCC 2d 781 (1968); AT&T, et al., 18 FCC
2d'392 (1969); Communications Satellite Corporation, et al,, 29
FCC 2d 252 (1971), and 32 FCC 2d,103.(1971); ITT Communications, nc. - Virgin Islands, et al., 31 FCC 2d 235 (1971);
American)Telephone and Telegraph Company, 32 FCC 2d 637 (971);
and American Telephone and Telegraph Company, et al., 13 FCC 2d
(1968),.

-A/See COMSAT Memo Rei BulkRate 1973 in FCC Docket
18875.

.

2/8eesAT&T Letter Re: COMSAT Memos in FCC Docket
18875.

8 /The "Leased Channel" Inquiry was initiated in
1974; see'45 FCC 2(1756.

2/Total operating revenue in 1978 for ITT, WUI, RCA
TRT
amounted
to $452.9M. Message telegraph service and
a
telex service accounted for $52.5M and $266.3M respectively.
Id

12/Kahn (1970), II, 53.
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SPECTRUM MANAGEMENT:
YESTERDAY, TODAY, TOMORROW

.

LCOL J.J. Talbott, USAF
CINCPAC, Camp Smith, HI,

1.
INTRODUCTION TO SPECTRUM MANAGEMENT.-- All nations of the world are
dependent upon the use of the radio spectrum to carry out national policies
directed toward the achievement of national goals.
Use of fhe spectrum
is vital to the security and welfare of a nation and to the conduct of
foreign affairs. Such use exerts in countless ways, a powerful influence
upon our everyday activities, annually contributing significantly to the
national growth, security.and.aconomy.

The radio spectrum is a limited natural resource which isaccessible
to all nations. It is imperative that the nations of the world develop and
administer the use of this resource wisely thereby contributing to the maintenance of a free society and stimulation of the healthy social and economic
growth of the worlds nations. This will in turn ensure continUedspectrui
availability to serve future requirements in the best interest of the nations
of the world.
O

2.

A.

THE NATURE OF THE RADIO SPECTRUM

WHAT IS IT? The radio frequency spectrum in non-technical terms; is a
valuable, highly contested natural resource, the medium upon which'all communi,cations-electronics (wireless) equipments are dependent for the transmission
and recelp.5 of their energy.
.

Like certain other resources == air and water.-- it is susceptible t
oversubscription, as well as pollutiori, and is dependent upon enlightened use
and management for effective use.

Its finite nature is stressed. The growth, through the application
of technology, of the useable portion of the spectrum for transmission of
information has been far exceeded by the increase in the uses of and demands
placed upon it.
If a simple analogy will be tolerated, this stream upon which
the world users float their daily messages it growing by a trickle, while
volume of messages increases at a gusher rate. Thus, management and,regulation of this increasingly overused resource is mandatory if all of our
messages are to get through.
HOW VITAL? How important and necessary are these'many "messages "? In
this increasingly technical global village, to borrow a phrase, we have become
dependent upon the spectrum for world-wide communications -- the transmission
of voice,"data'and the printed word.'. It is absolutely.. essential to the
safety of air and'sea travel, the operation's and command and control of the
defense structure, and space exploration programs, including manned and
unmanned-space travel, satellites, and even astronomy.
Publid safety,
educationakand entertainment broadcasting, business and industry, and, the
privaee citizen are users of this resources imericans depend upon the
frequency spectrum for everything froM the Washington-Moscow "HOT LINE"

1.60
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Both the man
to delivery'of clean diapers and hot pizzas to their homes.
in the White House and the man opening his automatic garage door are using
the same spectrum. Were this resource to be rendered unusable tomorrow, the
impact, to quality of life and upon organized society as we know it, would
be felt by everyone, with effects varying fromAataclysmic chaos to minor
irritation.

\

HOW MANAGED? Becau te of the nature of the spectrum and the intense
competition for its use; it is regulated both nationally and internationally.
Our analogous "stream" knows no geographic of political boundaries. How
then is this resource management effected?
--International regulation&stems from the activities of the Inter ational
World Administrative
Union (ITU)
Radio Conferences, etc.; there-being 149 member nations in the ITU.

WHAT'S REQUIRED? Inevitably, maney is needed. To ensure that the
resOonsibilities desciibed here are suitably discharged.
Technical expertiie,
in terms of sufficient and qualified personnel,'is vital to the successful
conduct of the spectrum management function. More qualified people must be
Dedicated computer facilities to serve the
encouraged do enter the field.
analysis, planning, and frequency assignment function are required. A
stronger effort by agencies involved in side effects research effort is
needed.
4.

THE NEED It is vital to every Government and public interest that the
spectrum not'be taken for granted as we all once did with air and water'
resources. Currently the industrial nations are movinerapidly ahead in
communications-electronic technology and applications* which has resulted in
increased national awareness of sovereign spectrum-assbciated rights. The
challenge in spectrum management is enormous; its need unquestioned. We have
been able to meet the challenge thus far, but the next decade will be critical.
The assets, people; and the necessary tools needed must be forthcoming. It is
hoped that an awareness of the situation will be the first step toward'
assuring that such assets are prlided.
3.

THE SPECTRUM

1

BEING CHALENQED TO DO MORE

By its nature the radio speptrum, albeit unseen, is a finite resource
but is still ready to take on a greater load within its physical capabilities -- and herein lies the problem.
- -enhanced defense readiness

As weaponry becomes mOre'sophisticated and devastating, the need
grows for more powerful warning and detection devices, for more
sophisticated and itfeetive countersystems, and for more sophisticated
and reliable communication systems.
- -more effecttve law enforcement
.

A most important,tool for more effectivk law enforcement is the
expanded use ornew telecommunication technology in integrating
all'elements of police power and effecting a revolution in re-
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.action time onthe par

of every individual' police officer.

- -broader coverage ore ucatio4f1 tools and cultural axperience
New techniques in the 1.15.4s of all telecommunication, not just the

use of the radio spectrum, can deliver improved educational tools
to schools and hoMei. They also can provide the moans to offer a
wide varrity of choices to educational authorities.
--increased pro

.4

tifttyof men and machines

The use o
ments4

chtioh techniques, e.g. remote control of equip n of the .flow of dater
, and telemetering, can
vity while
roving safe y and easing burdens on

increasepro
power

--improved mobile' communications of all types

yerson-to-person; on land, at sea, in the air, or in space.
safety in travel on land

.

.

ch year people spend more ime and travel farther on the
highways. Thbor,,Fobility add 1(-to_ the strength of a Nation, but
also resultann epng§ ted 'streets and highways and a constantly
increasing accident gate. Communication techniques offer promise
not only_ke. control the flow of traffic but also to reduce fts
voliime My-making it possible for the public'to accomplish more
C-thortugh communications from their'homes and offices withoitt the
.
need to travel.
\,
.
--greater safety in air travel

-

'

f
As more of our citizens fly the airways each year in larger aircraft, the radiocommunication requirements multiply.
Maintenance
of air safety has become increasingly a more difficult problem-. Air
colfition avoidance and many other new safety systems will require
mor4 use of the spectrum as they are developed and placed into
ope ational use.
N.

- -deep gibing of the mysteries of 'space
..

nication techniques that contributed to the spectacularly
ssful,moonexpldration will be challenged to do more as the
S
rojecp and other outer space pro4cts develop. Such projects
ifpeotrom to be,kvailable on a wort wide basis.
'requi
Co
suc

'
.

..

.

.

S

--development of the oceah resources
,
k

ExRloration of the ocehms n search of new sources of food and
other riches k own to.exis t rein has been stimulated through
new interests n'oceahOgra hy. Such exploration and resource

V
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development must have the aid of communications-electronics and
the spectrum.
4.

THE SPECTRUM HAS CONSTRAINTS

'Mere are some special constraints that make the task of meting these
dedinds uniquely challenging.
--the radio spectrum (the summation of frequencies used for communications- electronics purposes) is not limitless.

From a scientists's point of view, the electromagnetic spectrum extends over a wide range of frequencies -- from-a few tenths of a
cycle'per second up through those associated with the /mysterious
cosmic rays far beyond the range of visible light and beyond one
million million million (1018) kilohertz.
An appreciation of the
great -siztof the electromagnetic spectrum may be had by comparing
the associiEnd wavelengths with familiai objects.
On the low
frequency end it extends from wavelengths equal to the diameter of
the largest star' -- .about four times the distance from the Earth to
the Sun -- to wavelengths' shorter than the diameter of an electron.
Such a range of size is almost beyond comprehension.
.
.

To the engineer, the radio spectrum is-that part of the eledromagnetic spectrum below three thousand million 3 x 109)KHZ. Of this ranger,
we have allocated and are using (about one and one-third percent, with N"
some experimentation as high as 10,percent, plus lasers in the
. vicinity of visible light. The upper 90 percent of the radio spectrum
is severely hampered,in its practical use by absorption of radio
energy
water vapor in the atmosphere.
Some dream that lasers may open up much higher frequencies, into
the visible spectrum,.to provide vast communication capabilities.
For practical purposes," however, present knowledge indicates that
laser systems may be economical over a few high density traffic
'routes only. Even then, serious atmospheric limitations will confine their use to very short distances, or to specifically built
4 pipes, or to space.
--the spectrum is not elastic

I

:

.

.

The frequencies used to represent channels of communication are not
just numbers which may be divided into smaller numbers without limit.
We must remember that, just as two motor vehicles cannot occupy the
same space at the,sake time without disastrous interference ;-- commonly
ident -- two radib signals of the same frequency and
called an
amplitude etn
c
of occupy the same geographical space at the same
time.
Each radio operation requires a finite part of the spectrum -a channel or traffic lane -- intime or space; otherwise there is
.
interference.
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--the spettrUm is

flexible

a

Certain tasks can be performed only by.using certain frequenciatot
All parts of the spectrum cannot bejsubstituted, for all other parts
for every. use because of propagatiOn, atmospheric and bandwidth
charaCieristics.
.

THE ECONOMIC IMP CT OF THE RAQI0 SPECTRUM

Use f theradio'spettrum benefits the .Nation's economic lie* as well
as its so ial lite, directly and indirectly, tangibly and intangibly.
It
benefits the national economy through increased productivity of man and
machine which is reflected in higher wages, lower.priees, more business,
greater opportunity for capital investment with increased job opportunities, andularger-editributions to the Gross National Product.
It supports
many activities which otherwise might be too costly to carry on. A
measure of this contribution is available in:
--Increased productivity:
.

It has been estimated that three vehicles equipped with two-way
/radios can do the work of four without radios; and *that with a
i
radio system of 100 units, a savings of over $200,000 an be
realized over the life of the vehicles.
Also, police officials have estimated that without radio it might
be necessary to double the number of patrol cars
elimination of
A single one-man gatrol car will, save about $50,000 a year.
.

An additional measure of the spectrum's contribytiori to the economy can be
found throughveconomic analysis -- by measurinfrthe Nation's investment
in communication-electronic equipments and annual salts or revenues fot
equipment, operations and services directly dependent ppon the availability
of the spectrum.'
°
--Capital Irivestment in Use of the Spectrum:
The United States is a large user of communications - electronics
in all aspects of its national life, both Government and nonGoVernment. Statistics demonstrating this are illustrated in the
following s ides. .The significant point is that-these huge inventories of ommunication-electronic devices are dependent upon.
acc ess to the spectrum for their operation.
'--The Incentive totR*search and Development':

The great growth in the use of the spectrum and the benefits afforded.
have led to demands for more and more uses to.meet the changing needs`'
of our society. TRese demands have generated pressures to 4ncrease
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spectrum productivity and to bring 'into Cultivation the higher.parts

r of the spectrum. Relief for these pressures lies in research and
development diredted toward:
-

,

--increasing the efficiency of use of the spectrum to give
greater productivity per megaheptz of spectrum and less interferenceto other uses from harionic or other` spurious radiations
by improving communication-electro9ic equipments up to at least
the state-of=the=art;
t.,

--increasing our knowledge of the propagation characteristics
of the spectrum, particularly above 10GHz'and on conditions obtaining for verj,short periods of time;

--developing.and'applvingnew modeeof radiocommunication such
as communication satellites and lasers;'

"

--developing and_employing economical modes of communication which
do not require use of the spectrum, such as wide-band cabl9a and
waveguides',-capable of transmittinwthousandsOf voice channels
with a quality' and cost of service adequate to encourage their use
instead of micnOwave.and satellite services, thereby saving the
spectrum for those needs which cannot be met by wire or cable; and,
--equipping our frequency managers with the tools needed to get
the greatest return from the use of the fpectrum in the national 'interest.

THE FREQUENCY MANAGEMENT PROBLEM

6.

Finally; there is themajor task of frequency management itself -- the
task of so managing the use of the radio spectrum as to ensure achievement
of national objectives; the thskbf managincehe useoof
resource of great
impOrtance,.size and complexity, with the demand exceed
the supply in

some importaWinstances.
/

*4

.

There are sAA essentia]or key elements for effTent management:
1.: Adequate facts and data base;
2.

Velure analyses of radio services;

3.

Continuing tnforma4ion ag to telecommunication rseai..cli in
progress;

.4C
°

4.

Engineering capability to keep interference to a minimum and
the greatest return from the use of the spectrum;

5. ,Development of standards and policies; and
e

.

6.

Adequate measurements of us .
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The extenr'to'which these key elements are deficient is a problem.
-

.

,

-

Adectutite Facts and Data Basso, Adequate facts and the capability to
store, retrieve, manipastiO0'%nd analyze those facts quickly tor
produce managemefit statistics in time to be oftvalue to decisionmaking are essential to efficient and effective frequency management.
.

Urgently needed are:

I

.

.

More information on the nature, essentiality and magnitude of requirements. For example,
1,

.

--why-is telecommAnication needed, is it needed to carry out.a,mission
assigned*by the'President, the Congress orothers;
--is the requirement valid, has a decision been taken at a sufficiently
high policy level that other means of communication are not s4isfactory, and radio-communitation must be use1, taking into'account the
value of the spectrum for other purposes which may be excluded;
- -is the amount of spectrum requeste t e minimum needed for the
task, considering modern equipment design, modern methods, systems
analyses, minimum power and bandwidth, directive antennas, etc.;

--what is the relative priority of the need;
I

--is there redundancy'or duplication included within the requirement
or with. other authorizations;
--what is the, interface with the spectrum, will, there be an impact
from spurious emissions?

'Today, each potential user decides, in the light of missions, 'policies,
'rules, mi*ulations, frequency allocations, availability of frequencies,
desires and funds, whether, what, and how much radiocommunication is
needed-to perform akask.- Too rarely are adequate cost-effectiveness
analyses and adequate justification given, either in specific applications
or in allocation proceedings.

The problem is easy to state;it is very difficult to solve.
But it
must be Solved if we are to have effective frequency management and get
'the'most-benefit from use of the spectrum. The collection and analyses
of information basic to an estlEate of need is time-hconsuming and expensive;
considerable skill may be required. Experience has taught us that it is
very difficult to look into the future, beyond about.5 years, with sufficient
accuracy to be of much value. Given answers to the questions posed, the
task of analyzing the facts and-taking decisions on nearly one million
applications'a year is enormous.'
v

Additional technical parameters iueh as characteristics of antennas, antenna
orientation, terrain features, equipment characteristics, and actual hours
of use for existing and planned operations.

111,-28
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The'problem heie.isone of money and manpower. TheUnited States has
.outstanding aithorizations for between seven and ten million transmitters.,
It would be an enormous task to collect, assemble, intrqduce into.the
data base, and keep up to gate the quantity of technical data needehift;
To carry out the task will impose a heavy,burden on both industry and Govern
ment. Nevertheless, it has to be.done if we are to get maximum benefit
from the use of'the spectrum.' A start has'been made in this direction.
' ilk

.

.

f
.

,

f

°

,

More propagation measerements, including the effect of off-path scatter
and weather, in the frequency band 4 to 40 Gliz, to yield the facts necessary
to the establishment of criteria for the.sharing of frequencies by space and
terrestrial systems,'Including domestic satellite commu cation.botb
above and below 10.011x.

low
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Engineering_capability to keep int fe
e to a minimum and get the
greatest return from the use of the
ectrum 7- In the early days of radio
the supply 9f the spectrum channels was sufficient, er increasing demands
could be met by splitting channels
iovingup into unused spectrum. Today,

however, iniatased demands andAntin ,use of yesteryear's methods threaten
saturation in certain parts of the spectpm in the larger urban areas., There
is, flow, no easy, solution; channelk,havelqwen split about ps far has
economically feasible; and, with today'ytethn ogy,. higher ,parts of the
spectrum cannot be'used suceesafully'£or /needs
kiss land mobile radio.
Nevertheless, there are solutions;
tra0eegie ilt
_lOcatiowol frequencies

inl

to categories of: services (block elloCatikes,444.4diced in favor of
greater flexibility of use based on localregional-coordintion and
-

-

.

:'

engineering; or, better yet, the earlier metitiefied common user "approach,
.with equal opportunity of ac5p#s for 'all qualifiedAters,
ca be used:
-.z,
w'r

1;.

-

.

Pending acceptance of the'Common user concept and more soOhistica
'equipment, there is need to explore further The Advvitaie of.local/r giona/
.cOordination'and'engineering of channels, supported' -by e central ADP \
facility in placeof.
e outipoded intriiervlbe allodation method. Thi
'step could make immedi ely fve4fbigtoaptirqved tvo-way users in the
larger urban areas, enough channelsctO take_ care of2essential.needS-for
severpl years.
Such in ADP center Should-be eq4-pliea-lth.adequate data
'

N

and

engineering models and be able to hiindluicklyand atturately,themany
lrekluests and recommendations by thefArea-4ieilpendy*Ordinators,
.

.

,
.

.

The problem is to: a) win acceptance for-the tondeVtand p t into operation;
,b) establip the local/regional frequency coordinatori wi
adequate data
and communication aqiZss to the central ADP; and c) gett e, funds to"make

/

it possible.

f
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7.

DEVELOPMENT" OF 'STANDARDS AND POLICISS

There is need for ore rigorous control of spurious effects of bOth
transmitters and real:ers. which serve only topollute the spectrum. For
example; certain radar's have.strong hdthonics which tall whin the
microwave-satellite frequency bands and.devicessuch'es radio door control
receivers have interfered with aviation.

9
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There is need for-standards Lo govern the response of receivers to unwanted
adjacent channel signals from properly operating systems. Far example,
insufficient selectivity in TV receivers preyentsthe use of other frequencies
adjacent to the TV channels in areas where such TV channels are used.
8.

ADEQUATE MEASUREMENT USE

No business can long survive without some measure of its output,
quality control of its product and ability to perform cost-effectiveness
analysis. Nevertheless, spectrum managers are often placed 'in 'the position
of fulfilling their responsibilities under such handicaps. Such.handicaps
can be removed by providing.a spectrum measuring/monitoring capability. Such
a capability is ideally based on.a system that is computer controlled and
apable of measuring frequencies between 50kHz and MHz: Ttie.U.g. Governmenthas developed such a system"that, upon copmand'froM the computer, will
tune to a. desired frequency, make the pertinent measurement,, analyze the data,
display it, and record it on magnetic tape.
9.

FUTURE USE TREND

Projectigns of future uses of the spectrum can be Dittle more than
reflections of the past, on the assumption that conditions will continue to
.
change as seen in the following slides:
A
"
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AN OVERVIEW OP,TRANSEORDER DATA FLOW ISSUES,
Rein Turn
California State Universitx
Northridge, CA
,

Abstract
A

Included in de scope of the term !'transborder data flows" Is the transmission
over-computer-communications systems of automated data to be-processed and 4t0red in foreign data processing systems. A number of issues; including privacy
protection and data sectirity, thiterise in various transborder data flow (TDP)
situations are discussed in this paper, including the potential effects on TDE/
of national Privacy protection laws and pending international agreements: Sets.
of associated technical requirements are examined.

*

IgTRODUCTION

In the last decade there has been a dramatic increase in the growth of.
operated computer- communications systems. In essentially a con-,
Einuo s operation, at electroik speeds, data are transmitted from terminals.to
computer systems in a networkriequested processing is,performed, and results
are returned.ln other cases, data arelhaintained on -lie it remotely accessible.
.files ii the network. Such networks are operat'ed by'vendors of remote computing
services'and/or information services, industry associations, And private corpo.
rations (especially'Sf the so-called multinational corporations). Racampl.es are
Telenet and Tynnet'in the UnitedStates, Datapac in Canada, Transpac.in France,
RTED in,Spain, and the NTT packet network in Japan.
.
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International remote computing services are provided,by'General,Elehric
Information Service's Mark III system, Tymsharei and Lockheed's DIALOG information servicesto name a fpw. Community-operated systems include SITA and '
AIRINC (airlines reservation6 networks in Europe and in the U.S.., respectivtly),
SWIFT (international interbanklunds transfer system),, European Informatics Network (EIN), MONET,' and ARPANET.TrIvate,networks are, operated by IBM. HewlettPackard, andnumercus other large'Asiness firms, mahUfaituring companies, and
banks in the United,Statesaid inother highly incistrialized countries. The
data csmmunicated in these,systems is largely related to business activities
of the parties involved or of the subscribers, but also-includes personal inforiaeulCon,inslividuals.
-.
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The increasing,worldwide use of computer-communications and remote computr
ing services haarcreated an increasing demand for them, and an associated international "trade". Competition has arisenietween domestic vendors In a country
'and,internatidma2,vendors. Other issues traditionally associated with,trade
hive also surfaced -- oriff structures, charges, government regulation, preferential treatment of ,domestic vendormiover fAsign vendors, taxes and duties
.

,
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on data processed abroad, and regulation of private networks. Additional regu-.
lation is being proposed on the basis of data content, such as'personaf data on
individuals, and other types of data that maybe considered sensitive.
To date, transborder data flows in international computer - communication
systems have proceeded relatively:freely among the-industrial countries of the
world, subject only4to economic and4technical considerstions,.but the flows have
not been balanced. Most of the intirnationar data proceising services are offered from very few, tighly industrializedicountries (Such as the United'hates).
Multinatiodal corporationalllikvise, tend tb_be headquartered in only a few
countrialr_As a conseqdence', data are fltevink to,these countries for procesiing
and storage, or for decision making purposes, from countries that subscribe to
remote data processing, services or contain subsidiaries of multinational corporations. Thus, organizations in the public and the private sectors in many "computer poor" countries depend heavily on computer systems located in or operated
from abroad. leis not surprising, therefore, that a nmpber of concerns over
this situation'have smerged,in'eountries frbm where transborder data flows.originate (1-4):

o The possible erosion of the sovereignty of a country when large
amounts of data about its economy, resources, citizens or government operations are transmitted abroad.. Increased vulnerability
to disruption of access to these data and the lack odontibl over
them can put a count
in a position of significant dependency on
other countries. %.,'

1

o The possible erosion of privacy protection available to individuals
in tiwir.home countries when personal data about them are transmit-,
ted to countries where priVacy protection laws are weaker or wairely ilbseeit. The possibility of foreign "data havens" arises.
.

o The increased complexity and technical difficulties in, assuring
data security and maintaining accountability in networks that span
.several countries, employ different types of transmission technologies, are operated by different organiz ions, andrare subjeft simultaneously to several sets of differ
Jaws and regulations.

o Potentiallyadverse.effects on the development or continued existence oT domestic data processing expertise and industry in those
,countries that utilize foreign dart processing services oh a large
scale.

'

.

These'concerns and the'possibility,that restrictive measures may be taken
by data exporting countries to alleviate them, are also alarming vendors of re -(
mote computi g and information services,, multinational corporations, and those
engaged in in rnational trade. They fear that free data flows
1
constrained by nations- laws (i.e., "the so-called "noTtafiff batriers" ar 'ked to
limit communications); international business, commerce and info ation exchanges will be discouraged; and. protectionist policAs will be Instituted regarding international computer-communication systems and services.
e
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Two of the concerns listed above -- privacy .protection and data security,
are .currently in the international' focus. This paper examines the issues involved, and the associated techniCal considerations. Further discussion of the
r)
other issues can be found in recent.literature (5-8).

PRIVACY PROTECTION ISSUES
A

is

11)

Since the early 1970s, privacy protection laws and reations have been
enacted in several industrialized countries to control the collection, ise, disseminat'on, and transmission abroad of personal data about individuals (in the
most recently enacted'laws
in Norway, Denmark, Austria and'Luxembourg, also
included in the scope of coverage are "legal ersons":'
corporations and associations). Focus is on personal data that ate
intained inzautomated data processing (ADP} systems for reasons that includ the following:

.4116

,Ir

o Automation of personal information record-keeping systems is on
the increase,.as is their use in making decisions about indiv4duals.

o ADP systems and data bases ate. subject to misuse, and they are
vulnerable to various threats on a scale that is significantly
greater tan in manually,maintained record - keeping systems.

o Experience has shown that much of the pers. 1 da 'collected into
record-keeping systems are of questionable rele nce and of low
quality for the uses tt be made.of them. Automat on of.such systems
increases-the potential for unfair decisions.

A recent public,opinion poll in the United States (9) shows that these concerns
are increasing . yor'example, over 64 of thk respondents felt that.Aeitomared
record,- keeping systems pdse a threat to. personal privacy, and over 5Q% were

concerned about the uses of personal information by thegovernmen; and the
1.
.f
private bUsiness.
Responding to such concern
the United States, Canada, and several Europ
the
can countries (Sweden, Federal. Reioblic o£ Germany, Franceillorway, Dennaik,
Austria, and Luisenboure'have enacted laws to provide privacy protection (10,11).
That is, to grant individuals a set of rights regarding the coflection, storage,.
processing, use, and dissemination of personal data abodt them: by record-keeping organizations, and to place certain associated requirements on these organizations.
''

Due to differeing perceptions of the problem, and differing political and
'legal sysiemS and traditions, the national privacy protection laws tend to exhibit considefable variations in: (a) the scope of applicability and coverage
government, the private sector,'or both), (b) data subjects that are
coveAd (e:g., individuals, legal persons, or both), (c) systems that are cogokrea (automated, manual, both), (d) privacy rights granted to data subjects,
(e)
requirements placed op "record -keepers,'(f) types of enforcement
'ties and mechanisms, (g) systems ofrpenalties for non-compliance, and (h) transborder data flow.restrittions. Figute 1 summarizes the laws and their features*:
. .-
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Figure 1

Features of National Privacy Laws
Data subjects

Scope

Country

Enforcement

United States

Federal government
Some state govrn.
Parts of private
sector (credit,
education, bank')

Citizens
Aliens admitted for permanent residence

Self-enforcment

Federal Republic
of Germany

Both government and
ptrtvate sector

All residents

Data Protection
Commissioner

Sweden

Both sectors

All residents

Data Insi)ection
Board

France

Both sectors

All residents

pltional Commission
on Informatics and
Liberties

Norway

Both sectors

All residents
and associations

Data ?urveillance
Service

Denmark

Both sectors

All residents,
legal..persons

Data Surveillance
Authority

residents,
legal persons

Data Protection
Commission.

Austria

Both sectors

Luxenbourg

Both sectors'

All residents,
legal persons

Existing government authorities

Neral government

Citizens
Aliens admitted
permanently

Privacy Commitsioner

1(

, -Canada

;Some provinces
Some parts of
private sector.

!
F
.

.

'

The priV(apy rights granted to data subjects (individuals) by the existing
privacy protection laws tend -to be quite similar, since they.are based on a set
of prinapies that evolved internationally from a Code of Fair Information Practices coneived in the United States (12
until of Europe resolutions (13,14),
findings of the U.S. Privacy Protection 4. ission X15), and studies in other
countres. Briefly., individuals are afforded the following rights: (a) to know
what persooal'data record-keeping systems exist_in the country, (b) to learn
what data about themselves these contain, (c) to inspaetthese data and request
corrections'or amendments, (d) to have some control over uses of persojial data
about them 'beyond the psis originallyatated, and (p) to have available"ways to
e?cercise these rights and seek redress for damages. The ge ral requirements on
record - keepers are that they adopt.a policy o
enness older their record-eepsing practices and uses of personal information;
at the establish facilities
and pro&edurea to permit'dsta subjects to exercisr rights; ind.that they
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implement data management policies and pxacticeS to fissure that data confiderstiality is provided, data quality is maintained, and precautions are taken to
provide data security and .prevent their misuse.

Privacy protectIon'becomes a matter of concern in transbordet.data flows
because of the differences in privacy protection laws (as outlined in Figure 1)
which may pake the privacy laws of some countries appear weaker thad those of
other countries. The latter may then restrict transmission of personal data
to'the former countries on grounds that privacy of its citizens is being threatened. For example, the European Approach to privacy protection has been to
create "omnibus" laws which apply broadly to all record-keeping organizations
in the government and the private sector. In contrast, the United States has
adopted a "sectoral" approach, targeting privacy and fair information practices
at specific pat'ts of the governmental structure and the private sector (e.g.,
the federal government, state-governments, health care, consumer credit, education etc.). Because th
atter process is relatively slow, and since gaps in
privacy protection still
t, privacy protectionwin the United States is not
yet complete and may appe
weaker than in European countries that have enacted
privacy laws. This observation may then be used as rationale for applying restrictions on personal data trinsmissions.to:the United States.
,Thisprospect has led to strong protestations by U.S. 'data processing en- terprises and corporations. They maintain that TDF restrictions are not necessary for protecting privacy, but are meant to serve an ulterior objective to
reduce the U.S. competition in the European data processing markets '(lA).

The potential legal obstacles and conflicts in privacy protection require
ments in the TDF context have prompted international bodies to study the problem and develop solutions. Thus,the Council of Europe has developed a draft
international convention to establish a minimum get of privacy protection principles (17),.and the Oiganization of Economic Co-Operation and Developments (OECD)
has drafted a set of guidelines for privacy protection (18). The United States
has participated in the latter activity. Both draft documents acknowledge the
need for continued-free flow of information between countries and avoidance of
non-tariff barriefs, but they also permit countries tb adopt measures that in'crease the level of privacy protection.
Implementation of. privacy protection requiremedts in transbo
data flow
situations involves a number of procedural and technical me
aises
additional problems. For example, the language differences
inspectioneites, identification requirements, maintenance of data quali
and ac
nal data bout indicountatality for compliance..It seems clear that when per
viduals ark transmittedabroad,,the individuals should no suffer inconveniences
in exercising their privacy rights. which are exceeding those normal in their
home countries. An organization in the home country hat sends personal data
abroad should be responsible and accountable for complying with home country
priVacylprOtectionfrequireients, and serving as an interface between the individuals involved air' ttle data procqssing organizations abroad. The latter
should-be responsibleforma,intaining data confidentiality and security, and
preventing any misuses of the data in their custody: This responsibility could
be established by privacy protection lawi in the host county or by contracts.

it
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Since the United States at present is not providing legally enforceable
privacy protection with the same scope as European countries, organizations in
U.S. are susceptible to possible restrictions on incoming data flows. They may
need to demonstrate to privacy protection authorities abroad thft they have a
committmentoto privacy protection. Voluntary compliance with.princiAes of the
OECD guidelines may offer one approach. This has been urged by several U.S. industry and business groups as well, such as the'U.S. Chamber of Cdmmerce and
the Business Roundtable (these have urged enterprises t voluntarily adopt privacy protection principles for employee records, in particular). Voluntary compliance is an alternatiye that could be fmplemen -d quickly by each enterprise
ific privacy protection needs
individually, and in ways that adapt to the
and requirement;' that msy,arise in TDF sit tions.

so'

c

DATA SECURITY
Implementation of privacy protection requirements specified by law or adopted voluntarily involvei establishing procedures for,permitting data subjefts to
exercise their privacy rights, and procedural or technical means fov maintaining
data quality, confidentiality and security. Indudipthese are important for good
management control in any system. in each there ax*' available considerable technical capabilities, but there also exist certain state of the art shortcomings.
Furthermore, any problems that may.arisculth data qualitutonfidentiality, or
security in implementing national-level privacy protection laws are likely to be
more severe in transborder data Slow situations.
0

,

The need for data.security safeguards depends, in addition to requirements
stated in applicable privacy protection laws, also on the specifics'of the computer and communications systems involved, such. as the sensitivity,Nvolume and
frequeiy of use of the stored data; the size *rid diversity of the user population; and the structure and operating environment of the dstem. For'example,
security threats are likely to be. ore serious in systems that permit simultaneous access to many users at remote terminals on resource-sharing basis, that
process unre.I.ated tasks concurrently with sensitive data, and that permit users
,
from other organizations to share the system resources concurrently with the
record-keeping organizations processing.
Sr

After a decade of concern and research, there are now::1111ble a number
of techniques for implementing physical security, access controls in computer
software, and communications security (19-21). For example:
o Except for interialional standards, physical security is well
in handor protecting computer installations against natural
disasters, prevanting unauthorized access to the premises, providing safee data storage off-line, and setting up back-up faoi
4

Jitiest

'

'

o Software aOurity techniques have made considerable advances and,
while software security cannot be guaranteed completely, secure
software systems with limited capabilities are evolving (e.g.,
use of the'security kernel" approach).
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o Techniques for providing unforgeable,identificarion and authentication have also made considerable progress; the `deve3Oprant of
digital signatures is especially relevant in the context of, data
security in transborder data flows.,
o New developmentin cryptography, such as' the Data Encryption Standard (DES) and public-key cryptosystems (22,23) are making coal-,
municaifons security_easier and less costly to achieve.
The'ude of-encryption is an important element in praViding data security #
in international computes- communications systems. However, there exist a number
of non-technical factors that.may complicate the achievement of effective security
in these systems using encryption or other techniques:
o While international standards for technical aspects of data communication are being developed (e.g., by the International Telecommunications Union in Geneva), no standards have been deVeloped
for communications security.
o Existing international agreements, such at the International Tele;
communications Convention of Malaga-Torregolinos, recognize the
rights of all countries to regulate their telecommunication's, and
to monitor allcommunica0ons crossing theii.borders. Thus, the
use of, encryption depends on whether the-governments involved insist on access to the keys, or prohibit the use df encryption en.

tirely.

o Internationally, thereis no uniformity in legal prohibitions of
interception or
version by private parties of data transmitted
In telecommunicat n systems.
.

o There is a wide var

.

Lion in the technical charActeristics

and quality of .the t ecommunication systems in various countries
and, correspondingly,
ere are wide variations in their security

vulnerabilities:

A recent survey ofsecurityfeatures in European'computer-communication
systems (24) concluded that, based on a sample of 23 systems, there, is a growing
concern over the adequacy.of data security in these systems. The typical security features implemented include private circuit access, automatic.terminalidentification, use."of passwords'(inc)uding multiple passwords), manual access
control (operators acting as intermediaries)'; and very-limitgd use of encryption.

In general, from the point of view of 2mpleminiing securityrrelated requirements of privacy protection laws, there Ire a number of security state of
the art shortcomings that must be kept in mind when fOnmlating.requirementsfor privacy protection or for effecting management control (25):

o Absolute securWis not achievable in contemporary, automated,
multiuser, resource-sharing computer systems or networks, since
',divis not technically feasible to prove the correctness of the
operating system design or implementation, nor can hardware:13e.
guaranteed to be free of design flaws.'

Or
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o Physical security cannot be guaranteed against sophisticated
penetration or overpowering attadksvi.
ollersonne). trustworthiness cannot pe predicted reliably,.nor assured"or maintained.
kV'

o Currently proposed encryptio techniques appear. to provide high
levels of protection, but it is not clear that ther.cao. resist
massive computer-aided trial-error or anaiyttoal attacks. .

.

;,

t'

0 The "confinement'proftee, Leakage of sensitive data from a protected-system using some externally observable system variable

440

(e.g., ;he execution tleeof a program) as a carrier VI) be rilbdulatedby the data to be leaked, has not been solved adequately (26).
,

.

>

To date, no privacy piotection law or TDF requirement has specified that
absolute security must be provided, bat
requirements are stated:Vaguely,
they may be interpreted to imply a neeefor more security than can he:provided
in practice. As a result, organizations may e4end resources in unnecessary' and,
unproductive pursuit of high levels of security, while the data subjects are,
led to believe that data about them are provided with morg protection than is
the actual case Even reasonable securityemay be difficult to achieve in large
systems because:
-

.

:

.

.

.

.

o Risk analysis methodology and techniques have not yet evolved to
levels where they cane used as totally adequate guidelin
(27).
Lacking are authoritative quantitative metrics for effect
e ess
assessment.
Os

.

.

.

)

o Complexity of large software systems defies s-analysis fortesign
weaknesses or implementation errors; exhaustive identification of
vulnerabilities is very difficult if not totally infeasible:
,

Alt
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o Threat detection and monitoring techniques are inadequate for
discovering and preventing in real time covert, penetration attacks..
N! In statistical data bases from where persOnal data are released -.°
only in aggregate form, it is still possible to 'Compromise the
data (i.e., associate released data with identifiable iddIviduare
by using sophfsticated.query strategies (28).
.
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Finally, a system of security
ecurity saieguards is effective only when it is designed correctly and centinuda to operate correctly. In international compufer7-communication.systems this implies standards, ability to.audit and monitor the'
overall system's operation, access to equipmentfhat may be located in several.
countries, and cooperation from all parties involved. Whilehe necessary pro-cedures can beestablished idthin some c'bntractual agreement,.certain aspects
of enforcing, compliance limy require effective international agreements and
support.
.
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questions in 'providing privacy protection nationally and
AlOsit, transhomder data flow situations arise in the areas of accounting require"'tents regarding uses and disclosures of personal.di ,'maintlinance of dat4qualiry, and auditing of compliance. These have been 0 cussed Elsewhere in iite,rnturi.(25,29) along with examination
assOciated oats (30,31),,
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cova DING REMARKS
o

In reases in transbo4er data flows have raised a variety of issues that
include concerns oter possible erosion of national security and sovereignty,
loss of data processing and cqmmunications markets, and threats to individual
krivacy when personal data are transmitted abroad. The privacy protection And
security issues, in particlilat, are in the current focus of national legislative
efforts and international harmonization activities. Concerns are also increasing
in less developed.countries over possible "data colonialism, Under certain circumstances, various countries may find reasons to place restrictions on data outflows and,'thereby, interfere with international data communications activities,
as well as with international trade and operations of multinational corporations.
It is advisable for (vganizations that are likely to feel the impacts of such
restrictions to become familiar with the TDF Issues and, if appropriate, to take
steps to voluntarily subscribe to privacy protection principles as those relate
to their international data cbmmunication activities.
4k
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VIDEOTEX

4

IMPACT ON .LOCAL NETWWU(

Don M. Berry
GTE Corporation:.

Stamford, Connecticut
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,40

At GTE, we believe that Videotex and Videotex related services will be
successfully introduced in the United States. The compontatsare all availa'Le: inexpensive computer systens ififh massive amounts of storage; packet
:n twoeks with distance insensitive tariffs; special "Viewdata" semiconductors
fo use in personal computers and video games.. Inlormation providers are
b lding test pages and test-applications.
Large corporations are conducting

o
ma etsests We believe the birth of Viewdata is imminent.

I

'1 The emergence of Videotex is causing the telephone industry to examine
the impact this new service will have on the telephone network, in particular,
theilocal-netwoek. In 1985 ,there will be 100 pillion households and it has
bee projected that every other household will have a terminal. That is 50
These terminals will not
tolt ion new terminals on.our telephonenetwork.
ce voice communications-bOt will'add new loads to the local 'network;
lett rs will,be replaced b t electtonIt mail; cheeks replaced`withielectronkc
fundr transfer; shopping trips replaced with ptirchasing-at-hOie; magazines,
boo
and, newspapers replaced with video displays. Additional new services
will address educational andleieureneeda. All of these Videotex erviCes

'
40.

.

wilTdd"load on the local network and will impact Ihetelephone inauitry's
abil ty to.serkicelts etiatoiers.

-

.

a'.

-

.

gain an insight of the_potential impact,consider a scenario:
,

,

.

The National Chess Federation establishes a chess touxuament
far all its.members to bejlay0..via interactive Videotex.
The total membership is pair
and play is accomplished by.

' displaying .a pl4yer's,chess, board, 'chess piecet and moves
in his Opponent's "videotex.matlbox. Members of the federa-

tion are alrowed.to follow others' games after they have
.4str el1.minatedl-n6-members of,the federation are allowed
to observe. any match*in progress on their Videotex terminal-

fova fee,-

.

I
,
,
x'
'This scenario is designed to show porcharacreristiiiof Videotexthet
will impact our local network First, the local network is designed-for20
Minutes of. usage plirhousehOld per day. A ebesskrament'stiCh as, in the
.

.

.

scenario will cause significant*. longer holding t,._ ple. %econd, the lotal
networkis designed with 41'given concentrator factor, which assumes that

within a given group of households only a imallArcentage of users will be
using their phone si'multeneeilsly.
/n today's more modein digital switches,

0

.

.

1E71

179
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generally theconcentration,factor is 4 to l or 192 simultaneous users per
group of 768 phones. With this concentration factor, if,helf of the future
terminal owners, 25 million, wanted to watch'the last game of the chess tqurnhment, the local network of 100 million households could be jammed for the
duration of the game.
-.

_

The intent of this paper is not to show potential disruptive aspects-44J
Videotex, but to point to new opportunities for the telephone companies. The
first opportunity will come from the longer holding time of applications such
as the chess tournament.
This will.yield greater revenues to the telephone
industry if Videotex is billed on a usage sensitive basis.
The second opportunity occurs because massive numbers of siMultaneOus Videotex users can jam
the voice communications network. This indicated that ,our' current network
needs improvement. This need to improve the telephone network, justified by
additional revenue from supporting Videotex service, could allow the telephOne companies to evolve from their current residential voice offering to a
new voice/data offering. With sufficient planning this evolution can be easy
and profitable.
A potential evolution series could be:
TODAY

ute Videotex data to
The voice switch of today is used to
a packet switch which is connected to the national packet
data network. the packet switch may
may not be owned by
the telephpne cc7mpany%.

0'

TOMORROW

With the introduction ordigital switches and their'remote
switching units, wevill be ableto to digital directly to
the subscriber and eliminate the requirement for modems and
thus supply a more economical data service. As the data
load picks up we will nailup connections through the voice.
switch to the packet nttwork and eventually when sufficient
load existst route the data around the voice switch directly
to the packet switch.

'

%

DAY AFTER TOMORROW
4

Once the data netwo rk for Videotex is established, new services can'easily be added, such as simple.terminal for operPerhaps-the telephone companies can even
-aEor services.
environsupply thl residential system that does everything:
mental conetols such as gas, eledtric and air.conclittdriiag;
Videotex; voice; alarms and a residential communications'
modble that interfaces the residence to.the.outside world.
'This module would interface to: 'CATV for massive data
'
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/
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transfets, such as would- be tequired for'video conferencing
with yout boss from your office id the home; FM broadcasts,
so the ',sower company can cycle your ait conditionet duPing
blown outs; the telephone network for voice and Videotex
applications,

These are funand wonderful services to anticipatebut there is also 'a
practical world that must be considered.
How does the 'telephone company
maintain 50 million voce /data communication lines? In the past transmission
errotson the local loop were not significant because an extremely complex
associative computer called the human brain was receiving the information.
But the inexpensive computers,that will be utilized in Videotex'servicespmust
have a good communication line.
The Felephone company must develop ehe
ability to test each line not only for outages but also to detect that the
line is degrading.

,;\

*
,

.

Pill

This ability to test thelocal loop implies that each r esidence
contain an intelligent telephone terminator to allow line turn around and to
isolate the line from the myriad of customer supplied equipment attached to
a
fit it tn.the residence.
*

.

An additional service feattre of the intelligent telephone terminator maybe to assure that only one piece of residential equipment at a time,is using.
the telephone line. The residential user will not becapable'ofdetermining
that the reason his Videotex terminal keepsiailing is because simultaneously
with hi Videotex activity,bin environmental control' unit iwbeing intefrogated; Vver the same telephone line, by the electric company. The telephone
company will probably have to assume the responsibility for resolving these
types of problems because to the residential user' it will appear as a tele
phone company line problem.

The ability to service
ese 50 million new terminals will probably be
the most interesting opportunisy that Videotex will create 'for the telephone.
companies. New equipment "an capabllities, will be required to suppott these
usets and with proper planning the evoling netwopk can tiocourage additional
new services to be offered. 'The opportunities will become endless-and
.
1fantastic;
-

.
.

.

a

44,

0
*

;
.4,41

I.
.A*4

A

V

*

r

THEALAPA SYSTEM IN
REGIONAL ALECOMMUNICATION 'DEVELOPMENT,

Willy Moenandir Mangoendiprodjo
Perum Telekokunikasi
,Bandung, Indoriesia
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INTRODUCTION

1.

In developing countries, such as Indonesla,stalecommunicationsisystem
q
uirements,are
often, at least in some local areas, greater than ififdevelr4:'
ed countries, where a basic system has long existed and fulfilled certailt,
minimum needs. .Fureter, meeting requirements is often impeded by generally
inadequate' facilities, such as obsolete plant and equipment sourced to a.
multiplicity of manafaturers spread throLghout the world. The result iss
the lag of telecommunication expansipn behind other sectors of develAment
at the very time when its. capabilities are essential to carrying the myriads
of messages associated with completing the enormous numbertorurantly-needed
national programs. A complicated,factovmay also'be a telecommunications
budget; which'because of other urgent heeds,
$04.thei too limited or is
significantly eroded by providininntimeiable quick fixes to existing' :
facilities. Long term goals are thus.compromised, fiscal resources May be ,
inefficiently used and perhaps most debtlitatingr the gen al inadequacy of
telecommunica4ons may
use frustration and discouragemeriT, thus inhibiting
.
i
the impetus toward deve IF
opment.
.%
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Indonesia has experienced its share of these conditions. 'Liles also
'boldly placed a higbfpriority ohlhvestmenc in telecommunication developkent.t
As s part of this work, a national satellite Communication netpork (the
PALAPAI System) hassbeen implemented. This paper briefly recounts the
reasons for this'descision
'descision,
describes the system which is already'being .
P
.
extrapolated from a national,to a regional (arena and discusses some technical, implementation,..and international coordination aspe is fbringini
tof regional
the PALAPA system into %full utilization as 'both an i.str
advancement and-as a model of-regional cooperarion,.in part cular, dist'cussions are focused on the.ASEAN** region t.

.$0-
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.*The name PALAPA symbolizes Ifidonesiah nationai. Unity.
It derives
, 3
from-the "Gajah. Wade oath," the dvlaration o'f,the lath,centurf PrTie
Minister o&,the Javanese Majapahitelopire who said that'he would'notOat.
again of t* ruit of the),palapa Until.the country were unit'ed frouLgabang
(the1 northwest) to Mer
*
v, e%a (the soniheest).-
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:1...Association 0 Soutil.East'Aiii; Niiions, cdabiating of
--liddonesia, Malaysia, The "Philippines, Silgepore-And Th4land.e
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,NATIONAL DEVELOPMENT AND PALAPA

2.

National Experience''
%

t,

4

6

i
to

'

e

There are many who believe that
world could exist only with an
extensive communications:system and that without communications we would
never undex'ptand each other. This idea has a deep meaning.and.Jconcerp in
Indonesia, here its people are compo'Sed of varied ethnic gromft, speaking
distinct regional tongues and having diverse religions:
Among the other
factors of the infrastruCturetelecommnOcatrons has a prominent role in
unifying the nation politically, socio - culturally, economically and in the
.areas....of defence and security.

4'

k
4

.
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Efforts,to generally improve the infrastructure-in Indonesia started'
Immediately after independence on August 17, 194: Limited number of skilled
peAonnil and lack of-financing were the majorcowstraints encountered during
,.the early dewelopment.(

L

/.

*

'

National Development

'*

'

4.

In a series of national five year development plans, thefirst being
embarked upon in April 1969, the goveinment set a sigh prj.otitr for tele,.
4u-communications development.
-

Dui -ing the period of 1969-1976; signif4pantachievements were made.
Terrestrial facilities were constructed to, link populatipn centres in.the
western and eastern pjts of Indonesia.°
-

Cohstru6tidu of automatic exchanges was,made in parallel, providing
many communities with telephone and telegraph services Videotand audio
programs` ate also desseminated through the microwave system.
Despite the, fact that terrestrial facilitie had been constructed Ln
a large part of the country, high quality telecomm nication services were
sail lacking in :the. remaining part. Dense forest, mountains, roughterrain;
swamps and wide.spans of water _posed obstacles to the extension o terrestrial
It wii italized,.it would require a long time .to
transmissions networks.
Indonesia/While-ape potential
provide terrestrial licks to ao. p`
demankfuLtelecommOnkcatinn sery es was steadily increasing. The inadervice in sane.areas wip so:great that potential telecommunication
inaex of
service customers' ApveloOkd th4r(own privatd networks. These Mere not only
expensive and inefficient in the national perspec ve but caused the dis-,
integration of national teleeommunication investor t.
401,,
..
1
telecoMmunicarkons'network
was.'
The need for an integrated natio
- obvious. After 'reviewing the technical nd on mic feasibility,-it was
decided tu'exploitthe advantages of satellite c mmunIcation in,the
:
i#dones4an.telecoAMuniOtion network.
.

.,

.

its

7

.

.

..

.

.

,

1

4

1F-2

4

i

f
'I. 4 #
4"

\\The Present System (PAL

.A-.A)

The Indonesian Domestic Satellite Commilnication systep, PALAPA, was
The original system has a space segbrought into'opetation in August 1976.
ment.composed of two HS-333D geosynchronously stationed satellites at 83118.
(PALAPA'A-1)'and at 77°E (PALAPA A-2) and a ground segment composed of onv
'master control station (MCS) and 39 ground stations', Connected tsb' their
1978 the entire system has been.'
respective telephone exchanges. Since
operated and maintained without expatriate staff.

I

are

At

present

the system carries three

types

of.

services:

- Telephony
- Telex and telegraphy, and
OP
- Television

3.

TeleOhone, telex and telegraph sign
are transmitted via FDM/FM.ciiriers
for heavy traffic routes and via SCP for thin routes: The latter mode is
provided at all sites with demand as igdment canabili4. sTelevition signals are transmitted utilizing a who e transponder.
Since'the time of initial network implemented.", the grOund seglient
has been expanded, Ten STs* are in progress ofbeing installed. A domestic
lease of thirteen STs has been 4ded and 'More than ten television receive,`
(TYRO) terminals are already ine.o0eration., The locations of 40 grourid
Spacecraft EIRP and
stations_andadditional 10 STs\hig plotted in Figure 1.
°G/T contout are shown in Figure
a and Figure 2-b respectively,;

1

The Second Generation System (PALAPA-B)
.

.

1

'Since increase leddineoUP

PA in thegjecnming years is foreseen,
continuity and reliability of service demand special attention. in this
regard,-preparations. for the second genetatiom PALAPA satelliteS (PALAPA-B),
are in progfess. The.Invitation.to Tender was issued in May 1979 and Tender

ft

Proposals were feoeived in August 1979.,-ivalbation and negotiation are'
presently at the final stage. The first pacecrasft lagnch is presently
scheduled for mid 198i..
.

.

.

,

,

.

.

ImProvedoRefforman.ce charactetistics have been specified for PALAPA-B.
4
The first-eigniAlVant imprcement'is in spacecraft EIRP:

.

..,
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,

- Minimum BXRP over ASEAN area

Minimui EIRP over Indonetiadrea

:

32 d4
34 dBW
.1.

.r...
...
,

,'

*ST:, Small,Termidal ground station with an antenna 'diameter of
.meters,or.less., Its G/T ranges betWeen 18 to.22:db/K.
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Relative to present PALAPA-A chara teristicf, a 3 to 4' dB improvement' in
"the worst case location" of ASEAN c
age would beachieved. This ac0 commodates theywider use of STs In the
gion,tproviding greater narrow bind
'. capacity and 4,ilivering a better quality
deo signal.
,

.

. -,

0,

:'

.The second significant improvement is nbreasing the sensitivity 0
thl*pacecraft receiver about 10 dB compared t PALAPA-A.
This character,istic will enable STs to handle about 50 SQPC
annels with a 100-Watt APA.
as well as considerably easing the ability to uplink a TV carrier if so
,

desired.

f

,

The comb
tion oft higher EIRP and sensitivity in the spacecraft consiitutes ayery cost effective solution for the near future, enabling STs to
provide good quality video service and greater telephony capacity
Further,
as the number of STs increases in the region, as well as in other domestic
satellite systems such as Canada and the United States, a continuing decrease
in their cost can be expected:

,

-

The capacity of each PALAPA-B spacecraft
'
present spacecraft capacity, through application
in 6/4 Gaz band. Present tic projections and
craft'design show -that ASE
quirements until

is 24 transponJer, double the
of frequency reuse teChniqibes

assessments of the space-

1990 can be met with a 24
'transponders spacecraft (see Table 1).The launching pf two PALAPA-B space.craft will then provide 24transpondevsas back-up, thus increasing the
reliabtlity of the system.
.
,

Table

.

%

Estimated transponder requirement up to 1990,
4

k990
requirement
(traAspOnder)

19 78

ft

User

-

'requirement
(transponder)
.

INDONESIA
-

%

Perumtel
TVRI

6

Rankles

1

2

-?*

'sSub total

1

12

:ASEAN
Philippinei
Thailand
Malaysia
Occasional
ASEAN TV

Y.

-I-1/2
3

1-1/2

s
:

'

Sub total

1-1/2

Grand total

9 -1/2

9

I

,21
)1*

O

,18Y
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Satellite Orbital Positions and Intersystem Coordination
0*

.

.

II,

1.

.

.1 The'present PALAPA satellites,.occupitng positions, to the west Of the
country, are faced with potential interference problems to and from a large
.-"number4of satellite systems.
Based on the.past experience and anlysis of
inter erence levels, it was found that there is almost no allowailb.for accommo atfng the higher sensitivity and EIRP'Of PALAPA-B.
Thishas forced the
syste planners to explore other possible positions_ along the geosynchronous
orbit. After studying the trade-off among e vent spacecraft.parameters,
the decision was made to file for threE pos p.m overhead,: 108, 113 and 118

1

.

degrees 'East longitude.,

r
rameters was issued in
Advance Publication of PALAPA
,pac cra
Comments
1 13 , on June 1979.
the'SpetialSections of I.Pa:A.B..Circu
rs
were received from the administrators of Ind*a,'Jap n and the United States
(acting for INTELSAT). The coordination process wit the INTELSAT system

:

$

.

has been concluded gpourably. Agreements have alrea y been reathed with
India for INSAT. Cabrdination with Japan for CSE is also completed. Filing
the frequencies of the P
A-B into the International Frequency Master

N

Register is in process.

/
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PALAPA IN A REGIONAL.DEVELOPMENT CONCEPT

3.

'

.

s

ASEAN Experience--the need for telecommunications
,

.

.,

.

Iydonesia is an "island type" country,
Kaliiautan Which., represent "land
Sumatera a
hai many aim arities with..thd6'people of her
"portrays on a naSonal leve, what exists t

with some big islands such as
type" .geography; its people
eighbouring ASEAN countries,
larger extent on the regional

level.
4

.

.

eASEAN countries liave experienced
lin addition to other ffinit
nt development aspects and their
similarities of recent 4 s
y and su
related problems. 'Pre-World War qi cond
ops were characterized by ajross
lack of infrastructure. Much of what did exist was vuined'during the, flar;
worsening the situa
Efforts to generally impeole the infrastructure
started after the at nd for many subsequent years dsve4.opmentwas mainly
approached-fro an eco omit viewpoint, emphasizineincreased.gross national
-product and per capita ncOme 4s goals.
i
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In this .respect' the important rote of telecommanicationl is obvious
A ithas long beim recognisii that a Very close relationship exists between
'economic development and telaommunications aid that an economy cannot be
dtvei.104d efficiently and effectively without the availability.0 adequate
...teleibMunicatip services.
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. ,ASEAN Developmentthe reliance on telecommunicatiens.,
_
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In the evorutionof thenational development pattern, a basic concept
,prevalls,:pamely to establish unity in political, socjo- cultural, economic, 1

.

.4

i
1

,..

.

.

.

i

.
.

.

.

I

I

.

defence and seclirity aspects.
ties context, development in the telecommunication sector is-directed toward supporting other sectors to bring
this concept into reality, thui the extensiveness of telecommunication services is emphasized.
In addition,ifhese services must be rendered wits due
. regard for the ablooth operation'of government adtanisttation, the convenience
of socio-cultura life andthe afficieryt,transa4ions of economic activities,
o unicationis,emphasized.
here the intensive
.

e

f

,Telecommunications supports T stimulates all forms of_regional cooperation,,carrying information of development activities, creating better
understanding. among peopAesand enabling all nations in the region to progress
`togerher and to live harmoniously.
ASEAN Rural Development--the expansion of telecommunications
..

:

Is

As deweldpment gradually fulfills the basic needs of the people, both
personally and in tegardsito thei....:social institutions,,the desire to have a
more broad and more diverse development appears.
The social factors of growth
becomf more critical and cannot be relegated to either the backgr, nd or to
the distant future, benuke improved social bdhefits.accelerate
ires and
expectations. This in turn emphasizes the need to establish a
hanism which
/ill produce self- sustaining anccumulative indigenous ,pconomic improvements.

11

In this awareness, the effort
attain.equity in the development.. of
all sectors is accentuated more than be ore.. Such development is intended to
ensure'thas, all members oeiociety, par icularly'the people at the grass roots
level, have achance to enjoy the frui of development, thus, the impprtance
of a rural development grogram is obvi us, especially when it is realized that
about 80% of the population in 'than AS,
region dwell in vast rural areas.

0

Rural develogpent has considerlabli lagged behind urban development.
This imbalance has caused migration from rural to urban areas. Big cities,
such as Baiok, Jakarta and Manila haver become more and heavily populated,
raising many social problems as these cities exceed t heir capacity limits
in providing accommodation and public utilities, while industrialization in
urban'areas is not yet capable of absorbing the people drawn from rural'
Thesephenomena can be further extrapolated to a global situation.
areas.
.It is therefore aot+surprising that the role of telecommiunications as a
pioneering force for ruradevaiopment has been the subject of studies in
several international forums within the United Nations.
,

PALAFA--its 4e in ASEAN telecommunications development

r

.

1"

The advent of the PALAPA syste.m in the region opens a'large range of
possibilities for aiplications for domestic as wel asfor intra-regional
commuidcations.:'Expansion of telecomhhications ti botht rural and remote.
are4s.is hampered by the unavailability of a cost dffective system while the
intensiveness of. rural'and remote telecommunications desielopment is laigely
A satel ).ite%
constrained with the absence Of a-geni5a1 technical. solution.
communication system has pbtential capability to face these challenges and
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this capability will be dynamically increasingees the c st of both space-.
segment and ground-segment decreases with tie.
.

a

4
The characteristic of cost insensitivity to distance in a satellite
communication system enables it to provide intra-regional communication services for essentially the same cost apior 4pmestic applications. A lower:
rate tariff pattern isthus encouraged arid the growth ofintra-regional ;
traffic will be stimulated.
.
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As a general'conceptAR applications, the PALAPA system may be
employedjo provide services on links where utilization of terrestrial,system
is telitively expensive
The PALAPA sIsteWina the terrestrial system com(
pAement each other to constitute a high q'iality and reliable regional telecommunication network, capable of meeting the present and future requirements;
Ag!

Rural and Remote Are1s Telecommunications
4

_

In addition to recogni ion of telecommunication .requirements for rile
areaS, the,ASEAN regio
aracterized by its mountains and.archipelagoa
has many remote. areas. These areoffeln strategically located along inteti.,
national waterways. Others are thevast.plahtAioni, industrial operatic,' s;
such as oil fields, mines and, lumbering, local government offices and security.
posts.
These activities are by their nature isolated,. but their derland for

a

ood telecommunications is als6 recognized.
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The existing rural and remote areas teletommunication networks in the"
ASEAN region consist"mainly of open-wire lines, HF,and some VHF radio systems;
the choice depending on distance, terrain, geogr4phical condition's and security.
These facilities provide telephone, telex or telegraph services to
, connect these areas to their respective parent town.
.-r

.

'

.

-R-

''

when there is a neeefor video program distribution, wide band trend- ,
TheSe are extremely apeniive when provided E:
mission-fatilities are required.
by terrestrial'transmission means. This requirementis easily met by STs,v.,
whith can be equipped with TV receive capability at very low cost. It is
interestingto note experience in Indonesia whereithere fall tendenCy for
.)
people whb live in rural and remote,areas to demand televilionthoreAhan t
--.
telephony service. This is reffected,in the number of TVR stet cis installed "
Or being planned.
It is noted that fulfilling this need Ras seve pi infra..
structural and development benefits, however, Sotne.possibbleilegat Ye Affects ...
:
.
.
,
might arige and need to be,avoided.
6..
.

Alt
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.
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A gener &l soidtir t9 rural and remote area requirements may be'the
utilization of low cost St's. Cost,estiottes* for an ST capable of transmitting and receiving several voice channels are about $2Q,000 per station,
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*AlbertA..Horley", "The, Prospects for Rural Telecommunications Via
Satellite," presented at l'workshop.on spaceTelecommugication Systems,
Indonesia National Inst itute of Aeronautics ana Astronautics, Jakarta,
10.
i
March, 1979. ',
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R-also appears that round stations costing $10,000
in quantities of 10t.
or less can be expected, in the late MO's. Such costs would be'veiltcom-petitivi, even with narrow-band-terredrial facilities. An ST offers
several attractive features:
t

"

1.

General solution foFrural and remote

communication'developmerit
2.
Low cost
3.
Easy installition 161r.
1
4. 'Good quality telephony,, telex and

areas teler

1

.

,

C/

-

'

y trans-

mission
5...TV reception capability, and.6. Flexible accommodation to traffic growth.

I

Based on the above, it is expected that thefuture 'rural and remote telecommunication network will witness a significant expansion in the use of
STs

-60

Border Communications
---ai"-----..,

.

u
N

.

A largeeproportioo of ASEAN national boundaries, occurs within the seas
and along international waterways. There exists in many locations centuriesold affinities between people who now find themselves Separated, not only
by water,but also by the "modern" national state concept.
Community
interest, from a traffic view point, is also cieatedy commercial activities
and security,purposes as well as the personal relationships which exist
between people living*in neighboring areas.
Interconnecting suckborder
sites would depending othe respecti,:renatiorgl routing configuratitin.and
switching hierarchy, include a satellite hop to the transit tenter in
country A, utilization of terrestrial subcable.or an INTELSAT hcip to country
B, and'finally* terrestrial service tor another,domestic satellite hop to the
destination.
Such needless sys /ems loading, inefficiency and potentifl cirlc cuit degradation are obvious. Direct "internftional" paths are heeded.
Utilization of STs to access PALAPA at border sites provides a technical
solution which may consume less resources than the.propess of reaching the,
agreement reqVired to implement such stations.'
.
-

I

Intra-Regional Communications

9

satellite

e

A regional
,communication system'can be viewedas consisting
of several domestic satellite sub-systems.
Each of these networks.contains
a nrber of ground stations whist: link large cities and which are also
spread into the rural and remote areas: Communication for border areas,
discussed above, representsa sta c solution in an'area where dynamics are
stations, accessing the PALAPA sysneeded. jnterconnectivity between a
tem'should.be an available option in m eting regional telecommunications
traffic requirements. The difficultie which
arise due to utilization
of more than one satellite canibe sole d by dbordinated regional planning

IL
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,

I

t
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,
includingnptimum
tse of terrestrial facilities, *here available,' and the ,judicious placement of sedond small antennas at certain sites to handle this
telite,
thin route traffic. Where regionat stations access the same
annel expanfntra-regional communication capability islonly:a matter of
siorol the ground segment, thAS the cost will.be minimized'.
.
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In the establishment of intro- regional communications, coordiniti& wtth .
INTELSAT is required to:avoid techniCal and signifiant economic fiarm-eo the ..
INTELSAT global system. This coordination-prooeis has been,conclnded
favourably..
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.Submaridb-Cablel ack-Up
.

%
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Thegrowth of,submarine cable systems.in the region will provide large
capacity trunks to interconnect international centres, i.e. Bangkok, Jakarta,
Kuala Lumpur, Manila and'Singapore. As thp-trafffesgtows, Consideration-U
Interr tiOn of submarine cable Service may
a baCk-uji system is necessary.
take some tine for restoratio
ependi g on 'the availakility and the distance,
of the maintenance-ship from t at fau t location.. As the ttaffic increases,
interruptions may not bin toler ble an the need for a back-up system may
'

00

develop.

.4

'

.k.

7

.

A cost-effective backup syitei c ld beirovided by'PALAPA, considering
willhave}'an existing ground station
that each ineernation0 centre has (
The additional cost for such capability lies
operating 'with PALAPA already.
mainly inAhe expansion orequipmedt at ground stations and tail links.
.

.

.

.

-

.

Utilization mra satellite to restore service

,

ingsubmarine cable

t

--netage...began several months afte,r the launch oPthe first. commercial commu-

nication satellite, Early Bird, in 1965 Reitoration of cable servicevia
-,..
satellite increased in the years following Early Bird.
k
7
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A system would temporarily carry traffic,
In this"donfiguration, the P
therefore assumed that INTELSAT-wo2ld'
of the submarine cable system. It
not cons.dei that dch circumstance caused her economic harm. However; for'mal coordiAstion wi
NTFLSAT must be conducted in the' future if this configuration is planned to be implemented. 6
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ASEAN bTILIZATION,Of PALAPA

.

r

..

'Since the establishment of ASEAN, regional cooperatioahas.inbreaied
rapidly. Increasfng interests and actiyities are refledted by several,com- ,mittges whih have been formed such is, ASEAN Committee on Trade and.Tourism,
on industry, minerals and dfiergy, on transportation and communication, The
'ASEAN Bank CounCil, and'the committee on Food, Agiculture and Fishery. All
committees are subdivided into a number of Sub-committees and suppoft
the existing working groups which perform technical studies.
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Aside 'from the above, there are various organizations of specific char 'actor, such as The ASEAN Automotive Pederationk The Rubber Industries
-;Association of South East ASEAN Nations, etc.' Gooperation.in the field of
telecommbnicatiOnsis discussed in the Sub-Committee on Posts and Telecommunications.
.

Co

ideretions on ASEAN utilize

'

n of PALAPA
-

When the decislon was made to adopt domestic sateflite service for
Indonesia; it was soon :eized.thet the spacecraft beau would cover not only
the area of Indonedla,
alio the area of neighbouring countries.
In petti:cular, attention has beet given to meet the fhquirements.orpther member
countries of ASEAN, in an effort to support cooperation for regional deveipptent.
A pre-fea sibility study of an ASEAN, Regi4al.Satel1ite Com munication
System was first initiated in Mantle, in November 1974.
The study atrived
at'the preliminary finding that there is a need to provide satellite commu- 6
nicaton for domestic, intra-regional, maritime and aeronautical applications
among the ASEAN countries.. At a subsequent meeting, held in Singapore in
December 1975, the working group concluded that an alternative to meet the
requirements foan ASEAN Regional Satellite System is db expand the PALAPA
system.

A study group convenet in Bandung '{Indonesia} in June 1977 to explore
the possible utilization of PALAPA for regional applications.
The meeting
discussed among other things, that any future development of PALAPA should
bear the objective of- achieving an ASEAN Regional Satelliti Communication
System.-

To furdier'sthdy whether the second generation fiALAPASen satisfy the
ASEAN region, a
border and domestic teleeamunication requirements of
working group of 'senior technical and econoglic experts
telecbmmunications
met in Jakarta, in July 1978.
,04.

;

The working group' anticipated the action needed to be taken after the
exhaustion,date of the second generation PALAPA, considered the development
of other aide band JecIlitieb; reviewed the terms and conditions for the use
of PALAPA; studied other forms of partiiipation in the use of the regional.
satellite communication system; and reviewed .tile applicable provisions 'of
INTELSA4Agreement on the use of domestic satellite for intra-regional
communicItiOn.'
is

Coordination with INTELSAT:
.

Pursutt to Article XII.Fid).ol the INTELSAT Agreement, coordination:be-

tween me* s of AWN and INTELSAT has been conducted, concerning
patfbility of PALAPR-B and the INTELSAT systei. The main purposes, of
dination as contaihed in the.Article XIVAd) o

1F-1°
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INTELSAT Agreement,^aret

11

A

.

f

4r

To ensure technical compatibility between t e two systems .
- To avoid significantCconomic harms to ,the global'system
of INTELSAT.
.

Article X11/(42 wasapplicable as PALAPA-B is intended to carry a part of the
internationaPtraffic within the.region.
If PALAPA-B were intended for
domeStie applications only, Article X(c) would be applied instead of
Article XIV(d).
In this case; economic aspects are not considered, only;
lechnical compatibility assessments are applicable.
.

The Fourth Extraordinary Meeting of the INTELSAT Osembly of Parties was
held in Manila, Philippines in April 1979. The meeting. decided- to accept the
conclusion of The Board of Governojs of INTELSAT that PALAPA-B is, technically
compatible and-pi. not caugetsignificant economic harm to the global system
of INTELSAT.'
One of INTELSAT conS4eratibns iassessing ec'no c aspects is the
fact that PALAPA-B is proposed to carry international 'traffic between ASEAN
countries, originating or terminating onlx inredote areas where it would not
be economic to use wideband-facilities to access INTELSAT earth stations.
Therefore, trakfic between such" interhationat-centres as Jakarta, Bangkok,
Singapore, Kuala Lumpur and Manila'bould hoi be affected:
Progress Toward ASEAN Utilization of PALAPA
.

-

'Several milestones.havebeen'reethed toward realization of the concept
of utilj.zing the PALAPA system fo domestic servi,ces.
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- The Philippines;
I..

.4.

These are:

.

.

.

.

Uomsatphil of The Philippitnes ha4 leased 1-4/2 transponders,
effective January 1979. Eleven
earth stations are already
.
,, ...
operational, in the system.
r
.'
s

I

,

.

- malaysiV

,

x

.

II

A Le- ed Agreement for PALAPA space segment capacity was-signed
ugust 4979. 4alaysia will utilize 1 transponder,
on
eff tive 4h July 1980.
.

...

- Thailand:

°

%

i
'

oi

A Memorandum of'UnderstandingSbetween the. govern ents o£
Indonesia,and Thailand has been signed on 3 Marc 1979.

4-

.

.

As regaq4 botder communications between Indonesia and the Philipilnes,
Border Comm0-,
let the' Meeting_ of° th 41\Working Group on
nications, held at Qu zon'Citi, Philippinesv-in July 1977, it was foand .
that the PALAPA system is the'practical way to provIde'reli,able circuits f
.
border commudicationtbetween Davao City in. the Philippines and Menado, (
Indonesia. Provision fortfacilities at both the avao'and Menado earth
stations had been discussed Stthe subsequidt meetings. The Philippines is
-V,

.

4.

-0
.
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further considering the use of the Zamboanga earth Station to proyide similar circuits to Menado.,
Border=communications between Indonesia - Malaysia are planned for
several links:
Kuching (Malaysia)
Pon4anak: (Indonesia)
Tawaou' (Malaysia) - Nunukan/Tarakan (Indonesia)
Melaka (Malaysia) - Pakanbiard (Indonesia)

Border communications f,,vm several locations in Indonesia to Singapore are
being considered.

5.

CONCLUSION

A

The details cited above point toward several conclusions.
One is the
similarity of .needs among developing countries, in particular,.improved
telecommunications.
All the ASEAN, members have such needs. One of the
member states, Indonesia, has taken a step in establishing a domestic satellite system which is also applicable in satisfying many of the regional telecommunication needs.

In the ASEAN context, the region has many other similarities idlickpoint
toward a common solution. The world beneath us, as defiried by the geology
and geography of the region, has provided a common earthly platform beneath
Considering surface features, thaopimilar topography has socialized
our feet.
our peoples along parallel paths and our broad seas have been used for centuries as an avenue of commerce, thus further intermingling our cultures.
The atmosphere around us brings similar blessings.
Finally we share a,common open sky wherein PALAPA brightly shines.
Harnessing this energy on a regional basis is therefore only natural.

.

If these thoughts seem to be more philodophical than technical, I would
like co note that we in Asia also derive dome satisfaction in seeing p conclusion which considers'ourtotal environment, whidh is harmonious in all
aspects, not based solely on fiscal considerations.
Profits are desirable
but are snot always paramount.
.

At this point, I would hapten complete my conclusion. PALAPA had on a
national scalp, done what would otherwise have taken even gteater resources
of time, money and human activity to accomplish terrestrially. The space
,segment exists, and an improved satellite is in process of provision.
The
PALAPA,system already provides service to isolated places. Lease service,
both domestic and regional, exists and is being expanded. PALAPA has )he
capability td serve as back-up for regional submarine cable system. It is
complementary to other communication means and capable of providing a high
quality and reliable regional network.

-
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te
A fringe benefic provided by PALAPA is the cooperation it has,stimulated
in the area of regional develdpment, bringing togetherepeopies.and promoting
peace and prosperity through its ASEAN coverage.
As regional latent and
s'
-suppressed demands are met, new needs, for telecommunication services can be
xpected..The overall effect will contribute toward'improving the standard
of living throughout the area, evolving a uniform standard of'development
tand will enable all nations in the region to progress'together.
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ACHIEVING APPROPRIATE SATELLITE
SERVICE IN THE4PACIFIC ISLANDS
John P. Witherspoon
San Diego, California
Abstract

The time may be right for the developmentiofan appropriate satellite
communication servo e for the Pacific Island 'nations.
If such a service is
it should be afforkablt and based on the genuine
to become a realit
requirements of the people concerned.
Involvement of one or more major
nations will also be necessary in order to make the total system viable.

.

.

.

,

...

k

Genuine progress in any field requires the right resources, the right
people, and -- at least eqdally Impor4nt -- the right moment in, time. We
may be approaching ttat necessary combination in the long and sometimes discouraging effort to achieve appropriate satellite communication service in a
the Pacific Islands.
.

7

.

4

Tedhine term t the focus of this discussion ).s communication satellite service for the small Pacific Island nations, although it is recognized
that the hardware, wh ch provides that service might also render similar or
different service to other entities with other requirements. Furthermore,
the'specific institutional arrangements must be.worked_out by the parties
who.4.1re directly affected, and no forecasts, Rroposals, or other second guess
.
ing arranakents will be found here.
Some principles toward such a development might be in:order. First,,
while the system asl whole may need economic assurances from one"or more of
the major nations, the Pacific Island service should be designed for affordability by small island countries. A nation's telecommunication service is
too important to exist at the whim of another nati'on's grant prpgrams.
§edhnd, the service should be based on the total requirements of the peopO
for whom"the service is intended. It is useful but ilhsufficient to have good
telephone service between capital cities.. A good circuit to Washington or 2
Sydney or Paris can be a fine thing, but it can hardly compare in value to
reliable communication with remote villages or other islands im,one's own
or neighboring countries,, patticularl; in'tires of sickness.or natural digester.
As operating principles, then, it seems reasonable to seek (a) an
affordable service that (b) is deeIgned to respond'to the requirements of
we.

the ushrs.
..

,

How might these requirements be determined?' The:statement.of requirements must be acceptable to the user nations, and thus the mechanism for
,
ie. N,t
preparing the statement must be a matter for. them to decide. .It seems' sate.
to, guess, however, that ,it
not be necessary to conduct yet anothei roun4,,,-,
Quite'a lot iS,knpwn-about present Pacific
of detailed surveys and studies.
Island communication systems ,and problems. -Traffic 4114certainlyoincrease.
r
when appropriate facilities.exist, but projec4ng efie curves for increased
,
M
..

..

will'
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traffic loads will be a matter Of cooperatively applging the experience and
common, sense of the carriers and affected governments. There has beqp enough
experience and'experimentation with satellite communication systems -- both
operational and experimental -- that it would seem sepsible for'a small,
reasonably objective working party established by the island nations to
review-the present traffic requirenrents,the-'lessons of the satellite exPeri-.
ments, and the projections of need bx_goyernment and industry. Then the
working party could prepare a recommended statement of present. and future
requirements and submit it to the respective governments. The result ishould
be'a general consensus which would be an adequate base for.system respionses
by potential suppliers of the service. Then the serious negotiating concerning specific costs and tradeoffs could begin:
This negotiating inevitably would involve one:or more major industrialized
nation,. as will as the island nations who would use the prospective service.
The reason for this-major dation involvement isstraightforward: given the
sparse populations and the limited present industrial base of the island
nations, it is unlikely that a f1.111 satellite system can be devcted-solely to
their requirements and remain affordable. Furthermore, the Pacific Islands
service will need Some time to mature,and thus some initial subsidiesor
guarantees may be necessary in orden to, bring the system into being, regardless
of ifs long-run affordability by the island nations themselves..

involve communication directly in the day - today administration of U.S, res-ponsibilities. A new satellite service dould be both desirable and costeffective in carrying out the U.S. responsibilities of the next several yeafs.
Second, we live in an erain which the interests of developing.nations may'
not be ignored by the maj.or powers except at their own peril. Related to
this general point is the lesson of the 1979 World Administrative Radio-Conference, in which it was demonstrated'firmly that world communication is not
Any country which
'simply a techhical matter to be negotiated by engineer.
even acknowledges its world neighbors must regard the means of communication
as'a major resource;,to be developed and managed with the care afforded other
major resources such as water suppliei, croplands, and mineral wealth. ' In
the major world forums today'the stakes are high, every nation has one vote,
and we all need all the friends we can get. Third, it is sometimes not recalled thetc,tfIe United States has a historic commitment iocass_isting the

involve.a responsibility
to assistthe process of development, and they also
-

This-of course raises the question of why the major. nations now may be
interested in helping to see that such a service is ltaunched. Different
countries may have different sets oftreasons, but one might imagine the
C following'agenda for the United States. First, the U.S. has fbrmal obligations in the Trust' 'erritories, Guam, and Ameripan' Samoa. These obligations-

)
'

.

.
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In 1961, in setting forth
development of communications in smaller nations.
the space policy which led to thq4itommunications Satell to Act of the following.year, President Kennedy anticipated a world commun ations system,
advancing with the technology,to serve all parts of th globe efficiently,
specifically including service Witte individual portions of the coverages
might not be profitable.
Technical assistance,to newly developing nations
Was also,f specific partof the President's satellite communicationf policy:
This policy was echoedas recently as late 1978 When Ambassador Reinhardt

.

O

announced at the UNESCO Twentieth General Conference "a major effort to apply.
the benefits of advanced communications technology -- specifically coMmpnications satellites -- to economic and social needs in the rural areas of
',developing nations." So there are three major reasons fora U.S. agenda of
'
support for Pacific Islands satellite service:* first, formil4es'ponsibilities
in the area; second, the recognized, interdependence of nations and the recognitionof telecommunications as an important mutual resource; and third, a
-historical commitment to help others reeize the benefits of the technology.
Other nation's may have other agendas thic"lead to the same conclusion for
support, and it would seem reasonable to welcome interest frommeny quarters.
For the U.S. the Pacific Islands satellite development would be a continuation of work begun.' No organization in the yorld has done more to advance '
the technology of satellite communication than .the American' -spa& agency, and
with its user experimentation prograps on-ATS-i and -3, ATS-6, and CTS, NASA
and other agencies of the U.S. government have specifically provided for programs of experitientation by developing nations as well as by domestic U.S.
user groups. One result of this experimentation, combined with the operational erperience of Intelsat and the Indonesian system, is tHat a- realistic
definition of a Pacific Island service is probably within reach.
In considetirig Chat mix of expek.imantation and operational experience,

itwquid beeasy -- but,unwise -- to assign too little .weight to the experimentation; particulaarly cleat conducted.on ATS-1 And ATS-3. Thanks to the work
of Martha Wilson and heir colleaguei, the importance of.ATS71 and ATS-6 in
Alaska is well documented and well known.' Not yet so wall known, but perhaps
no less'important in the long run, is the role of ATS-1 in providing essential

linkages within pne ofthe world'etruly international dniversities,Athe
. University of the South Pacific, Oich has headquarters in Suva and a constituenciiti a dozen nations of that region of the Pacific.
And when many
people in the:Islands think q satellite communication, they thtnk. of PEACESAT, the lOng-running ATS-1 experiment tbathas provided informal and 'formal
narrowband networks gy.qr the Pacific for iany years4 Why have several experimental networks --"pricharily voice
tWorksof uneven us1147 .- been so
,popular with their users over the fears? Some ohservers have-jumped to the
conclusion that even a simple sat llite like TS -1 will b popular -it its

le

To think that. is to,miss the point.

free.
"

4

The real answer, however, is nearly as simple. ATS -1 is.popular because
it works.
In the old Quaker phrase, it speaks to the condAion of those who
.

.

..

use it.

Iii fact it is not free:

while liASA provides the" circuit 'time at no

,

charge, the terminal equipment must be provided by the users. A tignal.of
success is that even in many areas where money is very hard.to find' there Is
enough for the simple, rugged; reliable ATS-1 earth station, with Us off-theshelf .parts wit' minimal power requirements'? It doesn't proVide -video, but
,
most of us don't reed video for most th ngs anyway. What it does provide is
simple, reliable voice communication, i 'n or. shine, as lodg as the geWerator
..
,works and the electronics don't get too wet. :
..

.

*

Itls no wonder, fhen,-that the fans of AT-S-1_(anits relative AYS-3)
are finally forcing a closer look at r4cplirementg, and it's heartening to,,
.

-,

F -t8

'
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see signs of a more flexible approach byeIntelsat, or the'statement by Edgar
Griffiths of RCA about regional networks that really are tailored to the
reqUiAments of their users.
Sdppose a wprkiqg group were to draw upon the experience, wisdom, and
drew* of the Pacific Islands, Aeparing a solid consensus list of require'ments; and suppose a working systeM were to result. what sort of system
mignt it he? That which follows is no more thaft a'first guess, presented in
order to,encourage thought about the actual requirements and thq_proper system.
In this, hypothetical system, the list of requirements will be broad but
not very flashy.
It will include voice communication between villages and
islands as well as between countries; it will include voice maritime ana
aeronauhicarcommunications; it will include proVision for facsimile and sloWscan video where-they are reqdiied. And it will have full-motion video for
tnose areas that have the requiiement and can bear the costs for origination,
transmission, and reception.

It is easy to see that the resulting
system would be based
on eartn stations that are as simple, rugged, and inexpensive as_tbcy, can be
made. -Services would be offered on a modular plan, starting, with the
simplest voice communication.' Perhaps a very small island country..could
start with one audio channel, a party line connecting its islands and
villages.
For-international traffic, simple conAectionsshould be-possible
via existing international systems, perhaps an Intelsat port serving that
country or a regioh.'
.
.

The very simplest earth station would bef orsece ive-lonly audio, and as
part of
he hypothetical system it sums reasonable to include
system-wide
audio cKanneloperating 24. hours a dayito provide regional weather` forecasts,
natural disaster warnings, etc. in the'major languages of the Pacific.
Some
system administrative traffic and/tedhnical test signals may be_put on this
channel, too. .One value of this channel, in addition to the infoimation

transmitted, would be that the llage earth stet* operator can always know
.

whether his receiver is healthy.
v
0

.

'

I

:

:

.

.-

.

.

.

Countries which have greater.requirements, 'either immediately br dur
the life-of the system, could of course add modules of moil, sopgsilcated

expensive sivice.

\
,.

d'

i

.

'

A

6

g

*an

Is such a service practical? In candor, nobody ktiows for sure. Small,
inexpensive earth stg ions generally imply large, expensive satellites.
,Frequencies as desirabl as those used for ATS-loapPmtently will qot be
available. Total systemi*
sts depend on the total loadoUthe system, and
that in turn depends on car ers and customers beyond the Pacific Island?:
On the ()filer hand, it is clear thitAhre na tions of, the Facitic Islands,
like emerging nations everywhere, recognize the importance of telecommunication.
They.know that they must have appropriate communication systems,,
and they know that it is the industrial nations thac have the technology., the
systems expertise, and -- until row, at leasb
international- command of

20-2
IF-19
\'\

4

the frequency spectrum.

Perhaps most important, there is a recognition by the Island Nations
and by the.major poweip that none of us,can take back the 200 years since
Captain Cook sailed these waters.
For better or for worse, we live together
in tHis.century on this planet.
That dies not mean that we all must be
alike; it does mean that appropriate telecommunication is a common fundamental
need.

.

Some
How will this need be satisfied among the Pacific Island nations?
pOtsibilities have been suggested. here.
Perhaps the next step should bla the
development of that consensus statement Jof requirements.
A useful s nal
a Sul
from the U.%S. and/or other major powers would be*a modest grant t
permit interested Island nations to confer, establish their mechani
stating requiremehts, and eventually conduct informed negotiations
service.
It ds gratifying that there have been informal expressions of
serious Enterestby a number of parties. It may indeed be true that the
right"resources, the right people, and the right moment in time are at hand.
Now the task is to be certain that the opportunity.doesn't get away.
That
tusk it the esponsibility of every person who share
he 'vision of a truly
useful, appr priate, affordable telecommunication service for the Pacific
Islands.
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Large Stale Data Communication System
Using Packet Switching Network
'Teruyoshi Kawai And Yutaka Makita
Nippon Telegrapfift6 Telephone Public Corporation (NTT)

Abstract.
This, papir describeos an outline of a large scale data communication system
using packet switching network, concepts for selecting and.utflizing the
packet switching network, and several points concerned with system design.

Introduction

1.

.4

This system is intended o urnish an on-line real time service of employment insurance and employment information, etc. Data terminals are
installed in 750 places throughout Japan and' cuter systesi is installed
in Tdkyo.
.

'

.

.

-').

A packet switching network is used for connecting between data terminals
and the center system. This commercial puklic packet switching services.
developed under NTT auspices, is scheduled to cut over in 1979.
Thil-system replaces the current system which the Ministry of Labor has

e- initiated in 1964.

..a

0

.

Now, the desip and development of this system is implemented by NTT under
the guidance of.4inistry of Labor.
The instalration of qie Large Scale
Front End processor ('PEP) an0 -data terminals is carried out by,NTT.,
a
.%

2.

System Outline
2.1

System Configuration:

This system, as shown inigure 1, consists of.dita terminal
equipments, FEP and several Hostcomputers (HOST).
5

2.2

Center. Equipments

FEP 6 Host Roles

(1)

A

The center equipments consist of FEP,Itd several Hosts.

FEP roles are u'follows:
(

.1)
'7

.

Message switAting betwee

a terminals and seyeral Hosts.

.
2)

#

Message collection
Host.

d d distributionfor data terminals or
.-.,

201
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N
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.

4

i

Packet Switching
Network
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(25610)
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3)

4)

Message accumulation in case of data terminals or Host
`troubles.
Communication with packet Witching, network and data
terminals.

HOST roles are as follows:'

(2)

1)

Job processing, such as employnnt insurance or employment
information, etc.

2)

Updating data base.

3)

Crunication with FEP.

FEP Hardware Configuration
FEP forms a duplex system. One is for on-line service and the
other is for the standby set and batch processing.
FEP facility
equipments are DIPS (Dendenkesha Information Processing System).
Ditconsists of Communication Control Processors (CCP),
hered Magnetic Disc Pack Units (DPU), Magnetic Tape Units
(MTU), Magnetic Drums (DR), Line Printers (LP), Card Reader (CR),
CoMputer Connecters (CCN). Major hardware units are duplexed to
obtain sufficient system

A

2.3

Data Terminal Equipment
In this system, data terminal equipments are Optical Character
Reader (OCR), Printer (PR), Window Machine (WM), Line Printer (LP),
"Remote I/O terminal
Display (DISP), and Terminal Controller (TC).
(R I /O)" system at little traffic places is utilised for efficient
use of communication Lines and saving cost of TC.

2.4

Network Configuration

In this system, packet swithing network is used as communication
lines.
Communication speed of terminals is 2,400 b/s of 4,800 b/s
in proportion to traffic.
Data terminals are connected with the

Packet Multiplexers (PMX) which are installed at seven large cities
(Sapporo, Sendai, Tokyo, Yokohama, Nagoya, Osaka, Fukuoka).
4gr

Communication speed of FEP is 48 k b/s. FEP is connected wtip
Packet Switch (PS). Ip addition to packet switchingOines, leased
circuits of 1,200 b/s Communication speed are used between TC and
R I/O.

Network configutation is shown in Figure 2.

3)

1G-3

2tr

#

7

Packet SwitgAing Network
Terminal

I

2400/
4800b

12000e

Pukucqce.

Terminal

PM.
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480db /e

64kb/s f

R I/0)

2400/
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TermlinaI
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Terminal
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12P0b/s

Nagoya
64kb /e

4600b/s

PS

PMX

64kb,B.T

R I/0)

64kb/i

64kb /B

Terminal

Terminal
1200b/s
R I/u).

0

I

2400/
4800b/s

Yokohama

Tokyo
PMX

,

2400/
4800b

80

1200
(R 11/0)

48kb s

number of lines (terminals

20S

Tokyo

0

mi number.of remote I/Os

'Pig. 2

guy

Center
(PEP))

0

Network Configuration'

v

.

O

0
3.

Concept for Selecting Packet Switchitig Network

In this system, the reasons of selecting packet switching network arse as
follows:
(1)

The volume.of traffic per terminal is comparatively little.'

(2) 750 Terminals are located throughout Japan:
(3)

Distance between terminals and the center is far, because the
center is located at"Tbkyo.

(4). Message length is relatively short.
.

(5)

41(6)

4

-

The number of communication lines connected with the, center is
few because of using high communication speed (48 k b/s).

Many of line concentrators or multiplexing equipments are not
necessary which reduce network cost.
-

`-

(7)' Delay time in packet switching network is little:
For reference, the comparison of several network.systems
- packet
switching network, circuit switchingnetwork.and the leased Fircuits
shbwn in TAble 1.

is

ss,

4. 'Utilizing of Packet Switching Network
The utiliiation of packet switching network in this system is shoWn in
Table 2%
.

4.1

Terminal Mode
i

Terminals in packet switching networkare classified into Packet
Mode Terminal (PT) and Non Packet Mode Termipal (NPT). PT has the
function of assembling or disassemblipg_packets.__NPTdoeanoehave__________
that function.

A'

4.2

.:1

It was discussed to determine that the terminal mode in this system
is PT or NPT, which uses High Level Data Link Control CHDLC)
protocol.
The reasons of selectirig PT are shown as in Table 3.
Selection of VC or PVC
Virtual Call (VC),and Permanent Virtual Circuit (PVC) are basic
service in packet switching network. It is possible to connect with

any terminal in,yC mode,augh it la necessary for call establishment packets uch as Call Request, Call'Accepted, CleariRequest, etc.

2 1 ki
J

.

0.

v_
Comparison - Neiworktonfiguration

Table 1.
>

Packet Switching
Network

Item
(Sxstem Character)

Leased circuit
(Conventional
network)

Circuit Switching
Network

,,,

.Relatively little
traffic

Fit

Relatively fit

Unfit

Pit

Relatively fit

-*Unfit

Fit

Relatively fit

Unfit

1

Short Message
1

Long distance from
terminals to center

,

. Number of line

.

connected with

Pew

Many

.Relatiyely many

1center

Communication
lines cost

Relatively
Expensive

Inexpensive
.

.

,

Expensive
.

,

,

(Ratio of'cost) 4144

(CA)

(0.6)
4

Interfaie
specification
(Network protocol)

(1)

--...,

PP

...

4

Complex

Simple

Simple

°

-

..

Error-control
in network

Provided'.
between (lodes
.

Transmission
delay time

,

1

,.-..--.)

None

None

None

None

.

Present
(little)

*** This comparison is based upon the following' assumptions.
(1)

.(2)

Message.legfth --- about 128 Byte

Traffic ---.about 108 transactionyear
370.

(3)

Number of terminals

(4)

Concentrators and multiplexing equipments are used in case
of the teased circuits.

(5)

Tariff.(unfixe0 --- V0.7 41 1.0/PEket

21,11 21i

1%6

.4

Table,2.
,

Item

I

Utilization in this system
FEP (Center)

Data Terminal

I

.

.

.

2,400/4,800 b/s

Communication speed

40w

Number of lines"

6

IS 2110

Electrical condition

IS 2993

1

V.35

V.2.8
.

.--

.

,
-

HDLC-BA
(X025 LAP-B),

X.25

X.25

data
transmission

Netxork. control

protocol

.

(X.25 LAP-B)

HDLC-BA

Itintecontrol protocol

.

V 35
(X.21 bis)

V.24
(X.21 bis)

Connected circuit
t

,

370

.

,Physicalolidi%ion
,Electrical
and physical
protocol

48 k b/s

I
.

4

,

.

Number of logical channels

2500

Terminal mode

2500

PT

Connection mode

PT.

PVC

PVC

4
Table 3.
.

Comparison - NPT and PT

.

Item

NPT

PT

Comments

I

*

Utilization of logical
channel

Relatively
many

-

.

Terminal controller
software
Interface
specificasion
Flexibility of protocol.
in future(Standardization)

Communication cost

imultanous communi-

Possible

lware
FEP software

Equal

.

*

.

cation with several
terminals'
FEP most communicotes with several
I/O at same terminal
simultaneously

ual
Equal

'"
.

I

-

Flexible
(HDLC only)

Restrictive

User can design
protocol free

.

Flexible

.

Restrictive

\\*-------.-.

.

Relatively
expensive

1G-7

Relatively
inexpensive

According to tariff

21

`4.'

ti

.

.

.

C -.
The' other han s,.in PVC mode the connected
is always'
specified wh
a calling terminal. calls Vaguest. 'Therefore, it is
not necessary for call establishment packets.
.

.
.

_..

0
as shown.in

.

..

.

In this system, PVC mode is selected

Table 4.,'
4

Table 4 Comparison - PVC and VC
.

Item

.PVC

VC.

.

.,,,,,e4

.

.

,

*

dorrespoRdence of
LCN to terminal
I/O

*

..

Correspondence of LCN to
terminal I/O changes
',whenever call is estab-

Complex'

Sidple.
-

lished.

r-

:"

.

Diagnosis of communi=
Cation lines or

.

Easy

terminals from.
center side (FEP)

.Jr

therefore, PEP software
is complex.

Difficult

.

.

Id PVC that correspondence is not necessary

.

.

.

*

.

System design
concept op using
commun ication lines

Same

*

New

.Designvcopcept is' the

design

.sake as concept using
leased circuits

*

Message exchange
from a terminal
to another
terminal

Impossible Possible

*

Alm

t
.

In this system, message
exchange is dealed with

.

PEP.

:

a

I

4.3

,

L'ogicallChannel\N.
.

In this system, many Lars,
togicai Channel(LCN) can be used in PT.
:correspond to terminal I/O devices because PEP software and TC
I
:softwate can be simplified.

4.41 Optional Service Facilities

,

.

There are many service facilifies of packet switching network such
as Direct Call, Abbreviated iikdress,Calling., ClOted User Group,
.
Line Identification, Lump-sum enter Payment, eta.
Those services except Lump-suk Center Payment are not 'necessary in
othis system because "PT" and "PVC" is selected.

21 3
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Software Design

5.

/

lb

.

I'

5.1

Protocol Hierarchy..

(1), Link contrl.protocol
0,

Link control protocol is High Level Control grocedilre
X.V) between network and terminals,

b.

(20

HDLC-B)1 :

Network control protocol

This protocol is'paciet transmission procedure (X.kp
'PR, PN,.RQ,ItF packet, etc.

DT,
4

(3) .Application level protocol
t

i

This protocol is formed in this system, and consists of following items:
-,,

.

t

,

..-

11

1)

Message length

.

0- .,
..

Send sequence number
Of message -(each.r/O)
-

2)

.

ye

,

3)- -Terminal number

Input or output identifier

4)
5)

-

Message kinds ----- inquiry, message exchange,
,message collection, message distribution,'demmsnd, etc.
TC-FEP .0ontrol command

6)

e

.

request:.(TCfr.r/0),
a) 'System control
TC start and termination,' center on-line start end,
termination, etc.
,.

b)

7)

(4)

Recovery control commands 7-- PEP restart, 'Hoer. failure
and restart, etc.

Detail kinds of Message.

r-

Text, control f nformition'Snd text
slip nuiber; 'format control, etc.'

F

w

*

9

$

J

11.

10
S

t

1g79
4

121

.
4

-\

4
3

4

5.2 Several.Points on System Design
Message Loss Recovery

(1)

41

Waage loss recovery is. important Item on system design.
ffror recovery technology. such as transmission error control
(...HDLC), packet'loss recovery and picket flow control
'End -to -End control), is carried packet switching

net*ork11:

However, packet loss in paCket switching network is occured
extremely little. Moreover, in case of terminal (TC or .1 /0)
and center (FEP or HOST) failures, messages are possibly.lossed.

Diagnosis of Communication Lines or Terminal Troubles

(2)

,._

k

-

.

Communication
and TC a
not .connected
directly in packettswitchin network. .The tefore .pystem
designer myst give care to the diagnosis and the judgement'
of communication line and terminal troubles.'

,
.,.

.
.

The function of "Remote Loop 2" which is provided by packet
switchipenetwdrk is very useful tool. This fuction is.
that by looping physically at DU, the message (Elrpacket)
which the center (PT) .semis to the terminal via packet
switchlng network,
urns eol.the center (PT) again.

,

.

o

iir

In order to recover loss message,`tequence number is given to
.messages in the application protocol of this system.
(Ref. 5.1 Protocol Hierarchy)

.

.

-

.

)

retr

...

Sending Flilure Message;

(3)

.

.
.

)

\,..-

..0

.

.'

system. Therefore, it is
Many terminals are installed in
necessary to send failuie or recovery messages from the center
to all terminalstin failure of PEP.
I

..

4,

Conckusion

6.

.
4

r

.0

'p

This system service is scheduled to cut over in 1981. At present, design
and development is continued: The following various system tests are
scheduled.
-

.

3(..

Data. terminal

4 Packet slitchini network,

FEP

-

Packet switching network,

1.,

.

.

Data terminal

FEP or HOST, etc.

1.,

f

4

.
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STANDARDIZATION OF PROTOCOLS FOR
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.Abstract

The International Telegraph and Telephone Consultatiye.Committee (MITT)
issued its first Recommendation (Rec'X25) relating to Public packet
switched data networks in 1976.
In 19,80the CCITT is due to ratify
several more important iiecommendationi which' will enable a 4ld wide
standardized packet switched data service to be imptemented.

I

The various Recommendations issued are referred to, but particular
reference ig made to the efforts of the various common carriers, who are
implementing or planning to implement packet switched data services, to
eye a common sab-setof protocols which will apply on all networks
wherever they are implemented and which should thus ease-the problems of
interworking and the connection of customers to thepe'new public. networks.

Evolution ofPaeket Switching

14

,

'Packet switching involves the handling of discrete blocks of information
and switching therg, as entities in a series of steps across a network
tilom sender to receiver. The earliest proposals for a pack;t switched
system were the result of a study into a combined voice and data network
which could continUe'to function even if some switcting nodes were made
inoperable due to enemy action (1). Whilst the application orthe
concept or packet switching to combined voice and dignon-voice services
generally in a military environment is now once-again being actively
pursued, the greatest progress has been in its application for data 1,
communications in'a business environment.
w.
The best known of the early packet switched data networks were those of
the Advanced Research Projects Abncy (ARPA) (2) in the USA, and of the
National Physical Laboratory (NPL) (3) in the United Kingdom whose
networks were brought into service in.1969 and.1973`respectively.
"Because.of the interest raisedby these and other research based neWorks
the British Post Office (BPO) decided in 1971 to implement in conjunction
with its customers a.publit Experimental Packet Switched Data Service
(EPSS) (4). Due to the lack at,that time of apy recognized standards for
a public network considerable effort was made by the BPO to include in
the netriork design as many possible varients as were feasible and to
include interworking facilities to the switched telephone and telex
networks to enable simple non-intelligent terminalOo obtain low cost
access to host computers. Full maintenance, network manag4ent and
billing facilities wiA also incorporated. Forvarious reasons delays
were inevitable and the service based in 'effect on seven nodes was not
eventually brought into commercial use until early 1977. By this time

2.16
1'

1G-11
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,seeral other common carriers had also decided tó. introduce pdblic packet_
Aftched data services and by early .1980 networks in the USA, Canada,
France, Spain and the United Kingdom will be in full operation,together"
with a network - EURONET (5)- covering pie nine member countries of the
European Edonomic Community (EEC).
In December 1978 the first internation4 packet switciipd data service
outside N. America was ppentd linking the neoworks.in the USA (Telenet'
and Tymnet) with the United Kingdom's (IPW which itself will be ,
connected-to the national service PSS which is to supersede EFSS in'
March 1980. Other international links are also expected to be established.
during 19,80 including the linking
EURONET to N, America and by 1984 a
.wor14 wide packet switched data service 'seems now.tb be a realizable
objective.
1
.'

p

The Need for,Standards
4

4

.

*.,

The key to the interconnection of any telecommunjcations serv.Se on a*
.
international basiq is the establfthment at an early,stage e1
'internationally agreed standards or Recommendations as.they are general*
known. These Recommendations need to define not only'the services and
facilities to be/provided but also the methods to be usedtto set-up and
..--clear-down calls, the routing-of traffic, the charging pOlciples to_4a.
adopted, the numbering plan and network interWoi:king vile* for both ,"
:.
ke:
terrestrial and satellite links. The actual Recommendations aec.determinedi',4
.
4 the CCITT need tar be implemented by each and every common carrier;ira 4'.
- ..
s
7
world wide, as distinct from a national service is to be implemented'.
4.
Unlike the telephone and telex services a wide range of terminals can be .
.4
41 connected to any data"service pnd this thus.necepsitates Retoimendationa.
.
.
.,being established for the interfaces between these terminals and
:
,.k,
individual networks. These interface Recommendations aie generallx the
......,.
t
the common
mon carrier
most difficult. to finalize since they involve not
but also the data processing industry and the International..Standards
..
'
t.
t
fi
Organization (ISO). To help resolve responsibilities in the interface
area the CCITT has issued.(6) Recommendation A20 which definesthe
responsibilities of the CCITT and other international organizations for
!/) N
;
the standardization of data transmission.
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Whilst standards for public packet switched data services ate essential
if internationalinterworking is to be achieved it is equally true that
standards are also necessarto enable information to ,be exchangesd
between data terminals once a "call" has been established. Unlep these. .
latter standards can be defined then the amount of traffic flowing and
the patt4ri of traffic could 11 effected leading to .pbssible reductions
in revenue to the common carriers'. 'Progress in this area neetils,e
tb
such as to ensure that future computer systems conform toostandards. to
a sufficient extent to permit a variety of types of intercommunication
between such systems irrespective of a particular systesupplier. Ms',
concept ig known as "Open System Interdorinection" whereby any computer
program, terminal, or user may meaningfully intercommunicate with any
other. Studies are proceeding in both ISO-and the CCITT the approaoh
eing firstly to defihe a general model which would be application and
implementation independant and then secondly to agree Recommendations tor ,
specific applications and system components which would be implementatiofi

.
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The
dependent, in conformity with -the general structure of the model.
ISO has identified a 7 -level structure (7) for the full definition &
user -10 -user cdMmunications, trough- a, switched ommunications network and
this is shown in Fig. .
.
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.Within the CCITT Recommendations are ratiffed" or amended at the end of
each Plenary Period of four years. The first Resommendations relating
to Packetswitchia Pate 'Serviced were agreed in 1976 (8) 'and published
in 1977. Important Recommendations issued at that time were those
^relating
to:,
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The ititual issue of these standards depended to a great exte nt on the
=. efforts of those common carriers namely Bell, Canada% 4ench. P:T#112., BPO;.
,
laeriet' and, NTT (../apan)'who were at that time implementing or had
the work of the
, lieplem6ntqd -public packet 'switched dati- networks a
.,f.
'-.0,-.,
In. the normal
..."= ''' s' "cg#T Special Rapporteur - Halvar.Bothner-By of Na
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of :co-operation found within the CCITT many c Orp7romises had to be
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:made ,to reach agreement mhich in the Caw o the BPO meant the E$SS
ArotoColcbsing abandoned' as, non-standard and in the case of other carriers
necessitating major modifications to implemented or planned systems which
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in some cases delayed their opening.

Within'Europe an added impetui.was given to the standardization of packet
switched data services with the decision by the Commission of theEEC to
place a contract collectively with the nine COhmunity based
Telecommunications Administratiohs for a- packet switched data network,
EURONET, to enable users within the Community countries to gain low cost
access to scientific, technical and socio-economic data.
One of the
stipulatitns in the contract was that the network would be implemented in
accordance with international standards, in so far as they were available,
and would be enhanced in stages to keep pace with future standards. The
CoMmission subsequently placed contracts with commercial companies to
develdp user-to-user procedures for search and retrieval so that, all users
might use the same procedures irrespective of the data base being
accessed.
When EURONET was being planned it was realizet'that l'Ow cost access would
only be achieved if access could be given to the network via individual
natibnal switched telephone networks aild the data coMmunicatiods.group
(CD) of the Conference of European Postal and TelecommunicatiOns
Administrations(CEPT)
was requested to specify the necessary standards to.
apply for such interworking. These standards.were defined as the
EURONET Switching Protocol (ESP) 20. Because the CEPT recognized that a
European standard in isolation would not in itselfivarantee-a world wide
.standard the proposals, which in effect were implemented on EURONET, were
discussed within the CCITT and in 1977 were accepted as Provisional
Recommendations albeit with some modification.4:The Recommenditions
agreed in 1977 and issued in 1978 (9) were namely:.

Packet Assembly/DisassemblrFacilities

I

Interface for 'character mode.terminals
accessing. a"PAD facility
-Information exchange between a PAD and
a Packet-Mode Terminal

-

X3

-

X28

-

X29

At the time Recogimendation X25 was published the Level2 Link Access
Protocol (LAP) was based on one of theHigh Level Data Link Control
(HD1C) procedures which was in the c,lrse. of being standardized by the
ISO, namely the two-way,simultaneous Asynchronous Response Mode (ARM).
Subsequent studies within CCITT and ISO'indicated that the preferred Link
Accesi Protocol should be based on the:Asynchronous Balanced Mode (ABM)
now known as LAP"Bli. A reyised version of X25 was .thus issued by the
CCITT in 1978 (9) including not only the LAP"B" version but also" further
,
clarification of other parts of X2.

It is currently anticipated thiVEURONET
X3, X28 and X29 and incorporate LAM" as
Other networks in the world expect to do
not yet in operation'only LAP"B" will be
the single standard for future networks.

1

411 be brought into line with
well as LAP-of X25 by mid-1980
likewise but for some networks
offered.it being recogniged as

Because of the need to effect' nternational interworking, standards for
a world wide numbering plan and for ,iriternetWcOing needed to be
established and the CCITT issued in 1979(10) Provisional Recommendations

21E)

.

for:-

International Numbering Plan - X121
Interworking between Packet
Switched Data, Networks

Once again these are being implemented on EURONET and on other networks
as necessary and their availability should expedite, the provision of a!
world wide service. An indication of the status of standards and
Recommendations for packet switched data services has been published in
recent articles (11) (12).

"4-

\
s have been prepared too early,
There has been criticism that the stand
that they are incomplete, and are implemented differently on the various
networks (13). Some have even opposed standards on the grounds that they
inhibit dev-elopment.
However,. an extensible approach which does not
'.inhibit development is desirable and there is now anurgent Teed for
existing pbblished Ocommendationi to be finalized as far as is possible
so that the CCITT can ratify them at their Plenary in 1980. There is also
a need to bring existing networks into, line withthe then agreed
Recommendations and for new networks to be implemented in accordance with
these Recommendations: Of particular interest are the further definingof
Recommendations X3, X25, X28, X29 andiX75 by March of 1980 so that the
considerable number of packet' switched data networks now being planned
/ can provide a common sub -set of facilities and common standards and thus
ease the problems of interWorking and.simplify user connection. The
current situation in regard to the plans of European Admi,!rations for
packet switched data services is shown in Fig. 2.'
'

,
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Future Trends in Standardization
Recently several of the common carriers who have or will shortly open
packet switched data services have recognized the need to bring their
particular implementation of X25 into line with each other.' Some of the
networks were introduced when fey' standards existed and others will
become operatiohal just is ,the CCITT agrees revised Recommendations as
can be seen from Fig. 3.
**-50'
RESEARCH BASED NETWORKS

can RECOMMENDATIONS
X25
X92
X28
REVISION
OF ALL
X29
X78
X95
X98 X28 REV, X121
RECS.
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FIG. 3. RELATIONSHIP BETWEEN DESIGN' PERIODS
OF NETWORKS 'AND ISSUE OF CCITT RECOMMEN)WRONS
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It now seems likely'that as far as X25 is concerned all networks' could
from early 1981
(a)

Implement all facilities designated 'Es'for essential in
Recommendation X2 as specified in 1980. This could include a
redefined flow control parameter'seleption facility, and a
throughput class -selection and negotiation facility

(b)

Allocate logical channel 0 for all single channel DTE's

(c)

Standardize all data fields to an integral number of bytes in length,

(d)

Offer LAP'S' although some may not offer LAP

(e) Include facility and Address Fields in Call Connected packets sent
by the DCE
(f) 'Rationalize the P(R)tsignificance aspects to permit both.local and
end to end significance
(JO

Implement a 180 second network timeout for incoming4calls.

Further additions are also envisageiefor X3, X28, X29, X75 and X121 with
a view to their incluAion in the next issue.of.CCITT Recommendations which
is expected to bepublishect in early 1981. Unfortunately however it may
not be feasible in X25 or X75 to, define a multi-line operation and a
Recommendation for this faality may have to await discussion in the next
Plenary Session of the CCITT 1981-.0984) although if agreement can be
reached'a Recommendation could be issued inn 1981 or early 1982 under the7
accelerated procedUre of the CCITT.
Conclusions

Over the past eight years the CCITT has made considerablproOess in
' the standardizifion of Recommendations for packet switched data networks.
Unfortunately progress within the LSO on user to user protocols has not
been as fast but there is now a keen interest being shown in standards
by users themselves which could iseeto user specified standards which
the data processing-industry may find itself having to adopt.
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"User Applications of Canada's Datapac Network"
by A.M. McMahon, Director, The Computer-Communications Group,
TransCanada Telephone System, Ottawa, Canada

A/

I
.

Cap da is a country with 23 million people unevenly distributed throughout

some ten million 'square kilometres of territory.

About 80 percent of this

population is, however, conceittrateS within a very narrow corridor 4500 kilom tres
long -- but only 200 kilometres wide -. just north of the Canada-U.S. 'to er.
Besides this geographical dispersion, there are severe natural barriers to com unications within the six time zones. Yet virtually every borne and business in the
country is connected to, Canada's vast telecomminications network.
he
TransCanada Telephone System, a consortium of the major telephone compan es,
has approximately 86 Million miles of copper wire installed and over 52,000 route
miles of high-capacity .miCrowave system, plus advanced satellite communications.
Through The Computer CornmunicatioRs Group of 'CTS, Canada was the first

country in the world to put a nationwide digital data transmission system, The
Dataroute, into commercial operation. .And strnitarly, CCG introduced Datapac,
Canada's first packet switched data communications network. This paper describes
CC4's development of user-oriented packet switched services and some specific
Datapac applications.
.4.

The end-uiers of data communications have been intimately involved in
virtually every stage of the design, development, engineering, installation and
application of Canada's Datapac packet-switching network, one of the first systems
in- worldwide cocknercial operation.
'

t

The basic network and individual services have been designed to mejt the
computer-communications requirements of our customers -- whether they are large
government departments, financial institutions, oil companies, academic or public
organizations, or businesses in a wide range of industries, from time - sharing to
..
retail shoe-selling.

,

'Pr'

.

-

ojhe

,

,

Datapac has been exceptionally successful both in terms
number of
customers on the system, a number which is continually increasing, and in revenues
for the telephone organization in Canada, the TransCanada Telephone System. This

. acceptance in the marketplace is a direct result of the dialogue and interaction
with users, including manufacturers, every step along the way.
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We were anticipating practical user needs right from the beginning, when; in
January 1974 TCTS first announced plans to build an intelligent network for data
communications, using packet switching technology. In October 1974, further plans
for the network, to be called Datapac; were announced. And, a month later, the

first draft ót the Standard Network Access Protocol, The essential machine
language standard for packet-switched data communications, was published. This
document was circulated very widely to manufacturers, users (both customers and
non - customers), universities, internatiogel standards organizations, carriers, regulatory agencies and other conCerned oWizatioris. A great deal of feedback was
,received which was integrated into the final actual standard.

To connect low volume inquirykespimse terminals to .data bases, an initial
.service called Datapac 1000, was actually In service from 197.4 using interim
technology.

During this period of. development, our marketing forces were very active in
explaining packet switching theory and the practical advantages to the potential
market place, transmitting inform &tion and absorbing data requirements in a

V
constant market research process. Benefits such as low cost, with charges based on

the amount of data transmitted; high accuracy; reliability; and the efficiencies of a
shaied, universal packet-switched network were highlighted for users.

4

These inherent advantages of ,packet switching technology form part of the
decision criteria which users take to aceciunt whefl evaluating data communications %vices. Because Datapffc is shared, public network, this allows efficient
sharing of facilities over a much' broader universe than eather private systems or
shared private networks. In addition, communications on an international basis will
be possible as public packet networks throughout the world interconnect. And
because Datapac is built around a standard protocol, commun tions between
formerly-incompatible systems and different manufacturers equip nt is becoming
possible.

Datapac offers a high degree of accuracy, with virtually error-free data
transmission as a result of three levels of error control built into the network:

1) The first level occurs on the access line where the Frame Level Logical

Interface of SNAP ensures that user data from a SNAP access line is
transferred to the network as error-free as possible. Error detection is
handled by a Cyclic Redundancy Check (CRC) field in the user data link
control procedure
error correction is handled by re-transmission.
2}The second level occurs within the network itself data transmitted on the

internodal trunks is also protected by a CRC, as well as by an end-to-end
software checksum, which are re-calculated at eve node. Because the
checksum and the CRC apply to both the header and the data of the packet,
they prevent both the delivery of incorrect data as well as delivery to an
incorrect location.
3) The third level occurs in the end-to-end sequential numbering of packets
within Datapac, which enables detection of out-of-order
or missing packets
4

between source and destinatlorrnodesi
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Rates were filed in November 1976 *ith the Canadian Radio-Television &
Telecommunications Commission (CRTC) and other appropriate regional (provincial) regulatory agencies. Datapa erving Exchanges (DSEs) were established in
53 Canadian communities across t country to proyide a nationwide intelligent
network.

In our assessment of the Canadian computer communications environment,
the order of our priorities dete fined the development of specific packet-switched
network services. First of all, e wished to provide basic access to the network for r
intelligent terminals and com tens with X.25 capabilities. At the same time, we
wanted to offer Datapac acc s for the large body of asynchronous terminals. We
identified a later require men to reach the retail and point-of-sale market, which
includes electronic cash registers and many other terminal devices. ,Beciuse of the
massive population of 3270-type terminal users, this was a key candidate for a
packet-switched network service, as was the overall remote batch market.

)These are the markets we initially identified as important in Canadi they
ate/prpbably
significant in other countries; too. Now,
describe how we have
rauned1Datapac
services to meet the needs of users in those areas.
The first two packet-switched services were called Datapac 300Q and 3101.
Datapac 3000 allowed intelligent devices, such as computers, to be connected with
Ahem network by means of the SNAP protocol, compatible with X.25, the
internationally approved protoCol for accessing packet switching networks.

,

The other initial service, Datapac 3101, connected non-intelligent asynchron-

ous teleprinter-type terminals to the network by means of a Network Interface
Machine (NIM) which supplies the intelligence to packetize data for transmission
over Ditapac to the appropriate computer, and depacketize return data traffic for
presentation to the terminal.
Both services, even before_ commercial implementation, were being used by

.

actual data users in internal fi Id trials by Bell-Northern iteseatich and Bell
Canada's Corporate Systems
anization (CSO), one of the largest computer
facilities in the country.

The network was officially available on a commercial basis when Datapac
rates were finally approved on June 14, 1977. Of course, CCG had been working
with varions organizations for some time, with trial installations operating for a,
number of data customers. For these first customers and, in fact, for all potential users,,the reduction in
data communications costs by up to 70 percent, depending on usage and system
configuration, is one'of the very attractive benefits of DAtapac: This, along with
the assured accuracy and reliability, has allowed organizations not previ6usly data
users to get into computer communications economically for the first time. And it
has enabled other sophisticated customers to develop innovative new applications
of computer communications for their company or for their clients.
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' , Network reliability is always another prime customer consideratiot

For

Datapac, TCTS has,an availability objective -- which we are meeting -- of 99.80
percent. This is a result of (a) standby equipment; (b) the provision of alternate
routes through the network; (c) sophisticated network, monitoring and control
systems (made economically feasible through sharing); (d) the intelligence of the

network which can monitor its own performance and correct instances of
o

deterioration -- often before the user is affected.
.

.

To maintain this high level of performance, a National Data Control Centre
in Ottiwa provides network surveillance for . TransCanada Telephone System.
member companies and is manned_ 24 hours a day, 7 days a week. Datapac network

surveillance responsibilities of the NDCC include alarm surveillance, network
control sand softWare changes, which are accomplished through the use of . the
National Control Centre 'Node, a unique node within the network. All alarms and
billing information are collected in this node and transmitted to the host computer.
1

.:

.

Early on in our planning, we recognized that industry - oriented and'application-specific systems were becoming increasingly important to the user.

.

High on our market priorities list was the retail environment, an industry with
extremely high data communications potential because of the pervaiiveness of
individual terminal outlets right down to the consumer level. By allowing,
Electronic Cash Registers (ECRs), ECR concentrators and other eoint-of -sale
devices like Credit check pads to access the packet switching network and tie into a
host computer, a data communications service would have real business value to
..

the organizaions involved.

.

)

Accctrdingly, we developed Datapac 3201, an access service supporting
buffered, pollable,tasynchronous terminals operating under the 1S0 poll/select
asynchronous transmission line protocol. It uses NIMs to link these terminals to the
network, with no special hardware or software required. The link between the

ttatapad network and the host computer is provided by Datapac 3000 service.
Typical on-line, real-time applications of Datapac 3201 include data collection at
the point-of-sale for retail accounting control, inquiry/response systems for credit
verification and inventory control. Terminals supported includei NCR'28/I25 ECRs
NCR 751 digital concentrator; NCR 724 ASCII Communications Interface; TRW
4234, 4235 & 4236 ASCII ComrOunicTions Interface; NCR 2150 series of POS
terminals and NCR 726/255 POS syste .
.

%

For some smaller firms .such as a florist chain linking several locations via
the network -- which were involved in field trials of Datapac 3201 service, this was
an entirely new venture in data communications. For others, it was an enlargement
of-existing capabilities and a chance to gather and use management data, such as
inventory information, in more of a real-time fashion:

......

s.

.
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Similar ly,, at this time we' introduced another application -spe<ific service
which was intended almostexclusively for the consumer loan industr
Called
Datapac 3203 in our numbering scheme, this is an access seryice supporting
buffered, pollable, asynchronous terminals operating under -an enhanced IBM 2140
mod II transmission line protocol, linking the terminals: toy the network through
NIMs.

One of the realities of computer cpmmunicatibns in Canada is a direct result
of our geographical position and econolmic-social-political interrelationship with
the United States. The existence of multinational corporations and_ companies

doing bysinesi in both countries dictates the necessity for a" great-deal or

transmission of data across the border. And data user&jj3 our marketplace, .to
fulfill their organizational goals, require, efficient international computer commun-

ications services which take advantage of the latest technology -- packet
switching.

So we developed appropriate hardware, software and standards which would
alto' interconnection between Datapac and packet switched networks operating in

the U.S.

In January 1978, TCTS filed. rates for connection with Telenet. and

TYMNET, interconnection which allowed subscribers in. more than 100 cities in the

U.S. to access 'host computers and terminals in 55 'Canadian Datapac Serving
Exchanges. The key to the linking of these packet networks was the acceptance
and implementation of agreed-on international standards-based on the alreadyapproved X.25 protocol.

Datapac/Telenet and Datapac/TYMNET were the first commercial linkings of
X.25 packet networks -- although we had achieved this before on an experiment$
basis. We are now working with other overseas carriers, through Telegiobe Canada,
the Crown corporation chartered tq provide ,overseas telecommunications services,
to introduce links between Datapac and European packet switched networks.

Datapac International Sei-vice to Hawaii is 'now available through your
DASNET packet switched network,' provided by theHawaiian Telephone Company
through a direct connection to Telenet in the continental U.S.'

It was estimated that there were approximately 13;000 11SM 3270-type
terminals operating in Canada, used widely in private line applications such as
insurance networks for piiicy and claims processing; the financial industry tote
credit verification and manufacturer dealer networks. So from a strategic .view
point we felt there was a real market dem'and for a. Datapac service for these
terminals. Certainly, the large population of 327,0-type terminal users also wanted
to achieve the Cbst, performance and flexibility benefits of packet-switched
facilities without costlyprivate pystem implementation.
.

1
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Our Datapac 3303 access service, introduced in February 1979, allows 3270-*
type data terminals (using, the Binary Synchronous Communications Protocol) to
access host computers over the national network. This would include support of
terminals like IBM 3270, CCG's own Vucom 2, Courier 270/275 and Sycor 290.

Typical applications achieved an, average response time of three seconds,
which made Datapac 3303 very attractive to users with response time-critical'
requirements.

.

In addition, the average 3270 user would experience_ savings of around 30%,
with some users saving up to 45% over existing private-line systems.
,

--,...,....._._

For example, on one inquiry/response and data entry type of application for a
typical TCTS customer, a manufacturer in 16 locations, the cost for a Datapac 3303
system was $16,072 -- versus $21,046 using a traditional digital service -- a saving
of 27%. Similacily, a time-sharing provider's network configuration using Datapac
3303 was $13,436 -- a 32916 saving over the estimated $19,712 cost via private-line

data facilities.

I
... -..!

Both Datapac 3303 and our most recently- announced service, Datapac 3304,
are very important access services designed for specific applications in the highvolume synchronous remote batch and data collection market. Datapac 3304
provides support for multi-leaving-HASP remote job entry terminals and computers.
In addition to addressing the immediate needs of specific existing terminals ( and
users), the related interfaces provide, access to packet networks for many other
synchronous intelligent deviCes such as minicomputers performing data collection

or file transfer ftitions.
.

.,

Because of this, considerable dialogue was carried .out with potential
-customers, manufacturers, other network providers, front-end sup'liers and
software houses. Items addressed included the interface protocol specifications
and how eod-to-end status and control information should best be handled by the
network and the user.
.
As described, we have designed and introduced a variety of packet-switched
data communications services over Canada's Datapac nbtwork, keeping in mind
not only the technical possibilities but also how any technological improvements in
computer communications would be put to practical use by data usees. To bring
this into down-to-earth terms, let me give some specific examples of Datapac
applications by firms in greatly divergent industries and with completely different

needs.

Kinney Shoes is the number 1 shoe retailer in Canadaf and part of the U.S.
Kinney Shoes/F.W. Woolworth/Woolco organization. Even before the announcement
.

and filing of Datapac 3201, the service designed to link electronic cash registers
and POS terminals to host computers over Datac, we were involved in detailed
discussions with EDP and general management people in this organization. At the

same ti9le; we were workingwith a manufacturer on the development of
approprike Network Interface Machines (NIMs) which could integrate the
SNAP/X.25 'protocol so as to interconnect ECR terminals and host computers over
the packet-switched network.
1G-24
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This was a -time-consuming and intensive process. We had some delays and,
lementation difficulties, but Kinney Shoes is now opertting_over Datapac, with
stores' across Canada on the system. This is an example of an application, of

data communications which would not have happened, or at. least not - for a
considerable time, if it were not for packet-switched data communications.
Datapac-represented to Kinney Shoes a virtual cost/saving of 60% over a dedicated,
private fine system. At the cost for traditional data communications services,
howevef, the organization. was not about to implemerit-such a system. But with
the reduced costs of Datapac, it was practical and cost-justifiable to obtain salts
atid inventory infor"mation using computer communications.

In the time-intensive world of retailing, the immediacy of information can be

crucial to profitability.

Utilizing data communications, Kinney Shoes have

. streamlined procedures: stock goes immediately where it's needed, inventory turn-

i'pround time is ten days faster and they can spot sales trends quickly and react
actively to them. They now have a sales reporting and inventory cbntrol systeal
that utilizes an elettronic cash register at the pint-of-sale which not only rings up
the sale, but .alsd the style number, size and employee number. Through Datapac,
this data is transmitted immediately to Kinney's inventory control centre so that
stock is replenished and mark-downs recorded. It replaces a previous manual and
batch system of marked cards. Inaccurate and dated_ information is virtually
eliminated with data communications.

4

Another case study where immediate and reliable data can have extensive
financial implications is a nationwide data communications, system which °CCG
developed, using Datapac, for the Toronto Stock Exchange. Their system provides
trading data on stocks, bonds, options, commodities, Nasdaq and 'U.S. mutual funds
on more .than 20 North American,markets. As well as price quotes, statistics,
previous trades and group comparisons, the TSE system provides commission
calculations, full inquiry and response capabilities for all customers and complete
wire service informattat. Over 100 terminals on Datapac provide brokers in 22
Canadian cities and the United States with complete market data instantly and
economically.
.

A third customer is one who has a very high profile 'considering energy
concerns nowadays. And it is an industry in which the transmission of accurate°
data is particularly crucial for the timely distribution of stocks which could avert
crisis situations. Imperial Oil, a Canadian subsidiary of EXXON, -came to CCG and

together with their data speOalists we designed a network which economically
linked 14 medium-size automated oil terminals across the country to host
computes.' We evaluated with the customer the alternatives `of a system via
private line or packet switching and were.able to do it at 55% of the cost using a
four-tiered distributed data processing approach and Data*:
There are over 2,000 connections to'the network and some 200 customers now
operating on Datapac with a wide variety of applications. The key to the effective
implementation and utilization of CCG's various packet switching services is the
close cooperation between our planning, sales, engineering and -installation people
and the EDP specialists and general management staff of the potential user. This
liaison provides the working framework for development of an appropriate data
-communications system based on the customer's real -needs and the 'available
technology.

1G25
4

2au

.

1

''

We are proud to say also that the technology behind our packet network is
Canadian - both software and hardware. The research and development on the
switch, called an SL-I0, was done to our specifications by"-Bell- Northern Research
in Ottawa, Ontario and the switch is manuf4ctured bytNordthern Telecom Canada.
We have been greatly encouraged, not only because Ditapac services are now
receiving good acceptance bNhe marketplace in Oi Ina& but also because the
packet switch we developed ibeing 'purchased for similar networks in other parts
of the world. The Deutsche Bundespost has recently made the decision to use the
Canadian SLAG for its large public packet network in Germany. Switzerland is also

definitely using the same switch and other carriers and private n

are

actively-examining its
-

Canada, The Computer .Communications Group of the . TransCanada

In

Telephone System have taken paCket switching from a technological idea through
-:-..engineering and service development to actual implementation and application by
'data users. At each stage of the process,. we have worked with all concerned
parties -- business, industry, manufacturers, government, academic, regulatory,
international standards bodies and consultants -- to ensure that Datapac would

meet the real-world needs of users now and in the future.

The number of

customere on the system, the number of orders now placed and three full years f
experience in operating the network .convince us that packet switching is a soup
practical, economio _technology and permits a range of service offerings that ha
wide appeal and Acceptance 'by users.

e.
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Policy- making in the field of telecommunications is the heir to several
quite separate 9onititutional traditiems.' On-the one hand there is, a view
presumed todescend from Milton via Milt and the Fathers of the American
-Constitution which inhibits all interference by government in the circulation
:of information and ideas. The.proponents of this total separation of culture'
from government insist on the antiquity of their position, although it is
actually'a late 19th century intellectualiza4on or extrapolation of laissez faire economics. On the other hand; there is a line of policy-making dating
back (in/fritain, at least) to the construction othe canalasystem and the
later raifway network by which it was and is deemed appropriate for Parliament
and Government to mak& policy in the field of transport'and, indeed, to make
provision'for public ownership of basic communications facilities. The telegraph is historicallya mere extension of the railway system and both systems
were thought from the very start to be most appropriately inaugurated by
private enterprise but taken over by government when gully #eVeloped." The
private railway entrepreneuri of the early 19th century were provided with
recallable franchises, not with an inalienable right to own forever basic
commugcations facilities (I).
It is the pontention of they writer of this paper that a certain amount
of historical sand is being th wn in our eyes in mucliof the contemporary
discussion concerning telecommulya4ons regulation; by examining the
historical roots of the present'aisculsion concerning the role dthe
state in telecoMmunications planning it might be'possible to make certain
useful adjustments to the notion of what the "true faith" should really be in,the democratic western,yorld. What we have to keep in mind throughout
is that telecommunications issues are continuations of older media issues
and that inherited doctr&ne is much more diverse and imprecise than the
proponents of the strict "western" view, for initance, at UNESCO would
have us believe...0".

Communications facilities in all European societies have always b een
subject to two pTessures: towards vigorous nationalization and equally
vigorous international rationalization.
Thus the Thorn and Taxis messenger
system of the Holy Roman Empire upon which the whole,:trans-European information
system depended'for many centuries (right from the late middle ages into the
Enlightenment) wasian attempt to overcome the combined deficienceis of local
and regional coaching and news-disemination systems (2). There were private
news systems such as those of theugger Bank. and there was.a growing'desire
on she part of princes to ecimal the speed and efficiency of these private
.
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interests;'a11 businels-Competition in mercantilist economies was based upoh
the swiftness of carriage of information and foi a good international system
to develop local governments had to create road inspection .organizations and
oblige local authoritiesto ensure that routes were kept-clear. The creation
of a national communicaCions system became an international obligation,, neflect
of which would bring immediate local economic repercussions.
The.goverAment
'of England did 'not greatly object to the fact that the international traffic
.wavultimately guaranteed by the authority of the Holy Roman Empire.
Governments, of course, maintained their own message systems, as they
still do, for really import4nt matters of state and as theera of mechanical
devices dawned, they found it more and mote difficult to ensure that theirs
*ere superiorto the methods available to the ordinary publicTbroughout
the 19th century., there was a constant search for faster ways of reporting
wars, conferences,.revolutions, with newspapers, commercial intelligence
merchants and governmentsall in mutual competition. The need.for better
communication within the growing overseas territorial empires of the
European states led directly to the development c4 the three great interr
national news agencies which dominated the world until the inter-war yead:
Reuters, Haves and Wolfft.all three occupied an important position within.
th 'eir respective nations, even though Reuters.always prided itself (apart
from certain lapses during wartime) on keeping its financial affairs separate
from thoseof government. Nonetheless, all the great agencies of the 1-9th
century and these which have established'themselves in the world league in
the present century (AP; UPI, AFP and IA) have bofh competed with,gmvArnment
and cooperated with it to obtain and diseMinate important international news (3).
plip has been impossible even, for those national agencies which are owned entirely
by newspaper publishers.and.otherholders of private capital to remain entirely
independent in Judgment.
They, like the governments of ,nations, are national
institutions and must form their priorities according to national perspectlVes.
The pioneering agencies of the 19th century were themselves major investors
in telecommunications 4acilitiet, which function they performed only at the
behest of national governments of other societies as well as their own: *thus
Reuters for a time obtained major concessions in the telegraph cable business
across large areas'of Europe and Asia, and these activities were closely
supervised by government, sometimes sanctioned, occasionally forbidden.
.

,

.

.

It was not merely the major news-collecting enterprises which were
subjec t to certain ordeisof governmental policy.
Newspapers themselves
considered their freedoms, where they enjoyed them, inrsakrather different
light from that of later theory. All newspapers came to dependupon railway and postal concessions for their distribution and upontelegraphs,
tele"grams and cables for their news collection, and decade after decade
have been obliged to negotiate the terms by which these very basic 'necessities have been supplied. But their links, inmost societies accepting
The
press freedom, with go4ernment have been even more deeply nmeshed.
basic content of a European newspaper in the age of the telegraph consisted
in information supplied either, by government or by politicians in their
capacity as party spokesmen; the newspaper and the platform were symbiotic
institutions and press freedom was conceived In most societies as a branch
of political freedom because it was .a branch of political activity., The
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newspaper was the link between the party and its supporters and most newspapers were owned by or subsidized b political parties or wealthy supporters
of political parties.
With the coming of display advertising (in the 1.880's)
and of the mass press no longer dependent upon ekternal finance the position
changed only marginally, since press owners were almost invariably deeply
involved in politics. Ap owners of the Times, amongthe first newspapers
to pride itself on its financial independence and its freedom.of the
necessity to take political bribes (as it had been obliged to do in its
early years), were very keen Parliamentarians, and as newspapers reached
further and further towards the mass audience their publishers sought
nplitical power with increasing fervour; it fias been the custom only in
the present generation (and .then only in a few of the Anglo-Saxon-countries)
for newspaper publishers to eschew the pokiticallife. 'NOrthcliffe prided
himself on usurping the privileges of elected politicians: "Thy larger
the circulation of the press, thentess powerful the politicians," he once
Beaverbrook, Rothermere and the French press barons of the 1920's
remarked.
and the 1930's were all busy in politics; William Randolph Hearst was by
no means alone among the early American newspaper dynasts to fincy himself
a statesman. The Berlin newspaper magnates who flourished before the collapse
Publishers saw the task of statecraft
of Wiemar were failed activists.
almost as a logical corollary of their businesses, ai a'way of guaranteeing
their market, as a natural adjacent duty'to publishing.. Their power arose
automatically from their command of the mind of the masses.

.

'In the fashionable abnegation of political linkages today, American
newspaper personnel are unconsciously exporting American constitutional
ideas, which are much newer and untraditional than is.sometimes 'realized.
Watergate has been the occasion of a vast international celebration of
"Fourth Estatism" and of the reassertion in journalism schbols the world
over of the inquisitorial_rights and.obligatiops of the reporter. In
practice investigativ journalism has been built more upon government leaks'
than anti-government evelations; initthe highly, pluralistic poly-centered
context of the Am= can state every rephrter's scoop is some .official's
context of the more monolithic nations of the rest of the
handout. In t
democratic world an excessive reliance on "first Amendment",thinking can
even beAdamaging to the working of alree press if it'tempts publishers
towork along illusorily liberalistic lines. The best security of
journalism often lies precisely within its political tllegiance; one
may point to the way in which, belatedly, an objective American press helped
to bring the Vietnam War to an end, but one mays also point to the way in
which reporters. if0Frince whose political indentity was overt played a
similar role in bringing to an end the military adventure in Algeria.
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France is in fact t very good example of a country which regards the
state not as.the enemy of freedom bdt.as the triumphant treatioa of'an act
of social liberation, the Revolution of 3.789. /Politicians in France despitillw
(or because of) the press freedoms finally-bAtowed in the law of 1881, are
all heavily, involved in the management of the press. The French government
controls all telecommunications activity on French soil but also manipulates
the content of all radio and television and the ownership bf all newspapers
of note'; it controls the major advertising agency and chooees4g4$01pirectors

C

of-ail broadcasting companies; it even exercises de facto controlling power
in a series of radio stations sited on" the territory of neighbduring states,
but beamed at the population of France. Although the broadcasting system.
of France has long been the subject of parliamentary discontent and frequent
reform, the grievances have usually been that the broadcasting systell'has
fallen into managerial and firiancial chaos rather than that governmental
influence has been excessive; the left has complained of theielack of editgx3 al
freedom in French radio and television but no one believes dim it is po, sible
in Fiance for a public institution to function without political supervision -even a public institution like a newspaper, where the shares are all formally
held by private individuals. In any dispute or during .any period of uncertainty,
'France looks to the state (*.e:, the government) to take the initiative. She
has a different view of the state rather than an excessively etatist ideology.
In practice the content of the French written press is not much more 04
influenced by government than that of the Angld-Saxon * ountries. In the
'-latter, where radio and television, both public 'and private systems, are
held to be independent of all governmental influence, a powerfal0feeling
of responsibility holds producers and managers back from the kind of
fisticuffs' which are considered permissible in the printed press.
In the
United States, television has very rarely attempted to mobilize opinion
on any topic upon which public and political opinion is not already fairly
settled and in the case of American public television, there is far less
politically sensitive material than in the average state - dominated European
broadcasting,system, even including France% The fact of the'matter is that
-every democratic society creates a field of forces' in which the media operate
and whether they are, in a formal4seneK committed highly or marginally to
"fourth estate" policies, comparable setsof pressures come to settle over,
-every controller of every information medium.
Some societies, such as the
USA ,and Sweden, are far more committed to *precise freedo
than others
(such as Britain and Brance) and provide'such easier ac ess to
ernmental
bel and
information or more protection to journalists. in the field
contempt of court, but nfttheiessi-...a.roughout the democratic societies
of the West, the practicaleinvolvement of government in the whole range of
information media is considerable and is, in the context of thenew tele7
communications, necessarily increasing.
.

The problem at the present time is that western governments are refusing
to recognize the realities of 'their own media and of their own arrangements,
partly, because they are engaged in a fierce debate with Third World countries
and the socialist camp' over media control. They are attempting to preserve
western press freedom against forces which would almost certainly undermine
'them if they could, but they are doing so-Of ten upon misstatements of how
"Newspaper-readers in one-paper or chainwestern media really function.
dominated 'cities can turn to radio and ielevisidn' for alternate reports.
The people of the United States, moreover, have become critical consumers.
They question advertising claims, politicians and press reports, as well as
established tnatittutions," writes Leonard R. Sussman more hopefully than
convincingly in an essay on developmental jourAalism (4). In fact, the media
of Sean American towns often offer very little to thelcttizen; quasi-monopolies
the
world of information. The phenomenon has beeptunavoidable:
dominate t1
)

,

.
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trouble is that by pretending the situation is other than it is, less pressure
exists for the new media. offered by advanced technology to be used to, make the
ideal closer to reality.
4 In the present decades, all nation states are in the throes of a new
bout both of policy-making and of basic doctrine-making.
The congeries
of positions, nostrums and institutions which make up the Western press
is endeavouring to offer to the Third World a far more comprehensive
and consistent view of doctrine than it in reality pos 'sesses. Indeed,'
there is a late,century crisis in Western journalism which is partly
concealed by the furious nature of the debate over news'flow and the socalled NewAWorld Information Order. The crisis tows in its wake &much
brQader set of issues Affecting control of the new computerized information
systems.
Western editors and publishers 'aretrying to defend, on moral and
sociopolitical grounds, forms of journalism which are exploitative of readers,
increasingly devoid of.political content and profit-seeking in their motivation,
under cover,of defending a purist press freedom. /It is the lack of practice
of those very freedoms of information which undetmines the western position,.
more than any breach of logic. Th failure of the western'press, (tb give
one random example,) to signal theLoverthrow of the Shah, or to e'valuate the
potential of the Ayatbllah in his own context, rather than harp $n thefinancial

implications for the Wes(5) demonstrated the real strucyral.flaw in western
journalism and the failure of the current system of interiational news to
operate effectively in a many-centered world. NeCessarily the concomitant
doctrines of_the west--free flow, freedom from govelibmental restraint,
separation of co.,oncarrier 'systems, from editorial control--are in disarray,
andthis disarray renders more difficult all further and more material
matters relating to telecommunications planning, since these matt
have
been thkoughout history inseparable phenbmena.

a

.

Let us examine in some detail one representative set of policy issues-those surrounding the developlent of the new ,teleteit and videotex services- to see how the failure of doctrine in matters relating to the press is the
.counteapart of confusion and.lack'of progrdis in Ate development of physical
Britain has appeared to rush into teletext because it possesses
systems.
two sapatate but geographically "total," competive broadcasting systems both
-of which are publicbodies anxious to increase their general social remit.

To the BBC Ceefax was at first merela device for aiding the deaf television
viewer,' but the radio'industry made'clear that Ceefax was a mass medium if it
'd proceeded on that basis (although it has subsequently been
was anythi
'distressed by the failure of the medium to take off with a mass public).
The IBA brought out an almost identical and compatible system and encouraged
the commercial bioadcaiters whom it regulates to proceed with a second public
service, despite their fears about a medium which might distract.vieweFs from
watching advertigements.. There was no interposing body to-bake the point
' that this new medium, even, though it is carried on a teXevision signal, might'.
be bettei thought of as an additional reportorial or editorial medium, a new
possession of society which government ought to allocate to new holders. The
' broadcasters simply grabbed the new device and ran with it, past the Annan Committee
which was considering the whole of the futtire.broadqesting in Britain, past the
RacGrisOc Committee, which was considering the whole of the future of the pregs
'.
in Br Win, past the Home Office, which was 'supposed to be holding the ring.
Simuligeously the Post Office moved ahead with its own faryabie important
.
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medium, videotex, known in Britain as viewdata, the transmission of teXt
symbols via telephone wires to. the ordinary television receiver. The
Post Office in Britain is not technically a common carrier and it therefore
found itself in a.quandary from which it has not yet been able to extricate
itself; it was presiding over a new public medium of infinite capacity and
yet was nervous about providing the service as a common carrier foi fear that
it would be held' editorially responsible for the entire content. Them
existed no national policy-making to turn to and no coherent inherited
national doctrine. Review bodies over many decades had left behind nothing
on which the Post Office could, build,.apart from the BBC which had itself
emerged in the 1920's ad a result of a similar conundrum; in the event the
Post Office has decided to move ahead as if it were a common carrier, not
to create a special new 'viewdata-ABC: but to offer common carrier services,
and merely cover itself for libel and other damage by insisting that all
information providers sign an indemnity. Even so, the, Post Office will.
exclude items of material from its storage computer, and therefore from the
public, if any question of legality is raised, until such time as the legal
matters are resolved. We have therefore, already in Britian in the Aew media,
°opened up the whole question of prior censorship without intending to do so.
We have also foreclosed, in the case of the teletext services, on the whole
issue of Information:pluralism without any informed national discussion taking
place.
The new media in which Britain is a conspicuous pioneer, is 'doctrinally
speaking, a shambles, and hostages have been thus offered dangerously to destiny.
Other nations such'as Germany and France, moving into the field.of new electronic
home information systems, are doing so slightly better prepared, in terms, of
national policy and doctrino the United States is slowly revealing,the
unpreparedness,of its own institutional provisions: viewdata, Which is
designed as a public, socially universal, data-base, is being brought in
The very
by priyate compan4es and utilized as a private exclusive syttpm.
principles of the/First Amendmbnt, intended presumably to enhance allareas
ockfreedom of expression, are being used again, as they have been in the case.
orbroadcasting, as props to private capital on a quest for gigantism, There
exists neither institution nor doctrine by which the new media can be used to.'
roll back the tide of corporatism and media concentration.
A similar tale can be told of other, spheres of modern telecommunications
'in western countries. The*coaxial cable was heralded in the 1960's -as a tool
of abundance, as the technology of a new community-oriented politics, as an
4 interactive democratizing medium; it seems to have ended up as a supplier
of. suburban pornography,and first -irun movies and very lietlels heard of the
Inquite,a
high ideals enshrined in the report of the Sloan Commission.
different aspect or the new devices, word processors and telemail systems,
one can now see the development of a movement to reduce office staff and
save paper-based labour of various kinds, where, with.a different set of
purposes, the equipment. could be designed to de,- bureaucratize tether than
merely to automate, to chkAge organizations for the better rather than just
weed out a few excess typists. Between concept ana reality there falls a
shadow of` purposelessness or rather.misplaced purpose which deprives society

,

'

of much of theife-enhancing potehtial of the-new instruments.-
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One reason why the provision of telecommunication services finds itself
in something of a doctrinal crisis in the late'.20th century s that many
societies find it hard to draw a ,line between purely industrial sub-industries,
and the national telecommunications base.
The new text services3 telemail,
'facsimile, teleConferencing me,home computer devices involve extensions of
public investment and new areas for private, exploitation. The. current fashion
for,de-regulation (i.e: remoNking 'government' from information) is. partly in
conflict with the vision of erapidly expanding telecommunicatidns sector,
since the latter entails a great increase in public involvement, certainly
in the societies of Western Europe. Without government direction and
investment, there can be no real or rapid advanceCindustry requires government to create the medium and to remain as the major partnef in the enterprise.
The question is where to draw the line between governmental and non-governmental
roles in these new'services, where the parallels andprecedents run out between
physical services and electronic substitsltes, where the function of network,
creation separates from a myriad of 'attachments.' There, is'no abstract or
There is often no national plan mapping out
general argument to apply.
differentiated roles and interests. In the last five'years or so videotex
has been reinvented.several times over, not in the pursuit of some technologically pure version of the medium, but almost entirely as a result of regulatory
There are systems where information storage seems to be the exclusive
, imprecision.
function of the central headquarters and systems where storage is highly distributed. The vision is the system is not that of the technologist but that of
theitelecommunications bureaucratoin a quandary.
,
4
The societies of Europe and ocher continents live today in great danger
that the unplanned superfluity of American-telecommunicationscapacity will
be employed to drive national information systems out of business in favour
of privately owned (possibly foreign-owned) cost-cutting message services.
We have a choice, for example, in Europe, of introducing satellites as
cheaper and faster methods of Wail delivery, or of permitting private
corporations to introduce intra-corporate pail systems which will undermine
the efficiency and viability of national systems. A rapid and superficial
advantage.will wipe oat a long term national and international asset. The
"will" is perhaps used with excessive pessimism - -at some point, battle will
be joined on this and comparable questions, but in societies which have
so far failed to argue out the principles which are the essence of planning
in'this area of policy. This is not an arguhent for old-style indicative
planning but rather of a deliberate drawing together of ideals and precedents,
a working out of behefit-and-loss between national and yrivatt interest, between,
what is the proper sphere kor g2vernment.and what the proper sphere for private
cultural development. There is very little truly new to add to the 1863 debate.
over the nationalizing of the Victorian telegraph system; it's just that the
implications have still failed to be grasped.
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TELECOMMUNICATIONS' POLICY IN CANADA
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Abstract

Telecommunicatiohs policy in Canada is in the process of evolving from a
number of policies related to specific areas such as broadcasting. Under.
existing government policies, new developments such as satellitebroadcasting
networks, will be expected to be of social, cultgral and economic benefit to
Canada. Decisions arse required now on measures to direct such developments
towards established social objectives.
LEGISLATIVE BACKGROUND
In writing about telecommunications policy in Canada, it is important to,
note first of all that we are not referring to one, unified policy but. rather
to a number of different policies and practices under the general heading of
telecommunications. Telecommunications in Canada today encompasses broad
casting as well as the services and systems of common carriers such as tele
phone companies and the national satellite corporation., Historically, in
Canada as in other countries, broadcasting has been treated *separately, both
for policy and regulatory purposes, However, as new distribution technolo
gies have been developed in recent years, broadcasting is increasingly
regarded as a part pf the total telecommunications environment.
.

.

This trend of increased' interaction can be illustrated by the fact that
the federal Minister of Communications has sought three. times in the past few
years to change the legislation related to various aspects of telecommunica
tions by introducing a Telecommuniaations-Bill into Parliament. None of the
three Bills introduced in-the House of Commons was passed before the end of
the sessions concerned.
Since the change of government in May 1979 from the
Libeial party to the Progressive Conservative party, the new Minister of
Communications has indicated that he'Nons to introduoe a revised version of
the Telecommunications Bill in the current session.

There are two major. reasons ay the Bill is repeatedly introduced. One
reason, which has already been mentioned, has to do with the increasingly
evident convergence of the communications technologies such that broadcasting
issues are becoming entangled in questions about technical systems owned and
operated by the common carriers.
The second reason stems frc the jurisdic
tional disputes between the federal government and the provincial governments
over which level could and should have control over different aspects -of the
telecommunications field.

.
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For those unfamiliar with the Canadian scene, it,is important to realize
that tommunications is one of a number of fields over which there'has been
lick of agreement between the -federal and provincial authorities about where
their relative jurisdicitions begin and end. Federal-provincial disputes of
this type are fairly filquent in Canada and have been a Nature of Canadian
political rife ever since 1867 when the British North Ameig.Ca Act was passed'
by the British Parliament. With regard to authority over telecommunications,
the BNA Act is, naturally, silent on whether this is a federal or provincial
-area of jurisdiction. Only the telegraph is acknowledged in the Act and is
assigned to the exclusively federal sphere. The invention of the telephone
and all subsequent developments to use the .radio spectrum for telecommunications purposes could not be specifically referred to in.istatute of 1867 so
the judicial interpretation of the statute has come to play an important part
in the determination of goveAment.authority in Canada.
The most important judicial interpretation was that of the Radio
Reference case in 1932, decided by the Judicii1 Committee of the British
Privy Council. In that judgement, it was de trained that radio communication
was an exclusively federal matter-so that 011 licensing of radio broadcadting
stations as well as radio transmitters of all types became the responsibility
of the federal government alone. Subsequent court cases in the Supreme Court
of Canada (when it became the final court of appeal) have followed the reference case and confirmed the exclusive authority of the federal government
over all broadcasting, including cable TV.. While provincial governments have
had to abide by the courts' sulings, several of them .have never fully'
accepted the federal governmenes exclusive right to regulate and control
broadcasting.
:
,

.

This dissatisfaction has become increasingly evident, especially since
the early 1970s when cable TV began to,develop rapidly in Canada. Since that
time, most of the provinces have started 'to insist that cable TV is properly
a local service and, as sdth, should be under t1e jurisdiction of the provincial level of government. Those provinces whicfi own their own telephqne company.-- Alberta, Saskatchewan and Manitoba - have been particularly insistent
on their need to control cable TV because of that industry's potential
effects on the provincial telephone system, especially when new information
services are developed which could be carried on either distribution srstems
Quebec, too, has put forward strong arguments over the past ten years for its
need tohave cable TV jurisdiction although for many years this.province has
had a much broader peal of jurisdiction over all communications systems for
reasons of cultural sovereignty within Quebec.
.

Governmental jurisdiction over telephone.and telephone-related activities has developed into a curious situation in which three telephone companiei are subject to federal authority while the others are,subject to the
province in which they operate. Generally speaking, those companies which
provide telephone services across provincial boundaries come within"the
federal Jurisdiction while those which operate only within one province are
provincially regulated. Bell Canada (which provides service in much of
Quebec and Ontario as well as part of the North West Territories) and British
Columbia Telephone (which provides service in B.C.) are federally regulated
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as is Canadian National Telecomm unications
which provides service
CNT
in both northern Territories and in parts pf B.C., Alberta and Newfoundland.
Because Bell Canada and B.C. Telnre the two biggest telephone companies,
providing about two-thirds of all telephone service in the country,the
federal government's authority in this area.is significant:
The basis for governmental control over a telephone company in Canada ,is
much as it is in the United States:
regulation as a public utility with aview to ensuring that "just and reasonable" rates are charged to its cus- ,
tomers. At the federal level, the Canadian Radio-television and Telecommunications Commission (CRTC) is responsible for regulating all of broadcasting
slid for the rates of the federally regulated carriers including Telesat
Cinada, the satellite corporation. The CRTC. was responsible for broadcsting.
only, until April 1976. At, that time, it was given Additional responsibilities for telecommunications by the transfer. of authority over telephone and.
other commodt carrier rates from the Canadian T ansport Commission.
However,
having broadcasting and common carrier regula ion within one body does not
mean there is an over-all telecommunicWons policy at the federal level.
Further legislative changesoare needeVin t
form of. a Telecommunications
Act, to provide a unified policy framewo
s'

Aside from whatever legislative changes may occur at the federal level,
and hpwever the authority for regulation may become divided between the feaet
ral and provincial levels, major questions have to be -answered isoonsin Canada
about the direction in which mew and emerging comunications Ilectinologiefs
developed. The increasing urgency for these divisions had led to proposals
for a Royal CommissiOn of Inquiry*...and to other -ideas 4( examining alternative's in a public forum. Because an inquiry condu
by ,a Royal CoMmission
or similar body'coikld take up to,two,years to complete, the Minister of

Communications in the last government Oriferred.to choose a different method
of seeking recommendations foraction.
ta

In November 1978, the Honourable Jeanne 41§an.v-e appointed a Consultati e.
It,
Committee on the Implications of Telecommunications. for Canadian Savere ntyc
nce known as the Clyne Committee. The Committee was asked:
%Is

to produce specific recoMilenda4iAs do a-1.%
strategy to restructure the'CeneKian ApleC "munications system to contribute jupreeff
tively to the side uard
of Canadi's
sovereignty; and
°
to Make recoilhudations on the
ture
Canadian telecomiunications s tem in x
to ew technologies and the freed for Ca
software and hardware resources to mbet

-

ion
an
eign

competition, with particular refereee for the

role of broadcasting in coltributingthe,
preservation of the sovereignty °CC/4)446,1.
including:
wJA

.

V,

1),4

4;9
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a)

the use of communications satellites to the
best advantage of Canada;
the status of the cable companies in gelation to broadcasting and to ,the common
cariierstin the provision of newservices;
the impottation of foreign programming;
the framework and timing for the introduction of pay-television nationally.(1)
,

b)

c)
d)

The Committee took as its definition of sovereignty: "the ability of
Canadians (both in government and in the private sector) to exercise, control
over the...direction of economic, social; cultural, and political,change".(2)
Like many other groups which have studied one or other aspect of telecommunications or broadcasting in Canada, the Committee saw the ptrallels for Canada
between the 19th Century deyelopment of railway networks and the 20th Century
development of communications networks in ensuring the ultimate prosperity
and sovereignty of Canada. In these ideas, thereis for Canadians a strong
awareness, of the economic strength of the Americenr marketplace and its
influence on the much. smaller Canadian market. For this reason, the, Clyne
Committee follows along a familiar path when it says:

2

Insapproaching telecommunications we should
realize that its importance deeinds we view its
in a.special way.
Telecommunications, as the
foundation of the future society, cannot always
be.left to the vagaries of the market; principles that we might care to assert in other
fields, such as totally free competition, may
-not be applicable in this crucial sphere. We
must look am it freshly, without preconceived,
ideas.(3)

y

Thus, it. is general

assumed as a corilerst

e 'of telecommunications

policy that some governmenZ\disection is require
Where the arguments arise
within Canada is on the extent to which government should interfere with commercial or corporate decision-making about the exploitation of technical
innovations to meet future consumer demands. The,Clyne Committee's recommen. 'dations on the action needed'by the federal government were favourably or
unfavourably received by the various communications industries according to
how they might be affected by the proposed actions. The Committee's report
was published in March 1979, only two months befole the change of government
The present gqvernmeness
so no actions have resulted directly from its work.
Minister of Communications, the Honourable David MacDonald, cannot feel bound
to follow upon the recommendations, of a Committee established by the previous-government.

-

-"-

Meanwhile', though, eve is in the development of communications technology in North America and in industrialized countries elsewhere make the
need for clear gOvernment diredtion ever more pressing. There are a number,
of developments going on at this time, including satellite-broadcasting
networks, videotex and information collection networks, and common carrier
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systems-using fibre optics-technology.
In this short paper we will look at
the first of these, in the context of social objectives for telecommunications policy.in Canada,.

THE SOCIAL OBJECTIVES

There are essentially two generally accepted social objectives towards
which telecommunications policy is to be directed. Thefirst is to ensure
equal access.of all Canadians to service as far as is possible; a significant
aspect of this is to ensure' .that people in rural and remote areas are as well
served as possible even though the economic costs are higher. The second
main objective for policy direction is tied to the need for cultural growth
and development in- Canada. There are really two aspects to this. Aine is to
provide opportunities for Canadian creative expressio%the other is to
encourage the development of communications services which use Canadianproduc
goo
and resources, thus providing employment for Canadians. Both
tte
qbje4i s apply to broadcasting policy and to the various proposals
f
lecommunic tions policy which the federal Ministers of Communications
h ve
it rbrward in recent years.
\1510

7t.

ensibly, atellites are just technical systems of distribution which
might earlier hall been treated gb. having to do only' with rate structures and

.

non-discriminatory.access by all potential customers. Now, however, as the
content carried on conventional broadcasting networks will be carried by nonthe issues and policy surrounding Canadian broadcasting
convefitional mea
become more prominent in discussions. For the federal government, the broadcasting policy is enunciated in section 3.of the Broadcasting Act, approved
by Parliament in 1967; the policy is heavily concerned with the sovereignty
of Canada through domestic ownership and control of broadcasting stations and
networks. {4)

The broadcasting system and especially the Canadian Broadcasting CorPoration, has been directed particularly towards cultural sovereignty"for
Canada. This is more than ever so now because the federal Minister.of CommupiCations,the Honourable.David MacDonald, also holds the, portfolio of the '
Sedretary of State in the new federal! Cabinet. The resionsibilities of the
former position include the technical develop %ent of satellite communications
and of..TelIdon, international communications,, the technical licensing of
ectrum usage in Canada, and the CRTC. The responsibilities of the
latter' position include those for the national institutionsof arts and
culture, the OK,' and funding qg the arts and for citizens' organizations
.engigedin a variety of social and cultural cavities.
THE EQUAL ACCESS OBJECTIVE
In seeking to ensure that there are equal access opportunities to collmtnications services for all Canadians". it is important to realize that there
are approximately six million people who live io rural areas and in remote
For. reasons
settlements...
That is about one quarter of Cahada's
of social equity, both federal and provincial levels of.government have long
favoured the impiovement of communications. services (broadcastingOlitele.

'
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phone, principally,) for people outside he urban centres.
There is clear
recognition that the differential costs
service provision between urban
and rural areas can only be ovApcome if special technical and financial
resources are used in a concerted effort tooxtend service beyond trA normal,
economic limits: Because of its capability taprovide linkages over long
distances and to overcome poor. atmospheric conditions, the coMmunications,
satellite has been perceived
the -nswer to the communications problems of
northern 'Canada. 'Before the irst An k satellite was launched in 1972, it
was claimed that, not only wo ld signa s be sent between southern Canada and
the north, but also there cou d be better communicationdlibetweeA northern
settlements.

The use of satellite
kages to provide broadcasting serviceto rural
and remote areas has been pioneered in Canada, through the work of the federal Department of Communications, Telesat Canada and the Canadian Broadcasting Corporation (CBC).
Since 1912, a number of small communitee'in
'northern Canada, many of
em inhabited by the native peOple,'have been
provided with televisio reception through the Anik satellite and the installation of ground -stations linked to low power ,rebroadcasters in the communities concerned. Clearly, the use of the satellite to provide high quality
television ettnals for local distribution is a vastly superior method than
that availifile previously of taped TV program packages. The distribution
facility works well although it is costly' for the numbers served, compared to
the cost of the conventional TV transmitter used,to reach large populations
in a southern city. The economic cost of this service, however, was'apected
by the fedeial government to be balanced against the social benefits of
reducing the isolation of people in the north from.the mainstream of Canadian
life.
e

#

$

Due to the prohibitive costs involved, the capability for TV transmission from the north to the south or between places in the north has been
almost nil. The result of th46 extension of broadcasting service has, thus,
been limited to better quality and more immediate reception of TV programs
from outside the north; it has not allowed the people in the north to respond
effectively to what they receive. Nor has the satellite linkage so far
' allowed people in the south -- almost all of Canada's population -- to become
more familiar with what the north and its people are like. .Because of limitations in its production budget, the CBC has been able to do very little
programming for its Northern Television Service especially for or about the
north; the result is 'almost all the programming is either from southern
Canada or from foreign sources, mostly AteriCan.
According to many spokesmen for the native people themselves, the effect
of this RV content on the native people, especially' children, has been
extremely detrimental. The two aspects most frequently cited are the effect
on children's behaviour and the effect on community life and-involvement
causedby excessive hours of TV watching. Studies of the social effects of
television on people in the north have been .undertaken by social scientists
but, in almost all.cases, these have been done only after the introduction of
television service.(5) We must conclude that the socii benefits predicted
for the /service to the north did not,depend on concrete evidence of social
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need; nor was the content of the service specially 'designed to meet the
social needs of northern people. As this experience shows, it is not enough
to promote the right to reception of. broadcasting service without reference
to the relevance and selection of the content received:
CURRENT DEVELOPMENTS

Although communications satellites are not new in Canada, their widespread use for the provision of broadcasting-type services is a new idea.
Until the fall of 19,79, the Anik satellites of Telesat Canada had been used
in only a limited way for the distribution of television and.radio siAngrs.
/ Except for the provision of CBC signals to a number of isolated dorthern,
communities, via a local4rebroadcaster, the satellite linkages have been used
primarily by the CBC for network purposes of sending programs to-the_diffe. rent time%zones across the country. On an occasional bapis, several of the
private bro4gatting TV networks have used satellite distribution but they
generally rely on mirowa
transmission for network transmission. The ground
the satellite has beeh by Telesat-owned and more
reception of signals f
recently broadcaster-owned earth station equipment.

g

'

er available satellites and receive a wider choice of TV
erners to turn-to
programs.
While
hproblem of illegal receptio4 Of American paellitee
carried signals Is confined to a few northern communities, it could remain a
minor headache for the federal government.
However, earth stations may soon
be 'acquired by southerners and there remains a- lack of Cahadian material via
Satellite from which to choose for.recePtionk

common carriers. Because there is usually no TV network on the Canadian
satellites other than ,G.BC's, it is apparently irresistible for .tAioe north-

Now, however, with the lower priced earth stations beAming available in
North America for purchase, several communities in the northern half,of
Canada have acquired earth stations and are illegally receivingssignals- of
American domestic satellites which carry numerous TV signals, including pay
The illegality has mainly to do with qe reception of
''television services.
signals from a forelgd satellite, in violation of the Intelsat Agreement as
welgLas an agreement between Canada and the United States. The ownership of
the earth stations is theoretically 'restricted in Canada to broadcasters and

,

.
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In fill of 1979, the federal Department of Communications began to
experiment with the provision of small TO stations to a few households and
small cable TV systems in northern Ontar o to provide reception of NC teleOther expeil.7
vision and of the Ontario educational TV network, TV Ontario.
meats of this type are being considered in other provinces. Howevet, the
choice of TV-signals on the Canadian satellites remains limited and, in ordeuiC
to make this tyke of reception attractive, there are now plans .to kovidg a
pso
"package" of TV signals through the Anik satellites to be made availallrto
all Canadians within reach of an earth station hook -up (probably via the
local cable TV system)... In Order to make'this package-attractive to
viewers - and to the'cable TV Operators - there is consideration being given
to proposals for carriage of Canadian pay television sec -vices which would consist of original programming previously unseed'by viewers.

46

THE CULTURAL riVELOPMENT' OBJECTIVE

As ideas are proposed of carrying new broadcasting services by satellite
-- such as pay television r- it becomes unavoidable to discuss the cultural
and economic implications of such d development.
The mhjor questions revolve
around problems such,as how much of, the content should be Canadian-produced
and who (broadcasters, cable TV operators, film and video.producers, or
othevs) shod4d be permitted to operate a pay TV service.
The answers given
to these qnestions will result in pay TV services which will have profound
effects oh the existing broadcasting industry and on the commercial viability
of Canadian program producers, both in Canada.and internationally.
Pay television in Canada has been proposed for at least five years,
mainly by, cable TV operators. More recently, the idea of using existing
satelliti.channel capacity to distribute pay'television has been suggested as'
a means of both strengthening Canadian' rogramming and using more fully the
So far, no applications for the
satellites operated by Telesat Canada.
introduction of pay TV in Canada have been approved by the CRTC; although the
subject of pay TV has been examined twice at Public, Hearings held by the
Commission, it has remained unconvinced that the services proposed would not
harm the existing broadcasting system.
The cultural development objective r
ter to policy directions for
telecommunicapons, especially broadcasting,
n the opening up of opportunities for Cfnadian creative expression. 'There is a strong social and
cultural need; endorsed by many public inquiries over the'yeats since the
development of radio broadcasting in the 1,20s, for,opportuni ies to exc nge
ur
messages and ideas between Canadians spreda out across a land which is
thousand miles wide and extended about two-thousand miles frqm the Amer can
border to the High Arctic settlements. People scattered over such a lar e
cdvntry Ind with so many different cultural heritages and regional lifestyles have few opportunities pb meet face to face so that the communicatia s
systems have been cal)ed upon to provide a substitute meeting-place. If
(here is to be an opportunity for Cana ans to see themselves on television,
then there must be a strong program produ ion industry within Canada. Yet,
Canadian creative artists have limited oppo tunity to produce and sell Canateary because of the populat=ity
diem programming to TV networks within this
and comparative cheapness of American programs - programs already sold to
American networks and, thus, sold for Canadian showing at less than their
ortginal production costs.

L..

.

,

Television broadcasting in Canada is heavily dependent for content on
foreign programming.
Through Canadian content regulations., the CRTC requires
60% of all TV programs broadcast to be Canadian-produced. However, the vast
majority of English Canadians' viewing time is spent in watching foreign programs, almost all of that American.(6) As long as most viewers in Canada
remain dissatisfied with the quality of much. of the Canadian programming
available to them, the preponderance of viewing hours will continue to go to
foreign programming. Government policies to. strengthen the independent program production industry and., to require more quality programming from the
But, within the
broadcasters, especially CBC, will continue to spread.
s
.
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context of a commercial. broadcasting industry dependent on mass audiences for
its advertising revenue, 'the objective of producing high quality programming
has remained elusive in Canada.
'

Part of the* attraction of theidea of pay TV is that
field be a different,eghod of financing program production and would, presumably, get away
from the tycany of.mass television ratings. The e/Idence to support ails
i'cohtention is lacking to date because' there is no comparable situation,eithe
nCanada orin other countries. The development of pay TV in the United
States has occurred for different reasons and probably has different results
than would be'achieved in the Canadian context.
'

A secondary con%ideration in 'the objective of cultural development
-through a pay 3V-satellite network would be Canadian prdduction of the eqtkpment required to distribute a pay TV signal through scrambler-descrambler
mechanisms, to conduct a reliable fee-collection system, and to provide the
.earth station facilities. .It would bea part of this objective to ensure
thit Canadian industry would be able to produce the required'hardware for all -t
'of these, if possible. Again, the size of the domestic market for such
equipment is much smallerAthan in 'the UnitedStates so the tendency is to buy
from American companies already making similar equipment.
By doing so, Canadians in effect would have determined for them the type ofpay TV service
they could develop and, thus, the type of programming which can be sold on
the
The alternative of making Canadian equipment at a competitive
price requires either.a high tariff baggier to foreign equipment or else the
realistic probability'of foreign sales. Thesaii prbblem applies tot the
prbductien of Canadian programming.
.

If tariff barriers are unrealistic for political and economic 'reasons,
then the only alternative is tfor Canadian producers to sell to other countries.
If competition in industrialized countries is too strong, then the
possibilities for sales in less developed countries will become of greater
interest. The potential economic benefits in a.stimis to electronicsrelated manufacturing industries and to program prod ers throughexport
sales are extremely attractive ideas to "those who sew. aneda engaged in .a
technology race'with other countries or who see partici tion id the international market as a way of lessening our own reliance on foreign equipment
and content.

4

The potential social, cultural andeconomic benefits for Canadian
society are extolled by the proponents of satellite-broadcasting-networks to
Justify why such services should be introduced. Where the difficulty arises
is in the disagreement between interested parties in industry and government
about which means can lead towatis the social objectives outlined ibove. 'For
this reason, besides a lack of rbaUltic assessment of the potential benefits, the federal government still hesitates to make decisions on how to
direct the introduction of satellite-broadcasting networks. If we wait long
enough, the development of direct broadcast satellites will increase consid6-ably the complexity of the decisions Mich must be made .to protect Canadian
sovereignty.
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Abstract

Recentechnological developments of new forms of telecommunications have
highlighted the problems, existing under the present organisation of
broadcasting by'the Laender (states) and the managementof telecommunications in general by the federation,. between public infrastructure and

.

1

private use.

,

i

Introduction
.
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The Federal Rhpublic of Germany is a highly, technologically deieloped society producing much of the telecommunication eluipment.currently
in use.
General communications policies date back as far as thesixteenth
century (re acing to the:press), so that any areas pertaining, to either the
mass communications or gepeial telecommunications are rigorously advised
,at all levels: technological, legal, political,and social. There is much
forward planning concerning new developments, with high priority currently
being given to the further de!eldpment of new forms of communtcation that
can be implemented with the extension' of telecommunication networks,
emphasising their economic and social significance. Thus the telecgmmunic-ations system of West Germany, as an infrastructure for the transmission
and distribution of communications, increasingly gains significance gO'i
economic, social and political development, with the Deutsche Bundespost
as telecompunications enterpiise thereby,being in a position to further
*
control and carry out n w development of the telecOmmdnication system.
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orthe Federal Republic of Germany has been one of the
strongest and most stable of the western, developed countries and her
population highly technically skilled: total population
around 64 million.
_
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National POlicy Co-gOrdination

1i In-accord with the-1928 Telecommunication Installations Act, the
federal government is the only entity that has the exclusive right to set
up and Operate.telecommunication'installations in the Federal Republic of
Germany. The Federal Minister of.Posts and Telecommunications has sole
responsibility over non-military
s tilusgiving the DeutsChe
Bundespost sovereign authority i the field of elecommunications. They
are thus also responsible for t e piovision of etworks. In addition to
this right of telecommunication overeignty
-the right to use telecommunication facilities. Artic e 14 0.
e Postal Administration Law
stipulates that the Federal Mini ter of Posts and Telecommunications issue
the statutory instruments conce ing the conditions of use and rates'to be
chaiged for using.the postal and telecommunication installations. ....The
Deutsche'Bundespost, in principle, is obliged to admit everyone as a user
of its installations or to connect everyone a customer to the relevant
local network (c.f. articles Z and 8 of-the TelecoMmunications Ustallation.
Act). The Telecommunication Regulations thus govern the details of the
relations to the customer and define his or her rights and duties .t

k.

Broadcasting, on the other hand,. comes under the responsibility of
the meter Laender (states), who are responsible for legislation .relating
to the7rganisation of,broadcasting and also foe the organisation of
programming. The structure of brdadcasting'in the Federal Republic of
Germany.is organised under .public ownership and control, giving it, the.
features of federal departmentalisation, public holding, and the principle
of social control exercised via a complex structure of broadcasting councils,
superintehdents, executive councils and programming co-councils for each
of the respective broadcasting institutes: The two exceptions to this form
of organisation are the radio channels, German WaVe (Deutsche Welle) and
'German Radio (Deutschlandfunk). '

New teleco
nications developments such as the currently mooted
installation of eturn-channel, cable television systems in West Germany
have posedprobleds for the legal aspects of this organisation of_the broadcasting system. These are, that new 6chnology will greatly increase the
capacity of the transmission network and along with this, the
r of
programmes. Hence the Laender woladneed to work out whether, an under what
conditions other organisers of broadcasting prograthMes should or could be
'permitted.to..operate in addition to the public broadcasting institutes as
they are constituted under the present laws,

Basic organisational problems withinthe existing telecommunication
networks will also need to be solved. dke is that the. question as to
'whether or not cable-limited broadcasting distribution in local and
regional networks would be amenable to different forms of organisation
must still be answered, even though the Deutsche Bundespost does have sole
responsibility in the field of switched teleemmunicatioas networks: i.e.
the key problem between Public infrastructure and private use.
.
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Presently exioing,forms of telecommunication networks in the Federal
''Republic of Germany:
i)

ii)

.iii)

s'Ns

iv)

v)

a switched network of telephony (dial-up)

4

a switched network of teletyping in the form of a telex
service (dial4up)
data communication - by transmission of characters
belonging to a defined character set. The idelfibeing
that the data is not so much intended for reproduction
in a printer as for processing in a data processing
system
mobile radio services (also a switched network) whic h
permit communications between motor vehicles, rail A
vehicles and ships, as well as between land statio:15

a distribution network of audio and video broadcasting
which permits a unidirectional distribution of acoustic
and visual information to the public.
In various cities,
master antenna television systems have been installed so
that the broadcast transmission is led from a central
receiving station,via a tree-like cable distribution
;network to the home radio receivers:

There are other fops of telecommunications whose volume of use
is, ab yet, rather, .ow, and so will not be discussed ibere.
fl

"

Telephony
The. ederal Republic of Getmany lags well
highly industrialised countries so far as
of.telephones and telephone main stations
but it has made up considerable ground in

behind other
the density
is concerned,
this area over

the last, fifteen. ye-tits.

)

' Table 1

Namb
of main stations and telephones in West Germany
fob the years 1950, 1960, 1970 and 1975 expressed in"
millions
1950

`-.3.960

1970

1975

Telephones,

2.5

6.0

13.8-

20.0

Main Stations

1.5

3.3

8.8

13.2

2.

e4

25.4

.

.

About 54% of households in the
dera ,Republic have a telephone, l,ut
a breakdown of this statistic reveals that he penetration rate differs '
Sharply according to income, size of community and age of subscriber. Thus
only 21% of low income families had a telephone as compared wAh 43% fork
the middle inaome'groups and 88% for the highest income groups.
For
communities with less than 5,000 inhabitaftti, 47% of households tended to
have a telephone as compared with 69% in cities of over 500000 inhabitants.
TAe surprising feature is that on the outskirts of big cities only 53% of
houdeholds had .a telephone. Finally,.the age distribution of s4bscribers
clearly indicated that people over 60 years of age are insoffidiently
covered by telephohe services.
ii)

Teletyping

The Federal Republic has the largest, single, coherent telex network
in 'the world (1975 statistics being the latest published) with around
104,500 subscribers (total world subsdribers
'750,000).
The increase in

the information traffic on this system has been about 6% annually for
domestic' trafficxand 12% annually for international traffic. The worldwide structure of the telex network gives it an important role in the
international exchange of information. About 30% of all traffic goes to
foreign countries and the total telei network is geared almost exclusively
to business communication.
0
In order to be ,able to adapt' the telex service to the needs of modern

information.transmissMthe-entire network of the Deutiche Bunaespost
will be converted to a new electronic switching system, And1-4m.addition,
new telex PBX's with electronic switching devices and memory bankd will
enable them to be adapted to the needs of office organisation also. The
turnover from the telex service amounted to 665 million DM for the
Deutsche Bundespost fdr 1974.
The belegi:aph service by'aomparison, also being related -'to the telex

service, showeda downward trend.
This service differs from the telex
service in that.it.is not,a subscriber service, being available for everyone's use.

0
iii)

Data Communication

Looking at developments in this significant area we see .that data
processing was at first carried out by the usR of independent computers
with local data input and output.
The data, at his stage had to be
transported to.and from the vomputer on physic
data carriers (e.g.
punched-cards, magnetic tapes, magnetic disc . At the beginning of the
1960's, however, this process began to be cen ralised by the innovation of
data teleprocessing. The old, independent computers were replaced by a
computei centre with remote data input and output and, as a result, it
became possible to include all those offices where the use of. an independent
computer would have been economically impossible.
That is'the real
benefit of data teleprocessing systems and the main reason for their
installation t9 date.
.0/
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BY 1973 24% of the computer systems existing in the Federal Republic
were equipped for data telegrocessing via the public network. And, by
1974, a totaljbf 24,500 terminals were connected to the telecommunication
network of thiDeutsche Bundespost.
It is assumed by the Telecommunications
_Commission that about the same number of terminals is'connected to private
networks.
Apart from these public telecommunication networks that have
been established by the Deutsche Bundespost, it also approves private
telecommUnication installations so long as they comply with certain
conditions. The
ivate installatipns may only be us d for the internal
communication pu oses of the licensee and must not
connected to the
public communie ion networks.
The-Deutsche Bundespost leases circuits
for these private telecommunication installations.
The relative situation regarding the use of these various means of
data communication may be seen from the statistics available in the 1976
report: at the end of 1974 2.8% of data communication was carried out
via the datex network; 34.6% via the dial-up telephone fretwork; 38.8% via
various.types of leased circuits; and 18% via main stations equipped for
direct dialling.
A
iv)

Mobile radio'services

Land-based services: The expansion and technical perfection of this
service make it more or less unique in the world, though it is very
expipsive by comparison with the other services.t By the end of 1975 about
8,000 private radio-telephones had been connected to the public land mobile
radio service.
es

./

These is also a special service known as The International Radiotelephone Service for the Rhine which, at the end of 1974, had a total of
$6,244 national and international ship stations.
Maritime radio service: This form of telecommunication is subject to
the international agreement for the regulation of communication and distrelq
signals to as well as between ships at sea. The number of licensed ship.
stations in the West German network is about 4,000.

There is also an International Aeronautical Service which is operated
in.co-operation with the Federal Administration of Air Navigation Services
(Buidepanstalt fuer Flugsicherung) for the safety of air traffic. This
radio service makes communication possible between aeronautical stations ,and
aircraft.as well as between aircraft. At the end of 1974 a total of 7,87,9
aircraft stations and 1,024,aeronautnal stations were in operation.3
v)

Distributed telecommunication

The home market for television and radio receivers is!nearing saturation'point as the figures, available for 1976, tend to indicate: 96% of
West German households possess a television set; 37% of households have a
cdlour set; and 16%
ouseholds own more than two sets. The position with
regard to radio, als for
ic- 1976, is that 97% of households possess a radio
receiver (95% had ones with shortwave reception on them als); 48% of households had ,two'or more receivers; 44% also owned a car radio.
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New or extended telecommunication networks

4
Technological progress-isat-the-base-Of-fiather-deveiopments within
the sphere of telecommunications.
The biggest factor in this regard has
been the recent, rapid development in the field of micro-electronics which
may best be characterised by the concentration of many logical functions
and a great number of storage elements into the smallest possible space.
The prime importance of this development of micro-electronics, as part of
its miniaturisation of components function, lies in the fact that electronic
equipment is now far more economical to use due to the greatly reduced costs
of its manufacture.
The influence of micro-electronics on the development of communication trans
on technology, as well as on the development of information
processing echno ogy is' also of equal significance. On the one hand, with
the breakthrough o softwire-programmed microprocessors this technology
makes possible th greater decentralisation of data-processing and, consequently a shift of 'intelligence' to the work-place. On the other hand,
the u e of micro-electronics for communication techniques also renders'
possi le the economic developments of extended or new forms of telecommunications.
\
.
A major impetus for new forms of telecommunications has been
provided by sable and broadcast reception technology.
Initially, master antenna television systems (MATV's) were installed
because they ensured a better qualify *reception in ishadow''areas. However, it was soonrealised that these MATV's offered greater possibilities,
such as their utilisation to feed in additional programs. In this
capacity, the MATV's would then become ",table television system"s " -or CATV's.

The possible creation of CATV systems in this form has generated liiely
discussion and heated debate largely to do with privileges of private
interests and the question of political control vs. the posilbility of
greater political participation by the public that may eventuate from the
introduction of this new form telecommunication in the Federal Republit.
At present it is estimated that such a system would be introduced and
utilised throughout the Federal. Republic between_1985-2000 although severalexperimental networks are already under way.

_

The technical possibility of 'equipping broad-band distribution systemi
with a so-called return-channel that would permit the transmission of
information from the subscriber to a central point has also given impetus
for further development. 4 Such a system would make,possible the ,recording
of information asdttell as the retrieval of programs by the subscriber, and,
to a limited extent, would also permit dialogue between the subscriber and
the central point. Needless to say, the possibility of such a return-,
channel has greatly captured the political imagination of both the public
and the authorities. For its use could provjde a means for realising
greater participation of citizens in the political process than hitherto.
Hence there is some very rigorous and cautious working through of ideas,
possible regulations and so forth going pn in both the federation and the
Laender on this front.
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These techno gically stimulated openings'for new telecommunication
media could lead t an evoldtion of both switche'd narraShand telecommunications an of the broad-band distributed mass communications.
Stich developments have also greatly influenced the technology that is
'presently largely used for the production and distribution of traditional$
print liedia e.g. the eletronic production and transmission of texts.
Ultimately it also renders possible the facsimile, transmission of printed
matter. And, as a result, the traditional differences between printing
technique and broadcasting are blurred over. This raises urgent questions,
in each case, with regard to the adequate form of organisation of these
media in the future. 'Also, serious socio-political and economic problems
are raised concerning loss of jobs and frustrated training programs within
the printing industry itself:to wit, the printers strike.in Munich, early
1978, over the introductip of fully computerised cold-type-setting by
the Sueddeutsche 20itung.°

0

Socio-political aspects are an important part of the considerations
taken into account for the. development of new fofms of telecommunication
since the question of social control must always be'at the forefront 6f
the minds of governments and bureaucratic administrations of control.
Consideration of access and marketability, for example, need to be considered,
for certain structural factors affect the use of telecommunicationse.g.
level of income, regional location, age structure etc. Thus oneeof the
ques tions that ne\d to be asked is whether the new communication systems
will facilitate a levelling out of .the present privileges of access to
information or Whether they will accentuate the presenttrend or, perhaps,
even create new disadvantages.
The use of dialogue in educational and health services, for example,
could have a
positive influende on the socio-political development
of the society,
while,,on the negative, side we need tQ list t
ry real
'great
he
and serious problems associated with the tsafekeepide,of dat an
ways of protecting the. privacy of the citizen from the electronic assault
of the all too readily available telecommunications techniques.in this
sphere, particularly the centralised computer data banks, to the corporate
interests and, the authorities, but not to the private citizen. The debate
over these issues reached significanoendugh proportion:to move the
federal government to set out protective legislation in this sphere in
1977: the ttundesdatenschutzgesetzt.7

One form of the use of the'Iroad4and distribution network that I've
not yet mentioned, which has recently been discussed and put into practice
to'a slfght.extent is the limited distribution of programs, a form of
usage that has become known as pay television. This is strictly a subscri5er,use form with two types of service available: a) programs transmitted over
a specific channel (subscription television) b) specific individual -4
programs (coin television).
Thus not even a return channel is required
fpr pay television.
0
The Commission estimated that the stablishnent of a broad-band
distribution network without a return channel would require an investment
around .9 billion DM '(1976 estimate)* if all communities with a population
over 33,000 are incifuded (with d 53% degree of penetration) and approximately
22 billion DM if all)populated areas are to be covered, with an additional
3 billion DM to be added to this sum, for long-distance,and regional networks.
V
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The operating costs of such a distribution-network (without a return
channel) would be in the order of 200 DM annually, per subscriber.

.

On the other hand, the Commission estimated that with the present
level of technology available, it would be possible to cover the whole
area of-the Federal Republic of Germany withfour additionaltelevision
programs by using television btoadcasting satellites. Such a satellite
system would require an initial-Investment of around 800 million DM, with
an additional 15 billion DM to 25 billion DM required for the receiving
equipment (based on 1974 prices. These satellites, then, would not be
a substitute for, but rather complementary to the broad-band system.8
.

A 1975 report on the press in relation to the. electronic media
from the perspective of the Laender made the point that neither the
Vlic institutes. nor private undertakings-Fere in a.posittOn to raise
the investment requirement's for the thorough-gbing establishment of a
cable television system in any form in the Ammediately forseeable future.
To this, the report added that neither are there sufficient households'
at present (i..e. a sufficiently wide market) that could purchase.the
receiving equipment and pay to program subscriptions, thy warrant high
the establishmeg of such a system in the near flure.
They also report that the effects of the current economic recession must
be taken into consideration in this sort of planning.9
,

priority for

Other developments, such as video cassettes, video-recorders,
electronic mail, videotext of the facsimile..newspaper, which is both
technically available and legally admissible in the Federal Republic,
will have to be omitted from discussion.
The subject of data communication, howeVer, warrants further discussion.
This has been the fastest
expanding, area of telecommunications in West Germany and, as mentioned
previously, an area that has generated a good degepf concern in recent
years.
This concern is basically to do with the protection of the
privacy rights of citizens in the face of the spiking of personal data
about citizens at the various data banks which, in the wards of the
Commission itself 'greatly aids the administration of justice'.10
,

,

Data tra mission at preent is available via dialled and point-topoint connecti1 s, and, at,the end of 1974 there were 24,500 data stations
(terminals) in he Federal Repdblic of Germany connected to the tele
communications'netwOrk of the Deutsche Bundespost (with about the same
number of terminals in private, internal networks).' By 1985 the Eurodata
study predicted that thefe would be 6.8 tunes as many computers installed
in West Germany as existed in 1972, and about 15 times as many terminals.

'

.
4
In relation to the-.number of computers in.service, 24% of the systems
with facilities for data teleprocessing were designed to operate via the'
public network in 1973. By 1980 it will be 36%. For the smaller type of
The
computers, the ,increase is to be from 20% in 1972 to 62% in 1985.
corresponding percentage:for medium and large computers is expected to fall
from 51.5% to 22.2% and 28.7% to 15.7% respectively. In absolute btrms,
hoWever, a heavy increase is expected in all three categories. The shift in
the relative distribution ef.large, medium ind'small computers is seen as a
step towards the decebtralisation of data processing whereby the smaller
computers are often 'operated in conjunctioh with larger systems.
.
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The afotebenti ned.Eurodata study has also predicted thatby 1985
the Fedeial Republic of Gei4any will havg 200,000 terminals using
communication cirou is of the Deutsche Bundespost, giving her the largest
supply of data stations inihe whole of western Ebrope.
1,

Ironically,or, pirhaps, ominously,, in the face of the discussion,
about concern for citizen rights the.Commission reported that:

Data communication plays virtually no
part .in the lives of private housesit is concentrated in

instions in the economic,. social,
cul

tel and politicaL
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ABSTRACT

.

The Pacific Basin and .particularly.the Pacific Islands(are
are graced by mild climate,
a handsome, vigorous people and by some of the worl 'a-most spectacular scenery.
The Gods_ were less generous in providing', these areas with a means to develop a
20th century, economy.

-

If we narrow our focus to the central Pacific ',slats, we find some real constraints
to economic develoment. Tfie central Pacific Islands by and large lack significant
deposits of minerals. They are virtually devoid of fossil fuels. Reserves of oil,
natural gas and coal range from nil to insignificant. With few exceptions, extractlye industries are not possible. Similarly', the islands are out of the normal trade
routes, lack developed inffastructures, do not have domestic markets of any dimension and are a long ways from export markets. Theiefore., conventional industry
requiring either capital intensive plants or highidensity, low cost labor"find little
attraction to the islands.
1..
*Before exploring electronics as ag'means of aiding economic viability, let's pause a
moment and consider whether in fact a 20th ,century economy is required or even
desired by the Pacific Islands people. We'll pause only a moment because this is
a debate that has raged since Capt., Cook and the Resolution first sailed in.to the
warm waters of the Pacific. It is an argument that, will continue many years in '
the future, well after the last Pacific Island home is equipped with an interactive
video set cum computer peripheral!
.

-

Thepoint is,_we.are here to discuss technology not sociology, and in any event
the arguments, are mooted. The "Zoo" theory advanced by the U.S. Department
of the interior 15,or.20 years ago (that of keeping the Pacific Islands in their .
idyllic and pristine Condition) wge bypassed. by history and by the political and
social ambitions bf the Istanderi. So the question is not whether we will have
change,
question is, how do we live with change an how, can we direct it
towards what Hawaii's Gov. Arlyoshi terms a pattern of " ferred grawth".-

41.

An electronics industry in this context is especially worth xplori rig.for may
provide a means of satisfying some of the econ mic and social goals of the. Islands
upon the existing life style.
while at the same time not infringing too, hers
4

Electronics fulfills a lot of the characteristics needed-for successful application
to the PaCific Islands. It is a clean industry.' Elktrortics doe's not bring smoke-

staCks to town. In,factjn your next visit to the San Fian*co Bay area drive

down to "Silicon Valley" and lo9k at the industrial .and research parks around
MoUntain View, Cupertino and Santa Clara. These are pleasant, attractive, welllandscaped buildings. They certainly contrihute alligher standard of architecture
to their community than do most of the hotels in the concrete jungle surrounding
us here on Oahu. Electronics has high value to weight raticr.
Is especially
true, for telecommunications, data equipment and semiconductors. This is critically
,,important as it minimizes the cost of transport. In fact, if you consider the high
technology product of an R D industry the value to weight ratio is almost infinite
er in computer programs or in sOftware.
Snide the product is expressed o

1
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Let's consider the spectrumMf things we've been talking about in the electonics industry and see hew they may be .applied to different areas. The range
of items under discussion include:
A.

Research and Development Laboratories 'and/or Applied
"Design and Development" Laboratories
.
.
Jo"' t

.

...,

B.

...

Assembly
$

C.

Manufacture of consumer goodst,

D.

Manufacture of Telcomi, data equipment and systems

E.

Service Industry

F.

Ancillary businesses In the1 infrastructure

,

1

.

$

.

.

RESEARCH .AND DEVELOPMENT

Projecting, only a very few years ahead, the R 8 D Laboratories willno longer
be tied to locations proximate to major universities International subscriber
dialing netwbrks allow teleconferencing, facsimile and data Circuits and interactive publicly accessed systems. All of these allow the researcher to follow
the sun and to locate where he will.
Satellite terminals and low cost, high density submarine telephone cables are
rapidly making this possible. .,A' researcher in Fiji could use his View-data
set to access a data, base in Condon or Palo Alto. In the United States this
is alrsady occurring. I know of one case of a scientist who happens to be a
paraffiggic. He performs most of his research work for General Electric Co.
,from his ,home. The company has astutely provided a computer terminal that
'alloWs.access to material necessary for an economically productive endeavor.

1.

t

i

SEMICONDUCTOR INDUSTRY

We generally think of ihe, semiconductbr industry as being extremely high
technology, of being ont of Jhe cutting edge of the state-of -the -art. But .
fabrication of semiconductor devices, that is, assembly of the units, lead
bonding And the like are manufacturing processes requiring only an adept
labor force and a minimal amount of supporting infrastructure. The enormous semiconductor industries in Penang and Kuala Lumpur, Malaysia, in
Indonesia",. Singapore and the other ASEAN nations use a manufacturing
technique developed by the American semiconductor companies. This
specialization of labor allows a villager from a Malay Kompong* who has never
even used a television set to fabricate microprocessor 1.SI circuits.
*village

2k1- 3
$.

.
..

1
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CONSUMER ;ELECTRONICS

..,

Consumer electronics are produced. on an extremely competitive bNe. It is
a business requiring large amounts of labor at quite low wage smiles. It also,
requires the movement, of large quantities of material in, and out, so the con: sumer goods plant must.have' economical, long distance transportation facilities.A note about "low wages" is in order. Low *ages is a relative term. Many
developing countries find consumer electronics attractive because despite the
modest wage scales they do create many jobs very quickly.
if
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HIGH TECHNOLOGY PRODUCTION:.---TeleG s,Data

These products exhibit a very h" value to welgtt -ratio. They typically '
yield high profits because the Value added in man facture is large. The
nature of these' products requir
fairly' well developed teChnologicai in
structurspna Production facilities are, losely related to research and development capacity. A high Peicentage or,plant employees must be trained engineers and professional level personnel, 1. Generally this industry flourishes
near major universities or in the presAnce of research institutes. PrOduction
runs tend to be shorter, therefore. rinted cult boards, artwork generation
.0
and board etching facilities are needed
in
-proximity to the producbon
'
!
.

facility.
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A consumer assembly plant may manufOcture-100,000 pocket .calculaitarg of a

single type. All of the materials for thisrlarge,p_roduce n run can be ldtted
or staged and sent in aiontinuous supply
st- iWzi,m with ? cise sbheduling.
. .
,

#

..

,

The high technoXogY pfant will have prOduCtiori runs, of 50 to 501 boards each
and may be manufacturing a dozen, or more,different`items at "the,\fame time.
Complex
cas4 flow and'production control requites closer cornmunications with t vendors
and subcOntTActors. 1
1
;N
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SERVICE INDUSTRY

..
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Developing countries face man dilenmics-biiiuglit on by they march of technology. Equipment tends more and more .to.be:designed for,_the large North
Amertan, Japanese and Western European Markets.
rote, developing
country or evenA developed country remote from tho e major population

centers is forced to use e'quistnent designed for diffe ent geographical and
social parameters and especially a different set df economic constraints.

Consider telephone central office stitch gear. Most developing countries,
would be well off with simple direct control electro-mechanidal switching.
Perhaps common-clIntrol crossbar of even .Strowger Step-By-Step. But
the manufacture of these types of switching are being terminated by the
major suppliers. The dual prods of labor cost and sophisticated Customer
requirements have moved, the manufacturers to develop processor controlled
digital sOttohes.
e
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From an economics standpdint, the developed .countries quite' readily
stn=
tude capital for labor. A developing Pacific Basin country usually has'ari
,
opposite set' of criteria. It .is short on .capital. has an abundance of inexpensive labor and' has customers requiring only basis P.O,T.S* service; The
Island telephone system also.lacka a workforce with,h technological skills
necessary to maintain sophisticated product
.1

The eiluipment manufacturers resolves this problem through the use of easily
replaced plug-in, printed circuit board modules: In theory, this relieves the
distant 'telephone company or P 8 T from a requirement of having highly
skilled technicians". On the other hand, it means they must invest a much
larger amount of scarce capital in sparet and _standby equipaient because the
turnaround pipeline for the modules is quite long.
.

,

If you have a factory in .Califdrnia!s Silicon Valley and install a central office
on the U. S. East Coast it is valid. to make tbis. statement, "Just send us cthe
defective card by air parcel post, or ,UPS Blue and we will turn it aril', d
within 24 hours.", It is quite a Clifferent matter when the unit is inst ed
in the Pacific atin and the module must:
-

A.

Clear lOcal customs

B.

Be documented properly, perhaps wit1

C.

Be transported.

D.

Cleai U.S. Customs, again with another bond pos d

E.

"Etqp:r or replace

F.

*

bold

t.

.

#1

Transport back

Customs clearance and handling feet again to get back into
owner's country. .

tbill

.Even a relatively sophisticated society as Honolulu faces this problem. At
any given moment there are thousands of1modtiles in transit between the
mainland U.S. and the' Hawaiian Islands. These are for teleptme; data,
computers, automobiles and all oflhe other types of products permeated by
4
eleclronics.

As this permgation continues and intensifies with cheaper and chesper.integrated circuits and especially microprcicessors, this problem will Draw.
Problems though,' create opportunities. A depot level servicing oppetunity
exists in many Pacific and Asian locations. The cooperation of the. original
13quipment manufacturer is critical in this. Test fixtures, spares, technical
Manila's, calibration standards must be provided.by the Q.B.M.'s. *\
' *Main Old Telephone Service
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,ANCILLARY BUSINESS
et

,/

As the electronics industry in an area develops it exerts a sometimes subtle,
sotnetimes.piofound influence on the local business infrastructure. Building
-of factories, renting of office space, housing 'for expatriate managers,improved
living standards for local professional and middle- management ,staff, all create
positive butness opportunities in the community. '7
Electronics also brings opportunities for thoste who wish "to contribute to the
supporting infrastructure. Often these.busgiess 9pportu.nities require limited
amounts of capital ;and only a.passing familiarity with electronics technology.
-They; tharefore are weir within the province of liical.entrepeneurs. A partial
list include?:
.

.

Component Distribution. Local electronics Stores selling resistors,
transistors anctegrated circuits, solder,- hart tools, Initially,

A.

e

.

1

B.

4

.
C.

.

the distribution source will provide foi sudden expansion and'
overruns, but an adept businessman will soon cater to the. needs
of the manufacturers and his engineers and will expand to be.come a primary perhaps franchised distributor.
*

Printed Circuit Board Fabrication. A full fledged,: double sided,
plat d thru-hole or m9lts-layer PC board plarit is a capital inten e enterprise, requiring some special skilli. On' the other
hand, the electronics industry often, requires simpler, small,
scale prodisction of single or dofible sided boards for prototypes,
test equipmeit and short; run production.. If the local electronics
industry has 'a high R a D Complement, opportunities 'exist for
graphic layout and PCB artwork tapisig, photo reproduction 'of
artwork, pricision silkscreerr mantifapturs. silkscreen printing or
.
pi-inpd circuit boards,. chassis and front panels.
.
.
Precision Sheetinetal-and Chassis F'abrication: A relatively
modest investment,in punch presses, box finger brakes, andother high grade sheet metal tools will result in a viable,
business near any electronics center. Plating -shops capable
of anodizing and eriditing and- plastic shops who can handle, cut,
drill, fabripate front panels, and faceplates are needed.

D.

Technical Writing. 'Espebially.by_ufriters with multi-lingual capability and a knowledge of basic graphics production processes
.
are alwaysin deaand.

E.

Cuistom Board Loading.

PC Boar "stuffing" facilities require
only rudimentary work benches, skilled workers: temperature
controlled soldering irons and common :sense production. control.
Subcontractidg for larger assemblers creates dozens of opportunities.
A
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HAWAII

The State of Hawaiiis actively engagikd An developing an electronics industry.
Mike Colvin, from the Departmerit of Planning 6 Economic Development of the
State will later present a paper on his state's effort. Briefly. Hawaii has
opted for a high technology industry. A Research aril Development orientation with production facilities for high value, ,lop weight products. Hawaii is
a relatively WI labor cost area and tias a successful economy ,based on
tourism and tapical agriculture. , The State sees' alternate econtomic solutions
to development needs in an electronics industry.
7:

r

Hitaii creates many .electronics engineers per year most of whom :travel to the
mainland to find-mployment. This creates both, economic ,and social problems
which a successful industry can resolve. .The Hawaiian Islands also need lower.
level jobs for the: many thousands of immigrants froM both the mainland.
and Asia, who must be accomodated each yeai.
a

AUSTRALIA,714EW ZEALAND

.

..

,

Australia is a developed country, with' broad based inAstry and extensive
mineral deposits. It has an existing electronics industry oriented toward
local demands. As a political matter; Australia has traditionally had a high
tariff bqrrier designed to protect .its domestic market from" Outside predators.

'This has been a major ran for creating a high manufacturing cost environ-

ment which makes. the EuMPean, Japanese and American electronics companies
quite happy. Otherwise the Australians would pose a major threat to the
Southeast Asian market.
.
t
.
is:

S

.

S.

.

It is a political comment perhaps not germane to a discqssioti at the PTC, but
the \Australians .may yet wind up on a par with the major suppliers of the
Nolth. As ASEAN ,develops, it is quite probable that they will go the route
of the European common market in creating 'tariff barriers. Most of the multinational companies already realize that they must (as they well should) provide
technology transfer and a share
of the economlcfbenefits through joint ventures
.
or licensing.
.

.1

New Zealand is also a developed country .but its home market is relatively small,
not allowing for A domestically oriented electronics industry on a broad basis.
Still, anyone "who is involved in radio' communications in'East Asia is aware of
at least one Kiwi company that has,suctsfully penetrated the mobile radio
'markets, long thought to be the exCllis
domain of American manufacturers.
S

FIJI

This Isla d grOup has many attribtites for an; electronics in clftr4 . There is
a good pa ulationiase of approximately 800,.000 peliple. Thlocation is a bit
off the normal stream of electronics component m9nufacture, but do& have
very good air
schedules: Both the Fijiand and the Indians
are a vigorous peoplft th a good work ethic and demonstrated ability.
K

sr
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On the shorvterm, Fiji could decide to use its relatively low labor rates to
attract the "busy hands" labor. Perhaps a semi-conductor industry could be
attracted due to the labor capabilities, clean water, stable government, adequate power. This would require establishment of a free trade zone.and tax

.

concessions or other incentives following the ASEAN country' examples.
0

Tax concessions and free trade zones often evoke negative images in developing
countries. An impOrtant consideration, though, is to remember that most of
.the traditional abuses of these economic stimthants came from the old trading
companies. During the colonial era they too often took advantage of a funda -.
mfrital need for import substitution. The electronics industry that is postulatel
IF
here is export oriented and an entirely different sat of parameters obtain.
The multi-national electronics companies, particularly the semi-conductor in; .
dustry, demonstrate an enlightened self-interest that allowe the Kok country to
exert more control while allowing their f reign partners to retain and repatriate

the profits;

Fiji has a very desirable climate and living style. As its industry develops,
it could look towards longer term possibilities., It should be easy,to ittract
design and engineering talent. Both local engineers who. have gone abroad
to study and work and other commonwealth, Western European and Americtni
technologists wquld welcome life in a South Seas environment. That is, as
long as they have telecommunications facilities to provide remote access to
their data bases.' One consultant of international stature, D. George Peck a

fS

Associates' is already. based in 'Suva.

Fiji has the advantage of ample land and even more im tent, an English
language facility. English is definitely the language of ectronics.

.

GUAM
7-___

,

...

.

/1"-

A good location in the Western-Pacific, close to ASian component squrces and
directly in line with the North'American markets favors Gupm. Existing laws .'

allow a. quite substantial rebate of federal Income taxes. AThis should make
Guam especially attractive to U.S.. -manufacturers. Guam benefits from-the
equal protection of laws uq
the U.S. Constitution. Japanese companies,
.under pressure to improve the balance of payments vilth .the, United' States
could well take advantage of the fact that a .product manufactured in Guain
enters the United States duty free and is considered ant:American product
providing over 50% of the value is added in Guam. For 'such Japanese
companies, Guam offers a shield under existing law, from
fricome tax.
.

P

der

( ',,
,.\

\

.

This givesGuam a decided .advantage over the presegt.-Japanese trend of
establishing, and manufacturing on the U..S. mainland. 4,
Guam could also provide -a toe-hold for American companies entering the Asian ',
market.
The English language.capability on the Island is good and Guaira (although.

under U.S. law) isoutside the U.S. customs barrier. A company Could

r

to,
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import printed circuit boards from Taiwan, conipionentsfrom Japan and Hong
Kong and assemble them on.the Island.
.

.,
.

o

.

-Still another facet of Guam is the presence of large military forces. From
Hawaii's experience, this can provide considerable technology transfer by
employing "moonlighting" technicians and military wives.
External telecommunications facilities are quite good, as Guam is the hub of
many cable and satellite links.

Guam is not without problems though. The Agana government has been politically unstable. Now with a businessman as Governor, the near-term poten, tials should be,troproved. As an organized U.S. territory, Guam is subject
to the,U.S. minimum wage laws, which means that wage rates are quite a bit

.

. higher than in other Asian countries.

1

Air 'transport in Guam is barely adequate and schedules in and out of Guam

by the American carriers are unfortunately, on the decline.
o

.

.

4

-

On-Island transport and the local telephone and power system bear improvement.
The Guamanians are not unaware of this and are providing considerable emphasis in making needed infrastructure improvements
but there is yet a long road
,
to travel.
'

Fair or not many U.S. engineers have a negative image of Guam as a place
to live. Hawaii offers more inducements, as far as a lifestyle and of-course; is
many thousands of miles closer to the American. Mainland. Nevertheless, a
high technology industry on Guam could probably attract many competent
'Asian engineers. This would require compliance with regulation of the U.S.
immigration and labor' authorities; but favorable precedehts do exist.

.

2.

.

'

Samoa on .the s,urface appears to have even greater opportunities for an electronicrinchietry. In Samoa labor is decidedly less costly than in Guam, .
however, scretching the surface shows a number of problems that bake it
quiteidiffic)At to attract- an industry to other American or Stern Samoa/.

.

Thesfl, include:
4.

0'

*A.7

Small population, and labor base *

Ii.

Limited land area

C.

Inadequate Utilities and Telecommunications

D.

Off 'the beaten path. Samoa is but of the flow of eleCtronics components and products. Both sea and air transport is quite restricted.

E.

Infrastructure: Electronic manufacture is non-existent,' the economics
v ,
of infrastructure is still developing.

t
.

dir

.P....

.

a

*Less 'of, an absolute problem in

.

tern.Sanio than in American Samoa.
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Political and Social Concerns. As kwelyir as .the Samoans are and as

F.

attractive as the Polynesian lifestyle is and as stable as their governments have been in recent decades, the perception of the average
American or Japanese businessman is quite different. They place
Samoak...quite low on the priority list for plant site selection.

What was said for the Samoans holds true in greater or lesser measure for Tonga,
the Cook Islands, French Polynesia and Kiribats.
..
I

.

TRUST TERRITORY OF THE PACIFIC

What formerly was the U.LTrust Territory of the Pacific and what is now

.

..r*

finding political maturity as the Commonwealth of the Northern Marianas also
has some interesting potential for developmeni.

I

ail Congress of Plannenrs, a young Micronesian ap
Recently at the 1979
proached to discuss t
ossibility of an electronics industry for his Island,
Ponape. He is an electrical engineering graduate from the University of
Hawaii but had no opportunity to practice his chosen profession at home so
he was pursuing additional education in the United States.
-

ssad."411P

kpplying some of the criteria used in examining the other mid-pacific ,Islands:
land, people, costs, political stability, he was given a firm "maybe!".
,

.

&

-

-

Certainly the electronics industry is worthy of evaluatiOn. The Japanese are
very sympathetic and favorably disposed to the IsIandi they formerly occupied.
There is a good potential for tax, advantages and potential
free entry into
the United States.

On the other hand; infrastructure problems dre great and probably insurmount-,
able for the immediate future. Power, water, land transport, external' air transport have not kept pace with what one would expect from a U.S. administered
territory.
.

,

An etception could be the Northern Marianas. Saipan has adequate transpoit
and good international communications via ties to the Hawaiian elephone Coinpany. The people of the Northern Marianas hare an English
guage warnpetance and are comfortable with the Japanese.
,

.
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CONC1,USION

I

)
Electronics is bombing on a world-wide basis. As the cost of virtually all
products rise, electronics costs are diminishing., The complexity and usefulness
of its products is enhanced daily as increased application in all sorts of indus
tries are found If for no .other reason than the above, the electronics industry may be Worth exploring tor it may bethe means of satisfying the economic
and social goals of the,, Islands while not infringing too harshly on the existing
N..1

°

.life style.
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ELECTRONICS AND

WAIL

"A WINNING COMBINATION"

0Michael Colvin'
Economic Development Division
State of Hawaii
Department of Planning and Economic Development

4

.

Abstract
N*;

this paper describes why Hawaii is interested in promoting the electronics

industry, whyHawaii is suitable for the electronics industry and what the
State is doing to support electronics industry expansion.

Included are

comments on the Hawaii State Plate, community support,:takor force, education
/7.

and compatibli lndustriei.

do

4,

Electronics and Hawaii are a winning combination.
precisely why.

We want.you to know

First, the State seeks industry which is compatible with the special
You know us as a
ace of fantastic
quality of our Hawaiian environment.
beauty.

Our water:ts naturally pure, abundant, and needs-no chemical treatment.
We have, perhaps, the best natural water system anywhere in the world.

` The air in Hoolulu.is the cleanest air of any major urban center in the
Yet, Honolulu. now is.Americals 13th largest city.

country.

Our Islands are special and we want to keeplhem that way.
The second basic reason we are.xommitted to electronics is that we seek
industry in which our rich and ethriically diverse population can realize its
7,
full pofential.
-We especially want our talented young peoplaLto be rewarded for the high
value which the people of Hawaii place on educatibn. In this retard, we &re
deeply concerned, which brings me to my third point:
Tourism i's, as you know, Hawaii's
The current structure of our economy.
Tourism is larger than defense spending, sugar and pineapple
largest industry.
combined,

to nearly double by the year 2000, while the others
Tourism is expect
are not expected to grow ignificantly.
Our future prospect,
industry which provides rel

n, is to become increasingly dependent on a single
vely lower-skill and lower-paying jobs.

So'whan we speak of our desire for economic diversification, it is,not
merely rhdtoric. It is a fundamental reason why we are seeking to,expand our
electronics industry and why new firms can expect to be treated well in the
Islands.

We are -working systematically to bring electronics firms to Hawaii.,Governor Gerirge R. Ariyoshi is personally committed to, and involved in,
that effort. As he has noted, "Expansion of the electronics industry has the

support of the State and County govdAkmene a0encies,:theState Legislature
and private industry."
With the support of Governor Ariyoshi,
into law a State Plan.

Legislature has enactid

A reading of this plan clearly shows that HaWaii is not anti-growth, as
sometimes described.
Rather --

.--
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We pursue a policy of Preferred Growth, and fn.-every respect the electroMcs industry fits the priorities set forthin the Hawaii State Plan.
.4

Electronics is'a smokeless'indusry.
4,

Electronics provides ciallengingchigh-skill emiNgment and good pay.

4

Electronics can increase
concern of ors:

exp6and

reduce imports, which is a basic
.

Becauie electronics is expected to triple Wes world-wide by 1990, we
see a potential for significant economic diversifthtion.
The 197,2 LegislaLre appropriated $125,000 to eApandin§ electronics for
the Hawaii Institute for Electronics Research, a cooperative effort of the
University of Hawaii -- the.State Devilment of Planning and Economic Development -- and private industry.

The State Economic Development Division-haS a well-established-program
of promoting preferred-growth industries, and we are prepared td engage in
product promotion, provide low- interest loans, and assist in finding locations,
recruiting talent, and marketing.
We believe this expansion effort caassucceed for three basic reasons:
6

Number. one -- TPlent.
Hawaii has a reserve of profession
-managerial
and;technical talent which can be put to work in electronics.and more such
talent in the educational pipeline" as well as a reserve poqi of highly,
motivated and skilled workers,

"-co

A second reason iTscience) Hawaii has a strong, diverse scientific
Hawaii will provide a good climate for electronics research,'
velopment and manufacturing.
unity.

ANumber.three -- Pacific location. We occupy a unique Pacific 'Pole'. hich,
1.8)
spans East and West in population makeup,_ language, culture,_transpor
communication and business contacts.
In describing point one, Hawaii's e
tronics-talent, Hawaii's tradition '
of seeking education41 excellence should first be stressed.
It is d4eply rooted in both our missionary history and-bui" plantationimmigrant history. ,

s"

Today, 32% of-the adult population of Hawaii has completed 13,,pr more
years of schooling, compared to a U. S. average of 28%.
yo

ti

The'Upiversity of Hawaii has an excellent'schoollof engineering and
departmen/ of electrical, engileering.
4 '

PII
,

dr

It pr vides'extensive, up-to-date hands-on training in solid-state electronics a d computers, in addition to traditional basics.
Each year, 70 students graduate from the University of Hawaii,..pd 90%
of them reluctantlylleave the Islands for employment elsewhere.

- 0

As a matter of facto many of the top electronics and related companies
in the country are evaged in wholesale recruitment of Hawaii talent to the
Mainland.
4,

Hundredsmdre gr aduate from Mainland Universittes,Ond are frustrated
in their desire to return to Hawaii to work.
These students represent a
ready reserve of talent for Hawaii manufacturers.
The University placement service lists 30 Hawaii-born electronics engineers
now living on the Mainland who would like to.return home; undoubtedly, there
are many more.
Fifty engineers and technicians are list ed by the State Labor Department.
These individuals unable to find suitable employment in electronics who
would be immediately available to fill job openings.

As further evidence of this reserve talent pool, consider the experience
of Hawaiian Telephone Company. They have no trouble hiring electrical
engineers and, in fact, they have 75 engineers .on their vet-Mg list, now
living on the Mainland, seeking to move to Hawaii..
TheiI.Iniversity of Hawaii has a statewide community college system which
graduate 40 to 50 electronic technicians'a year.

This training program is generally responsive to industries which create'
quality employment, and it could be expanded as deMand warrants.
Both the(size and nature of Hawaii's labor pool is also an asset for
electronics. As of July, 1979, 23,000 active job seeker were lifted with
the Honolulu job bank, including 3,000 technical, managehal or professional
workers. This represents the minimum available labor force, since there are
many additional job-seekers.1.isted only with private agencies.
.--.1Hawaii has a steady influx.of immigrants from Pacific and far East
nations.-- more than"9,000"in 1977.

Many are trained in electronics or Capable of being trained, and together
they provide an evANexpandingork force for the industry.

A specific demonstration of the availability of electronics workers
\occurred recently when a Mainland manufacturer advertised in HOnolultes newspapers.
After the first=balf day, he
He was astounded by the response.
stopped taking applications and disConnected his telephone,

')
;760As.

4
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Our employees are a bargain. Average pay for electronics and taparable
skill areas is less in Honolulu than in major Mainland areas.

More importantly, Hawaii workers are motivat&I, dedicated and enthusiastic.
In a 1978 surveyof empT5Yers, all Hawaii employers described the more
than 300 electronis workers here as above average in quality.
.

*is impression of a motivated work force is supported by State Labor
Department statistics 1which shows that 99% continue in their jobs from one
year to ..the next.

Letus turn to point.two
we provide an excellent climate for science.
A climate that is supportive, stimulating and ver possibly generating opportunities for.new applications-of electronics.

-

Hawaii isth'e leading center for scientific research and devel 'bpment in
the Pacific and the University of Hawaii is one of the leading university
research centers in the country.
It 4 consistently in the top 3 percent
among U. S. universities in receipt of Federal research and raining grants,
at an average of $30 million pTus dollars annually.

We are in the forefront-Of research into alternate energy Otentials,
such as geothermal energy, biomass.energy (derived from Sugarcane and other
fast-growing plants), and ocean.thermal energy conversion.
We belie0e,
realistically,cwe have an excellent chance-of becoming the first State to
achleye self-sufficiency in renewable energy resources.
Haw l
producti

is a major marine resear h center in such areas as marine foal
mangan4setnoduTe mi ng. 4". .1\
.

.1

_,,.
.
Our astronomical observation site on
highest and southern -mast site in the wort

BtvIsland!s Mauna Kea is the
.

or 4

4"

'"

It has the cleanest, driest air of any observatory in the world, or what
astronomers call the beit "see"4

,,...

1

As a res lt, we are rapidly bdomin§r the international capital for astronomical obse ation and research.
...,,

V

The fundamental paint ii-that we have .the concentration of talent and
program necessary for science to,flourish This i.s an asset we have nurtured
carefully since the earlxeglays of Statehood.

The tRird basic point -- ih the same way tcience benefits, electronics
can benefit from our unique Pacific location.
A

enter, for exchange,in communications, envirohmental
The East-Wes
policy, business evelopment'and'resourevystems, is 'the on],y one of its long
\,
in American.
...
it

27i
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The roots of half our people*are in Asia. We understand the Pacific,
and we are uniquely positioned to open Pacific- mukets.
=

1

'Communications are extellent; Hawaii is tile only placein the U. S. th
which you can call both the Eait Coast and Asia in the same working day.

,

.

Transportatton is readily available and affordable.
Air parcel poit
rates from Hawaii teWew York are the same as from California to New York.
..-,

.

.

,

Air freight costs ye negligible follthe high-value, loW-weight type of
Air serproduction we seek: $30 to ship a 20-pound item to the West Coast.
vice to. the U. S:laintand and the Far East is frequent, with well over
.one thousand flights a week arriving and departing HonolulU International
.

-

Airport.
.

.

.
Our Pacific location offers Far EastAarketing,potential, and our communi.

cations /,transportation links are excellent.

Cost is competitive with comparable living costs, and cost of government,
and indusirialeind office space is reasonably priced andwidely available.
Government and industry are cooperatinin this effort, and we stand ready to
assist firms interested in Hawaii. They will be welcomed and will enjoy ongoing support.and cooperation.
.

,

It is as our 'Governor said, "We are-convinced that electronics and ,Hawaii
can be.g winning combination ":

14
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HUMAN CONSIDERATIONS
IN ON-LINE SYSTEMS DESIGN
Phillip G. Elam
MRI Systems Corporation
Suhsidiaiy of Intel.
Austin, Texas

'I.

Probably the most important aspect of an on-line system, Is far as an on-line
user is concerned, is that it can be u ed directly V? the person with an in,f0mation need 'without delegating the search process to ad information specialist; i.e., a dat* processing technician. This being so; it is all-important
that on-line systems by "acceptable" to both existing and pote#tial
.

-

'Ns phenomenon was initially defined by Calvin Mooers: Aecordingto Mooers'
Law: "An information retrieval systqm will tend notto be used whenever it
is more painful and troublesome for a user to have information than for him
not to have it." In this paper;. ye will consider some of the, important
factors concerning human acceptance of on-line systems, as.well as far ors
influencing ease of use of these systems.. These factors will ultimately
determine whether the on-line system is used repeatedly,and whether it is
*preferred to other sources of Information.

In preparing'this paper, it became q*Iickly apparent that studievon the
behavior of users in anon -line systems environment are extremely rare.
However, the findings of thOse studies which were availabfa'haVe been
summarized and are presented in the hope 'that they will enable the data
processor to buftd more .eifective.on-line'systeml.* To ignore the user, and
his reactiOnwill simply caupe users to become, frustrated, lose interest
in the on-line system, and turn to alternate' sources of information.
,

.

.Getting back to Mooers' Law, and if is is accepted as being valid, then two
questions ]oust be raised:
viewpoint?
1) .fiat factors influence ease,pf use
the
2)
What
ultimately
determines
whether.a
user
will
make
use of a
. i
. .
system repeatedly? .'
.

.

.:-

f,t
f.)

There are probably as'many different answers tS these questions as the are
However, in evaluating the studies referenced in this paper, the.
users.

28-1
.

1

-

following answers occurred most often%

1,

User Acceptance
B). Time Factors
C)
Hardware Factors
D)
Language of Communication
E) 'System Sensitivity
PI Errors and Error Metsages
G)
Symbiosis
A)

The remainder.of this paper is directed toward expanding and defining each
of these areas.
A.

P

II ER ACCEPTANCE

In a study performed by Dr. R. V. Katter, several factors were presented that
appear to infldence user acceptant* of an on-line'system. He defines four
"effects" that the neophyte user may well experience at an on-line .terminar.
A
The, first is a pressure effect. The immediacy of feedback provided. by the
on-line system, which ierone of lts most important and obvious attractions,
mayjn.itselfbe discoricertning and' intimidating to sow inexperienced users.
Because the terminal responds rapidly, the user falsely fehls that he must
respond equally rapidly. Certain users may be cons ions of this pressure and
begin to compensate. Consequently, they do not all co(
w themselves adequate time'
to fully interpret the oh-line feedback, they make hurried decisions, and
their search interaction becomes suboptimum as a'r sult.
--

%

.

.
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The second effect- reported by Katter is the peephole effect, which tends to
be a characteristic reaction to the user of typewriter terminals. For the
'inexperienced user, the typewriter terminal may create Ehe effect of a peephole through which. the contents of a data base can only be viewed in very
small pieces.' Although a system response m4y commence in a relatively short
time, the full message
spelled out laboriously at aPproximatellireading
rates, and the user it gi en,no feeling of the "conceptual dOtantes" thatthe .system may have to travel In order to produce a response.
The typeWrter
is not a good broaing device. It gives thp impremaion of "plodding" and'
the user has difficult), in visualizing his complete search strategy, perhaps
moreeso.than if'heyere using a conventional manual method. All of these
factOrs.contribute 5o the feelingAy users that the system is Asomehow very
mys*erious. Tige ushr of a CRT isplay unit is(les1 likely to feel the peep-

4

" hole effecWalthough'it may stir be present in a milder form.
..

A.third effec t need by Katter is termed the fishbowl effect. ,In a manual
.. mystem, such.as a printed index or card catalog, the search is conducted in
Some neophyte users feelYhat this primacy is denied them
relative privacy.

1'1

when they operate a terminal, especially wen it is located in a crowded
public-ara,.and that their deficiencies in searching andskeying are,being
thai oniri on-lipe actions axe- ,being "monitored" by not necessarily.siipa_
'.tnetic persons in the computer 'installation..
,

.

.

,

,--"Dr. ,Katter described his fourth observed effect as elatk of sympathy effect.
64,
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This is.due primarily to the realization that the on -line terminal is viewad'
by the user as an expression of the'concerns and self-interests of others who
`do nok share one's local cepersonal views, values or goals.
The remoteness.
of thecomputer and data base to,whieh theIeriminal is hooked are acutelx,
qkvious to the new user. At the same time, the remote computer can seem to
be an active;'somewhat self-governing'entity, that is busy satisfying the
needs and concerns of many, other persons, with wh qm the user mav share
mutually. The new uber with such a perception may not expect the system to
'
be very sympathetic.
This,, in turn,1.causes the user to have a lack of
. sympathy'with the systemothe users, and data processors.
4.

Taken together, these four effects account for the subjective feeling of a
subject-object role reversal that has been described bStamany fledgeling
users of on-line terminals. Instead of perceiving the system and he terminal
as an Object that he,,the subject, molds to his wishes, the user feels,I.
s
.himself to be theobject that is being molded and manipulated by the sytem.

-

,

There are several other reactions and:factors which will directly affect
user acceptance of an on-line syjem.
Some users have an innatedpildbia
relating to the suspected "fragility" of the on-line system. They are
afraid that if they make a mistake (e.g., hit a wrong key); this will cause
drastic and irreparablwdamaget6 the hardware or database. It simply
miens that 'designers and managers of infoOator systems shouldldo all they
.can to reduce wild fears of this t)pe: -Ho*evdr, it is equally'imporltant,_
that users must b4 told to abide by system rules and that they not be allowed
to "play around" with, the system-...Cdrtain other userslire hostile because
they dislike typing,1Pre very poor typists, or basical17,feel that typing
-is-demeaning of beneath their dignity ( "I ,have had a secretary to da'my
typing for almost.20:years">.
Despite these various ad$erse iNctibns,
on-line retrieval: systems have, generally been accepted with great enthusiasm,
although not all, users wish td -conduct pheir own searches; some still'prefer
OD delegate to an'information specialtsk. "In some information centers, thk

s

!'.

*

Si,

introduction of an p-9n-line termirialmras found' to attract new risers, users
0..

4

who did noetike advantage of'previous bitch-processing. capabilities, and.
even people who had previqully made p use of the centers facilities in anyform., In some caseg, at least, the on-line system attr
requests that
bat
would be cotpletelywnsuitable for processing in
mode.
,...
'

-

It is Important to realize that the "suklect-object role reversal" concept
mentioned ,by Dr.'Katter. is usu4kly a temporary experience for a new user,
The time period associated with this phenomena depends on how data processors
.
view the situation.
\

..

.

.,

.
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1

.
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A
If data processors attentively react to. user requests: thiefeeling tends to
disappeAx with increased practicetn using the syste6. It ie aliequite possible Mgt the user's awareness of this phenomenon will not. be as :Avid% as
Nevertheless, solme users will be aware of it, and their accep-'depicted here.
' tance of the on-line syitem will be affectasccordinily. Most new users will
tend Co adopt a non-commital, pr4lisional attitude towaid'the system: Although
` they are not quick to find fault, they will tdnd to reaffirm the positive
values of manual tasks with which they are more familiar.
s
1
0
1
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Two other importipt factors.relating to user acceptance should be noted. The
Some use of terminals is undoubtedly due primaiillt
first is he novlitY:factor.
t
to thefatt that they. are new andiattractive because of their novelty. Even'
if a user adopts ann-line SystenNwhen'it is first lade available, there is
no guarantee that he will continue to use it on a long-term basis. .To outlive-pe,novelty period, it must help the user solve.informational problems.,
The second and related factor concerns education.'
e'

-

.

....
:

,

i

/.
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Generally speaking, it te truethat,when
an on-line system is initially
,
installed At a user loCation, the majority of potential users will not
,have had'previous expOsure to-any form of on-line tetminal. While tibia
novelty may attract certain users, it may very weal ApOillse others who are
inclined to avoid the unknown. This'entire situation is'likely to change

',.

,

.

,

drasieticallyt,witlad the next decade or twd'as on-line systems are used
singly for .educational purposes in. universities, colleges, high schools,
inc
and even elementiry schools. Problems of, this type relating to user'accepeance,
while important now, may be'virtually non-existent inAthe near future: &
1

-

.
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TIME FACTORS

.

The on-line user expects "rapid" response f;om.the system: When he comes to
expett a system response of a.few seconds or less, het tends to be disturbed
if he has to wait much longer: In a.study conducted by J. I. Schwartz, it
met determined that when response time exceeded 15 seconds; 'due to system;
problems, hardWare malfunctions, or unifkual conditions, users who were not
#
used to Such a delay became bothsdisoriented.and impatient. They will'
generally stand'by, however, as long as they are reasonable confident that
For this reason., it is i4ortant.that-v
the system will' eventually respond.
.some form of."PLEASE STAND BY" message be transmitted by the system as soon
as possible after it is known that processing delays will occurs

.

:.

.,

,

...*

a

.
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Operators using an on -line terminal througho t the working day tend to becdme
bored. if they are forced' to wait lengthy per ods for system. responses; Such
boredom soon'lends to feelings of fatigue. This factor alone will decrease
'operator performahce levels. In a Study conducted by H. Sacician, it was
reported that us s with
sks requiring relatively small, simplistic computations (e.g., t i'621 hUsi ess problem's) become inEreasingly untomfoitable
as computer response time t
their requests extendersbeyond 10 seconds, and
\ aslIkxregularity.and uncet
ntyof computer response time increases. Users
with problems requtring mo e complex emputatiOns (e.g., engineering or
scientific Obblems) tolara ed longer intern ls, up to as much as 10 minutes
for response'time in longer-running tasks.
.

.

40

.
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:* Probably one of the most important, yet overlooked,.tedhnical considerations
is pecing.An on-line systems. Pacing-4nirepes procedures whereby the -terminal
user:is-clearly told what he should unifo
y expect An- terms of response ,
time.
different ways in different \
Okovtouslyi pacing is accomplished

4stems.

-.

.

".:

1

.

,

In another study relating to piC g, Dr. Ritter and D. A. Blinkenship4.4eter=
mined that if system response.w e always instantaneous, the users attention
would never need to leave the t44
rminai except teitcand to his part.of'the
.

/
/
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mutual problem-solving process,
In this case, both terminal and user times
\ would be employed at miitimUm efficiency, since the system would wait on the
ur only when necessary, and the user ould never.have to wait on the system.
The fact is, loweVer, that response times' are usually ngt instantaneous (or
even desirable) so that the user has the possibility of`using,the.delay eithei
for rest or for other work, whether it is related or unrelated to the,omLline
...,
problem-solving process.

,

.

t

- At

.

..

If response times are always short,the user may use the delay for a.brief
rest.or diversionary activity such as shutting his eyes; me,ing_2r,strathing z
his body, looking around, moving a paper, or to passively,' track
syst'em's ''4
:
Activity. As response time becomes longer, however, the per is tempted to
use the waiting period-for other work. "Here a psychological pioblem can arise
due to. tension created by the unfinished task when a system response indicates
that the terminal is waiting on the user before he has completed the peripheral
task which he anticipated he would be ablitto finish during thN e delay.

..e',
.

.

-

.

.

...

stated re

sons, it is psychologically
psychologicqly reWarding for the
This would
user tobe able to accurately pr dict the period f,response delay:
indicate that for some intermedi te'part of the range of distribution of possible
response-delay periods, there is a clearly establithable.value-tradeoff for the
user between invariability and shortness 8fthe response-delay period No

'For at least the above
.

.

matter what, the length of -the required response-delay period might 1,e, as long
as it was. reasonable, users prefer to be abli to predict it accurately.
,.

Unfortunately, many data pecessors approach on-line systemsand'response time
fisively.:iThe initial sygaip willprovide the fastest level, ot reSponie.
Howver, as additional.0yAaps and users become:involved, response time will
rdegrade. It is therefore important to anticipate an end level of ftsponse time
(with 41 systems and users on-line) and create some, type of timing mechanism
which will stabilize responsestime.
The timing .factor in this mechanism would,
Of course, be reduced- aspni7.641:7 orterminals-are added:until,the desired'.
response .Revel is aAieved. A
le softhare loop can be emploYed to solve

1

I

..

this

:

:?.

I,

problem.
..

In the* study, latteand Blankenship describe for commonly used devices
which can he implemented to pace mail. -pea

hihe,interaction:

c

A

f.
.
.

Confirmatory Signals. The
are practidaIly instantaneous acknowledgemen,ts,that a message enter a into the,system is being-processed.
or,
do ot retssarily iwpfY that the message will be accepted as leg.
4
a
retableflafter further procesting.

1.
,

.
,
Attention Signals:, These consist4of especially noticeable light or,
auditory signals, signals usually reserved. for indi4ating that the ., %
system isonflo awaiting 'a response from the user:. They ty bepl:ogramireed
.

2.
.

0

.

.

for single, intermittent, or continuous notices. In soWsystem, the
'ettentioielanal is usually pieceded bylthe -lack of a confirtpatory
signal, that should have followed the completionr:ofhis.actioti, plus a
standarddelay to allow.thcver to notice the ibience of-the conffrina.
tory'signal.
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Cueing Signals. These are usually*terse, short symbol indicators
that show what control actions the user "may;' take, "must" take, or
may of take to forward the interaction process. They can beInerpAuceA by any of the display devices, but more preferable .are computerswitcted back-lighting lamps behind the appropriate funption keyi.
Status Display. This consists of a dynamic' display that provides theterminal operator with some indication of the fact of, or the state of,
compu r processing on tasks he has assigned to it. Ordinarily, it isnot d signed to capture or demand attention in the same manner as attention s nals.
in fact, many syste6 make this an on- request function
of the
stem.

4

Another aspect of pacing was defined in a study performed by H. Stickman and
.
:M.'M. Gold. They_introduced the element of interarrival or thinking time.
This is the time interval between the completion of computer response and the
insertion of the useris'nexeinput message. After several independent investigations, the observed median responses were remarkably close, in the range
of '97).3 second's.
This suggests that there may be some merit 03 forced temporal
snylEing bptween.computer messages'and human responses to achieve improved_Suman
-problem-solving. HopefUllyitis will facilitate creative,thinking instead of
remedial action. As mentio
earlier, when'the system responds too quickly,
:- there is subconscious pressure'on the user to respond rapidly also,possibie
to'the detriment of his overall search,strategy.
A piked response delay
.
L
alleviptes this'unnecessary presture.
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It is only.
Filially, users particularly dislike unpredictable response times,
iv logical thaethey.should prefer a constant delay to a possible shorter, but ' P.*
'
ariable:-respoOse. Unpredictable conditions distur the user.and interfere
withhli efficient use of the system. This assertion implies that if ae/ays
areladng, but predictable, a user can conceivablx cars' on some other activity
instead of wasting time waiting for a response that may come:how or later..
Thire is, of.touree, an' upper limit.to the 'time frame.,
.
.

..,
.

\
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ksychologi,cal aspects pf response time in sen-machigt interaetion'have been
'addressed in a stud,' con4oactedily R. BYMiller which identifiesovarious classes
o( hum4n action and purpose at the on-line-terminal. These different'human
purposes and'actions tend to pqint to the same conclusion., i.e., response time
of-aroumi. 10 seconds will permit the kind Of.thinking'continuity essential to
v.
'Sustained humawsproblemriolving: . I.
I

.

C. HARMIARE FACTORS
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The only hardware that the on-line uier, is directly concerned with is the terminal itself.
ln order to satisfy his informatiofi requirements, the user tweeds
some type of keyboard to allow communication with the on-line system. Heneeds
a disllay unit in order to view his. own messages, ds we
as system responses.
And; finally, he mayshave need for printout 4apabilitips: Typewriter terminals
can meet all these requirements, -Whereas, if a CRT display is used, a supple-.
1
Mentary on -line printing device mur st normally be'added.
,

.
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Nevertheless, CRT terminals offer certain definite advantages over typewriter
terminals,from the buman factors point of-view: They generally permit more
rapid communication, are less noisy, and' allow user errors to ke corrected'.
More easily or, 4t least, they give the hser the impression of allowing eagier
error correction, although various studies have proven that they may ca use'''
more errors initially. A CRT displgy is almost essentialfowomitypessof
a plications (e.g.,display of lengthy documents), since thelFime delay
associated with a typewriter printout may prove intolerab14.

.:0

..

Video consoles also permit' a much greater variety
v
in the display of alphameric
cilia,
This point was well made in a study-performed by S, R. Mayer. Basically,
what he concluded was:

.

I

fi

The growing economic feasibiiity fo man-machine communication
offers many new ,possibilitles for4mp ved information display
of onlyido video consoles
over that offered by'teletypewriters:
itprove the display of geometric informa on, but they offer new
opportunities for prganizing alphameric i formation into more
effects A formats than that of conventia 1 linear displays.

.

Earlier compute display designers concentrated on what was dis-,
played, trying
inly to'identifykand include necessary information.
Display design i now moving'toward consideration of how required
information shou d be forstatted.
New formats, movement or blinking
of inform4tion for emphasis, timed appearance or disappearance
of information, and color coding are but a few of the mat possibilities that are emerging for computer displays.
o

The ke board itself is alto important.
A keyboard.in which keys are dedicated
to major system commandsor functions
es user time, reduces the likelihood
of errorslend is overftelmingly pref
ed by a majority of users. Howeyer,experience has shown that user
s hove difficulty locating the appropliate. key, and others are inti
by the presence of so many unfamiliar
keys on the keyboard.
uttons,. and other devices must be adeKeys, co
-quately labeled and:arrangedofor
y use.i
should be a.primary
requisite inselecting terminals.
.
.
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by J. H. Carlisle, an application system was implemented
Ina study
,4ader ',nth typewriter and CRT terminals.
The purpose of the study was to
determine. which dev4ie; if either, increased. operator throughput, i.e., a
greater amanneof data being entered or retrieved. The behavior of tbeitwo
termipal groups wag compared on the basis of:
.
.,
A.
B.

Tfie number of data'elements retrieved and'examined by the operator.
The precision of .the search measured in terms of a "relevance" score
dgrived by having an experienced information specialist evaluate
2B-7

trik?",.

2b1"
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Visual facto
d e particularly impOrtant to the user of a CRT display.
Lengthy us of su h a display has been known 4p cause operator, fatigue.,
The variabled the determine image quality include luminance, contrast,
regeneration rate p.fla AT is not,regenefated fast enough, it gives the
impression of a flicker), chrOmaticity, resolution, and size and style
characteri.
Theie, too should be included° in terminal selectiociiter. .
a

el

_.

4

:;

each retriever on.a 3,101-point scale.

elapsed search time.'"
The number of errors made in,a search.
E.
The number of different individual search strategies used by an
operator.
1W
F. 'The operator's own satisfaction with his use of the terminal.
,
.1
Basically, wha
ale
c tided was that the CRT germinal operators overwhelmingly preferred their to
nals, While the typewriter terminal operators
were somewhat less enthusiastic
The video console users took, on the average,
60% more time, made 300% more eriors,'and achieved relevance scores 40% higher,
while retrieving abopt 42% more data than the typewriter terminal users. There
was a strong positivt correlation between the number of errors occurring
C.

164).

,

.

and the amountof time spent searching, a highnegativecorrelatiOn between
relevance scores and number of errors, a weak negative correlation between
searching time and relevance ecores,and a highpositive correlation between

.
1.

relevanqg scores and the amount of 'data retrieved.
.

4

Overall, his study concluded that users preferred-CRT terminals, the user was
able to enter and retrieve more data endoinitialI, at leas
more errors
were generated. HdVemer, other studies have shown that the
atly increased
error rate at the video terminals was due to the fact that
e video keyboard
was less familiar to the opeiator than the teletype keyboa
It is important
to note that with increased usage (experience) not only did the error rate
for CRT's decrease drastically, b
the retrieval fate increased accordingly.
.

D.

e

LANGUAGE OF COMMUACATIOR

Users should be able to communicat

with the system in the simplest possible

way: Therefore, Commends ghouXd
brief and unambiguous. Moreover, dedicated
keys are desirable. For the useriwhois not an information specialist, a
system that is constructed around' natural language (English-like) is more
preferable than &ne based on codes. Inexperienced users haye a great level
of difilkulty with Boolean expressions. This simply means that users favor
systems which will accept
English sentence of phrase as a'sdarch argument.

In fact, it is desitable'to have a compiAbensiye system entry vocabulary.
.

Everything possible 'should be done'to reduce keying needed.at the terminal.
Users shouldibe able to select terms from displays by a term indentifier,
the use of a light pen: or by touch panel. Abbreviations for comnend names
should be acceptable, or evenpossible work truncation.
One of the more
common practices is to use default values to reduce the amount of keying
needed. Hbflipften than not, the user pxefers to have the system automatiThis would mean that user response.,
cally initiailithe most likely aotipn.
voup be requited only on the excekilork
.$

'
Thipte are a limitleig number-of areas which co d beinvestigated to simplify
and expedite' interaction with the, on-line syste . 'Thia most often overlooked
licet of this entise exercise'is the need to continually .review anenhance
the language of communication:. fite processors, for anY number of.reaeons,
'tend.to install a system, monitor it for a short period, and move on to other
preSsing matters.
This means that the'user is Saddled with a system which may

2E-8
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.or may not be in need of refinement. ft it does, a
nothing is done to
rectify the situation, Ne of the'on-line/system
I tend to dandle..
Obviously, after the expenditure and co itment o corporate (organizational)
resources, no one really wants the.on-1 ne system to betdropped-or usi
.

ineffectively..

,
.

E.

$

'SYSTEM SENSITIVITY

.
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)

J
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From the hinnan cohsiderations'standpoint, Perhaps the' major defect
existing
,
on-line systems is theitimiversal sensitivity to simple human errors.
Theoretically, and in Riactice, an on-line system should be able ell aceomodate
the relatively infrequent user who may never acquire complete fluency in
operating the terminal.
Unfdrtunatelm.most on-line systems require absolute
perfection in spelling, Punetuatior0 and. spacing. From the user poipt Cif
view, it is both irritating and frustrating to have a term refected.for what
he considers to be a trivtel reason. Additionally, the user should/be.allowed
to use4common abbreviations, and haveothese abbreviations recognized by the
system.
Typically,,where abbreviations have
used, they tend to be....siata_
processing invenbtons, and not ones wit which' the user is familiar.
.

.

.

.

.

o'cN41,

On-line.systems shoyaTIZei;Orate at least minimum lemls of chain to string recognition and °theother' fai4-safe prqcedures to sane the .time cl dee
user and, hopefully, rechice hia frustration.
In ;addition, it may be necessary.
to provide generic or phonetic search strategies in some typesof application
systems.

'

.
.....

.
°

.

Generally speaking, all of these effortl require extensive.planning and. ,
design activities on the part of data processing,. Tod few organizationi.have
adopted the posture of conforming to the terminal user's needs. In those
few organizations where an effort has been made, it is all too common for,iip .
illegal search strategy or simple,human error.to bring the on-line syste
completely down.
viously, great emphasis and attention must be place
ensuring on-line ystem4Integrity. Otheiwise, ulprs become suspicious of
tle quality of the infOrmation provided by the'on-Whe.system:
.

...,

F.
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ERROR AND ERROR MESSAGES "

.4
.

.

.

at.

When

a. user

.i.

does make an error, he should betinformedr*immediatq.y by the .1
.Error messages must be explicit and should 'all the aer hoer to make
the appropriate correction. Ervor.correction-should he- eas "'and should
disturb as little of the search as possible. Where easily
"e error correc ''
,,
tion should"not force the search to be aborted, and, case
entire entry
to be rekeyed. Unfortunately, too many online systems eon airei5oor Iris not enough' to, tell a user that an error has occtirredt
error messages.
He must bb told'thk precise nature of the error and what he must ao to A .
correct it. Otherwise, the user 1.411 find himself in a frustrating ,loop.
Not only is this a consideration of an epplication system, but it should,
be sployed in operating systems and TP monitor communications to the use'.
system.

(...

,

',

.

.

A.

In his' study, tackmsp identified two types of errors:

typing errors

a nd

comprehension emie, i.e., relating to"systemsprocedures and protocols.
'former type of error is more easily detected. and corrected. Typing error
. .
2B-tV
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rates decrease with increased experience in_usibg the system. One might\
expect that morekimprovement.might take plice in comprehension drrors,,and

,

/

thatmingerrorswouidbemaintnedat-amare,conkistent levelpiat some

L..

A

r

point] in the future. Unfortunate y,Ithat is not the case with comprehension V
errors. Comprehension errors were found to be highly and inversely correlated

with user productivity levels. In fact, nor'only do comprehension errors
remain relatively. constant within existing systems; but they actually tend
to increase as new application systems are added.

.

.
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,Irilthe Ratter/Blankenship study,_ analysis stated that error-control programs
should be designed to:
1

.

.

Reduci the probability that the user will prose what he periVes

1.

to be an error that the system does not detect:
Reduce the probability that 'the user will generate a)message that
the system cannot accept or interpret.
.
Immediately notify the user if !le messige is unacceptable by the
system.
Immediliply diagnose errors and suggest corrective action.

2.

3.

A.

.

I

.

These facts merely reconfirm what other researchers found, howevee, theif
study went farther in that they suggest the important desirable fevures or
an on-line error-e67777.7itoggam. They are:
Entry Preparation,- Display - For' controlling the kinds of errors de-

A.
,

tectable by the computer and humani, and those detectable by humans
only, a valuable. isplay for the neophyte on-line user is one that
unfailingly shows him clearly and efplicity and full message ihe is
:about to release to the system for processing.
ii.

B.

Entry Preparation Display Editing -.for the message display,
entry,a

..t.

valnable provision Is.the abil
to identify the word orphrase
phrase in 4r.
error.
Additionapy,'a rapid means for deletion or ,correction of
.
the word or _phrase in error should be employed.
.1.,

..

.

C.

e

...

.

,

V'a4fiable Spelling Afproximator - Some means shguld be implemented

to handle the most tommon operator spellihg errors, e.g., 'automatic
substitution. This same vehicle Could be employed to facilitate

abbrevioions.

.

(

D.

.

Flexible Error Description Feedback - A user, regardless of his experitnce leval,.will sometimes need assistance for specific types
of entries. Therefore,lit is advantageous -to include "HELP" screens,
i.e., insttdctions. For the neophyte user, a detailed lielp screen
may be in order Odle a short helpscreen may suffice for the experienced userA
These help screens can either By dynamic.or, more
commonly, on-request.
'.

...

.

E.'

System Error Monitoring - In order to eliminate system-detectable
errors, it is advisable to implement a program that identifies and
storei the Variou4 type
f errors. This is especially_valuable
during the developmental s ages of the system,'sipce this informatiq?
can be used for system .ref nement. Additionally,4feerrors made by )
the user can be saved, the -the appropriatOevel-and type of subsequent user eduCation ca
initiated.

:]

.'
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Overall, errors, their identifi cation and correction, is one of the most
important facets of any on-line system. Urifortunately,-icil also -One of
the most neglected'areas., This area alone accounts for the greatest level
of user dissatisfaction.
, 1
SYMBIOSIS

yg

As the reader might well suspect, man-machine-Interaction capabilities have
by no means been fully exploited.
In many applications, a4large ampunt of
effort away from the terminal precedes actualiihteraction with the system.
Unfortunately, this approach detractsfrom the interactive (conversational)
benefits to be gained.. We understand that on -line systems shemld have,both
extensive searching and browsing capabilities to,further.the precept of
interaction.
But what can be 'employed to accomplish this goilt%

W. J. Hansen stressed the importance of user engineering principles for the
design of interactive on-line systems.
His fundamental principle was "know .,
the user." To meet this fundamental tenet, be.srouped specific user-engineer-

ing principles into these broad categories. Tare:
1.

7

ion
Selection not en y
Names hot numbeis
Predictable behavior
Provide access to user inf

Minithize memori

atioo

2.

Optimize operations
Rapid execution' of co,m.n operations
Reorganize command parameters.
Display inertia

3.

Engiftee r for errors
Good error messages
Trap out common errors

-410

Reversible 'actions

Data structure integrit

it

.

/

.Hanson strop ly stated that user should, whenever possible, select Irom lists
(ments).displ edrather than typing character-strings. -By selecting_from a
list, the user is pared'the nee0 to remember various commandi, and the probe-bility of error ts thus reduced.. Moreover, a video console can display many
4
characters in the same time that itIr pld take,.* user to type very few. Piled,
commands, and "other entries should b identifiesi,by.names
f
rather than 'numbers.
.The system must always respond in a predictable way (i.e., mustnot appear to
be idiosyncratic),and it mustinform the user when he needs to be informed
(e.g., the status of a, particular operation).
.

4

&

The system should be as unobrrusive as possible. Operations_frequently -Con7
ducted should be optimized in terms of command requirements.and.intraction
time.
And a display should change as little* necessatT to carry out each
new request. Otherwise, user disorientation will_inevitablyocdur.
,

-

Fin. lly

or

:

4

_

_

the system mustbe engineered to prevent catastrophic errors and to

,

.

/
permit easy recovery from as many errors as possible. Error messages should
be specific and explicit. The system must be designed to avoid very common
errors, because. an error that occurs constantly must be attributed to poor
system design rather than user weakness. And users should be provided with
an easy method of reversing an action he recognizes as being incorrect, while
maintaining data integrity.
.$

This paper has attempted to review a few of the h
considerations that are
o4LimpOrtance in the design animpperation of on-li
systems. Human engineering must be employed if man-meikne interaction i to be improved.' Systems
that are poorly desinged from the human consid
ions standpoint reduce tile
tolerance of the u 4r. If allowed to continue ncorrected, it will increase
.
search time tlich will, in turn, intreasethe overall search cost. But,
most important, it 4.11cause"the user to become frustr4ted. And the frustrated user tends not to return for more.
.0
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Abstract

Usual computer networks consist of "computers" and " communication
But in this study, we,have ttied to reconstitute the communication lines in
order to-Thee'Pase their functions by unitiv'the transmission of,informatioft
and the processing in aibody.
A few trans 'tting and processing system denominated as an Integligent Link has been pr
sed, which is regarded as a
pipeline computer witth proCessirig functions give
y software.

INTRODUCTION

.

In Ithe recent years, many kinds otcomiUter networks have been constittuted [1], [2] in order to share,lOad [3], software, hardware and data'file.
141 add for the sake of increment of tfie'reliabilitY
/4ch computer is,
interconnected by using subbet consisted of commun&cattion lines and minicomputeri for switching.
The communication line's 4Ee not only wire systems but ,
also radio systemb [6].
Thus, usual coMputirinetworks consist of "cpmputpre
and "communication lines".
Protocols are recfuitedupon,aiietworks for resource sharing between different computert7),
In contrast to the exis4ng communicationqines connecting the HOST com7
puters, the inter - computer, link is propoied tokbe Composed of suitable niapber
of transmitting and processing units.
We denOminate the linkage system l's an
Intelligent Link.
This can be regar4ded-as a pipeline compqter whosefunctionq are given by software.
The processors in the intelligent -link are.to
be connectedtx,optical fibers..
.,
Under theabove Proposal, we destribeahow, ,to provide the intelligent link
.4;
with proc
ng functions'and how to ptocess the given data.' : ,*,,
More
we discuss allocation of functions Into e h system element e
'transmitt g and processing unit) of the intelligent link; and rekation'between the processing time in'eachtsyst
element.and-the throughput o " the intelligent link.
Finally, we may c sidelitte
of a computer
network employing the intelligent
ke.
S
t

..

AN.INTE1125NT LINK
4nklproposed in _th4p":iapei, is a pipelitir.cOMputer with
pipe functions given by software, .so that different!data may be processed.
Let us consider an interconnection between a HOST computer
'lining.
lining.
and B
shown-'in Fig. 1.
In usual conception, the'link'between HOST compufi 'is.-

I4

ro

MR

41h
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a

realized with a communication
However, we consider Co
line,
PEI
PE2
interconnect.two
HOST compute5s
PE
Inn
HOST
MOST
COMPUTER
COMPUTER with an intelligent link.
Let us
A
.11.1.1.MIEH2
pi
imMLa
the
intelligent
link
8
suppose
that
F1
F2
F
n
is constituted by arranging n system elements.
Generally the communication line in the system element is considered as a single
optical fiber, but, the bundle of
an optical fiber is possible too.
PE
i-th system elemenr
n
: the number of system elemen:s
In the former case, the transmisF,
: optical fiber in ?Ei (which means the Ismission line.
)sion
of program-data is serial bit
processor in PE
...
r
: processing time 1 in rc.
On the other hand, in
sequence.
ti
: delay time in F,
the latter case, the program-data
processing tImeby ?1
z
is transmitted at the same time in
FIG. 1 AN INTELLIGENT LINK
accordance with the number of, fibers in the bundle.
From the configuration of inIformation processing on the intel0]
PI
DI
4-.1
ligent link,
The - processing time
in each system element PE. in
D$,_1
ni-1
OSi
PSi
0$1.1
PSI.
Fig. l.should have identilal value
INTELLTGENT LINK

I

1

:

:

r

j

:

t1 I

1

4'1

i

r

8
I

.

I

i

--Mr-10100011:10111-030aCift
/

1

1
1

1

Pr
'1-1

PE1.1.

PE,

1

T (mT1-1-TO.

Fig. 2 displays the structure
of the intelligent link processing
data while giving the processing
functions into each processor P
arranged specially and performo4 a
at the same time.

?Si

DS

segmented program in ?E1 (program segmeno-set)
: segmented data'in PE

The pipeline processing in the

(data segment-set)

- intelligent link is different, from

i
[

)

: sequence In the processing structure

that of usual pipeline systems
which range from a logic circuit
level to a architecture element
level.
In usual pipeline systems,
functions of system elements are given initially b'y means of the hardware [9):
However, the functions of this pipeline computer are given by the program seg
mebted for transmission, where the program, of course, is for processing of
Namely, the prOtessing functions of each system element
the followingdata.
of this intelligent link are given by means of software.
Therefore, these
procesOng-functions are arbitrarily given by segmented program
In the 'intelliger.lt link, contents of segmented programs are variant in
'accordance with the contents of their segmented data and progress situation
of their data processing.
'Under the above conditions, automatic gerieration
Generally after DS.
of programs are,considered in Fig. 2.
as processed by
PS.
a
new
program-data
set
PS:uOrF
is
generated.
in PE
Similarly PSi j

FIG. 2 'SCHEMATIC REPRESENTATION OF
THE PROCESSING STRUCTURE.

i-1,

anniS.behaveinPE.,.By that technique, arbitrary data are transmitted
Therefore, in each system element PE of the intelligent link, each program can be loaded independent of the value n in terms
1
of the data'prociSsing.
with arbitrary, processing.

,
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FORMULATION OF PROCESSING STRUCTURE .-.

.

In the intelligent. link, how to give the pfocessing fugctions into
i
each
sysom element and how to process the data are, from Fig. 2, expresses as fol-i
lows:
PS.(DS.) + (PS
DS
)
(1)
,

.

.

1

i+1

1

wharf
operation,a is a operator.
):
row
(
Let us concretize the expression of the processing structure.
The processing configuration of the intelligent, link isdivided into following thtae
a(

.

.

cases:
7-7

Kase 1)
1). PS. is executed in P..
2) DS. is translated into DS4.0 after the execution.
3) PS and 'DS. generate PS.
after the execution.
i
The above Is formulated as follo+1
ws:
e-PS. = Exc((PS ))
1

e-PS ((DS
e-PSi

i

11

DS

1+1

PSiuDSi

i'Si+1

)

where,
Exc(( )): execution of a content'in (( ))
operation for processirie, It is a operator for processing.
61[ ]1
:

U
CI.
(Case421

:

sum
conditional

:

cantr.g1 in PE1., which belongs to PS1 ..

:

-

PS4+1.is generated only by PSI.
the following:
e-PS. UPS ICI 11 '
0.,

In this cases only (4) is changed into

Tcl

(5)

(Case 31

tSi+ is the first subprogram of unexecuted pares in P.
is changea.into the following:

e-PS His.[CI.1)

(4) in _Case 1
(6)

Sp(PSi14'S1.4.1
.

where,'

.

.

-..

.

.

.

.

SP( 1: the first unexecuted subprogram of the program in (

1.

III. SOFTWARE OF THE INTELLIGENT LINK
..
The PE: in
Let us consider the ,case of processing according t o Fig. 1.
by PS..
the intelligent link is given the function processing DS
From the mechanism of the
PS44.1 should be genet' ted for processing of DSi
+1.
intelligent link, th HOST computer A must generate PS1's, which are sent to
PEI.,1=-1,---,n).

f

III-I. SOFTWARE FOR PIPELINE PROCESSING'

111

It can bo.considered that each datum in the data stream is suited to thal

2B-15
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of program repeated by DO.statement,which is a control statement for repetiIn other words, the data stream protessed by pipeline processing is
tion.
generated as.a.row of data for program included in'DO statement.
In this
case, PS. in PE is 4nerated by progtam included in this DO statement.
An
.example
processingdata stream is shown in Fig. 3:
The stream of the program PS and data DS. is, of course, generated by
i

CO

1

not only the above
also the
method b
other meth ds.

10 ;.1,5

II -It. KINDS OF SEGENTED PROGRAM.PS.
P5

3

.Control state'ments are roughly divided as follows:
1) Control for repe-

-

13 CONTINUE

TINE

T

pipe travel tine

o)

114

.

b(a)
AN'EXARPLE OF THE'PIPELINE PROCESSING.
PROGRAM EXECUTING THE PIPELINE PROCESSING.TO
(b) THE PIPELINE PROCESSING.
DATA STREAM.

FIG. 3

-

.

men

tition- (DO state.ment)

2) Decision (IF statement)
3) Jump (GO TO stye- .

Ln Pipeline processing by the intelligent link, it is impossible for control
of processor P. to jump to programs before PS when PSvprocesses DSi.
Therefore, althugh there is a case where JImp is required, Jump (GO TO stateHowever;.since a program structure usingZump may
ment) must not be used.
be replaced by that without Jump [10], the above restriction for pipeline 'processing is avoided.
There are thee kinds of
,
e
PS:, 'which correspond to Caie 1,
1
DO 20,1=10
Case 2, and Case lin the classia
PSS
ficastion -of procesiing configuP
J
__rationl-of previous formulition. --to-cONTINUE
For exatple, we explain the kinds
of PS,4according to Fig. 4..
.
[PSi in Case 1]
.-----------4
oECIS104
The FSi.consists of DO
,s
statementt'program body PSI and .
.J.1
F(J)
ange
The
,CONTINUE statement
.P S2,
Ell r(J) II\
ot program PSi,is due to-the con.

.

-

,

.

,

4

..

4

.

P SI

,

h

0

J..01'

.0

.trol variable and decision - of
routing of programs -by processed
data as shown in Fig. .4 (a).. 1
[PS. in Case 2]
(b)
L
The PS consists of the'same
1
(a) THE.CASE
Thg
factors as hat in Casgf.
ps3

J.J+1

.

(e)

.

FIG. 4 ininnAF PROGRAM PS

.

WHERE' U.4 STEMS FROR PS
1.
(b)
PS IS
IS IgDEPENDENT EACH-43TMR.

\ change of program PS. is only due
.to the control variable of DO
statement wi'tho'ut decision of programs as shown in Fig. 4(a).
4.
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In the above cases, the number of FEigused for PSi is due to,thelfinal
parameter of'DO statement.
On the basis of DO statement, PS (i=1,,n)
On the other hand, there is a difgenerated the following,PSi+1 in order.
ferent case as the following.
.
[PS. in Case 3)
(
1
Each PS is independent respectively as Shown in Fig. 4(b).
The. first
i
Especially, PSI. in Case 3 implies
proeram PS., is made in HOST computer A.
all the following PSi
3,,n).
.

.

.

.

.

.

'

IV. THROUGHPUT OF THE INTELLIGENT 'Av.
-Described previously, r is sum Yf time delay T1 of PSiuDSi in fiber and
the processing time'r.) of DS. by PSif
Ftom the property of pipeline procest-,
.ing, t should be identical in every PE... However, each T is not identical
because of processing ot arbitrary segmented data by the segmented program.
Then,we
Therefore, the blocking on PS.UDS4 generally occurs among PE.'s.
define the rate of transfer of
per unit time.as the ihroughput of the
.1
i
intelligent link.
To serve the convenience of the analyses on the throtigh-

put, we notice the reciprocal of the through*.
IV-I. DISTRIBUTION OF PROCESSING TIME'IN PEI.
.

-Let the processing' time in each system element PEi be t.
We suppose
that t has the exponential distfibution with the mean value i u (-0., where u
means the average rate of processing in PEi, and T is defined anew.
The
probability density is
.,

.

f(t)=pe- pt.

.._

'

'(7)

.

Itis not reasonable for pipeline processing tftathlocking happehs for a.longtime amdhg.PEi:swhen each PE. executes the .processing.
0
Let us conside5 a ' distribution Of t caused in t4a according to (7).
The,probability density is given bY.
..,
.

.

,

-

.

.

-pt

.

"
a

f (t)

a

pe

f(0dt
0

- -03)

1-e'lil..:

J.
.

-.

.

.

:

Ttie value of "e may be selected wheh PSI is generated in HOST computer A.
Though the distribution is truncated at t=a, it will occur the blocking
among PE.'s.
However, the throughput will increase in comparison'witih the
distribution of (7).
In this case, the increment depends on the valve 4:4.4.
"a".
Therefore, we-notice:the ratio
'

c.

---= ap

1

(9)

>

as a comparison "a" with 1/p,
IV-II. AN INTELLIGENT LINK CONSTITUTED OF TWO S STEM ELEMENTS
.

.

.

.

-

Let us_consider the intelligent link constituted of two PE 's initetcon
necting the HOST computer A and B.
In the buffer of HOST computer A; PSiuDS1
and
PE1
PE
Ahn.prois the same value p in terms of the )property of pipening.
2
a
..,

..:

.
1

n (14>

- 2B-17
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.

:

respectively, the
ceasing times of each PSiuDSi in PE and PE., are ti and t
1
mean time Ta * when PS UDS1 in PE1 transfers to Pt as PS OS is given by
2

1

t: = E{max(t1'

t

2

2

)) [111

2

a

foxdp(max(t -,t 2 )<x)
l'

faxd(1:12f )2
O

1-e

-pa

1
[

21.1

"

(1-etia )-2ae/ja +ae:-2- -27
1
(1-e

-2ua))
(10)

= 141:

where, u* is'the throughpUt of the intelligent link in this case:
We arrange the qUeueing models _in
Fig. 5 for evaluation of the throughput
The relation
of the intelligent link.

.

00

00 0

a

between t(=1/11) and t*(=1/1.1*) is given
by t=2-c*/3 [111.
COMPARISON BETWEEN T*a(p*a ) AND t(u)

C)

0 0

ThePdifference between Ta * and t is
e
as follows:

U DS)

FIG. 5

T:-T

QUEUEING MODELS FOR EVALUAnog OF THROUGHPUT OF THE
INTELLIGENT LINK.

1

1

V*

P

4(1-e-x)-4xe-x+2xe-2x-(1-e-lx)-2 (i_e-x)2
2u(1-e

where, x=ap.

-x)2

Thus,

1

(f*-T)

a

x0

1

(t*-t)

(

2p
a
x40
The graph of (11) is shown in Fig. 6 under u=1.
.

From the graph it may
be,shown that T* isless than T when the value of the truncated time t=a is
less than the twice of mean processing time 1/u.
A

COMPARISON BETWEEN t:{0:),AND Ta.(0a)
../

The diffeience.between t* and T
a

a

is as follows:

T*-t*

a.

1 1
:

U*

2
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#

1

/ .

.
.

.
.
.

.

.4(1-e.
)-4xe. 4-2xe
_.1

-2x.

-9.-e

-2x

)-43(1-e

x 2
(14)

,

,2p(1-e7x)2
where,' x=ap.

4

Conseiuently

.:2

(TitTit)

x40

a

(16)

=0

(T*-r*)
a

(15)

2p

x-00,

The .identity (16) is evi-

Under p=1, the graph of '(14) is shown in Fig. 6.
dent from (8) and Fig. 5.
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THROUGHPUT OF THE INTELLIGENT

FIG. 7

LINK.

A COMPUTER' NETWORK EMPLOYING
INTELLIGENT LINKS.

V. A COMPUTER NETWORK EMPLOYING,INTELLIGENT [INKS
It may-be said that a'new "computer,netwoig is realized by intelligent
links instead of,ulual communication ,lines.
Let us consider the simple computer network shown in Fig. 7.
The subnet
in usual conception cmists of-the intelligent links E and F.
In this case,

thvyStem element PE; ' itHthe intelligent link E is the syfem
PE3 "''in the intelligent link F too.
It is natural that PE' '(PE.',") is for
3
switching.
If the\switchin) g isregarded as one of functionsof pipeline protn
ceseing, the function of PE
'should not be considered as a special element.
,Because,functions of theInfelligentelink are given at will in accordance with
the-contents of processing, the degrde Of freedom* forconstitution of the computer network may be large:
On the other hand, protocols used in this,computer network may be simple
because of many curio* properties due to high degree of coupling between HOST
...cbmputers.
(

-

VI. CONCLUSION
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'Fekincreaiing the function of communication lines, we have proposed the
concept of:the intelligent links which are pipeline computers being able to
Also, the processing strutprocess thearbitrary data stream by software.
COnsequently,ye have obtained the possibility of
Lure has been described.
realisation bi a new, computer network uniting the functions of the.pipeline
.,
domppters and.tRat of communication lines ,in a body.

.
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TELECOMMUNICATIONS:
ti

4,

ITS ROLE IN CUSTOMER SERVICES AT
HONOLULU FEDERAL SAVINGS & LOAN%
.0!

Robert H. Spicer,LII
VP.6 Data Processing Director
HONOFED Corp
Oubsidiary of Honolulu Federal Savings &'Loan

ABSTRACT

A

Electronic Funds Transfer Services (ms) such as direct deposit, bill
payment, aupmatic teller machines, etc. have become important services being
offered by financial institutions. Honolulu Federal Savings and Loan (HFSL)
is committed to offering its customers the best possible level of serviced of
which EFTS is tcie cornerstone. 'Nis paper presents existing EFTS activity at
HFSL and the resulting role of telecommunications.
4

.
.

4
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INTRODUCTION

Honolulu Federal Saving & Ulan (FSL) was founded in .1929 and 13
Hawaii's largest with assets over $1.3 billion. The growth of HFSL over the
past five. years (see Figure tt.0)is largely due to well-planned programs
ofSering Electronic Funds Transfer Services (EFTS) to Hawaii's savers.
Towards the late 1960's, HFSL set the framework for a greatly expanded
rIle in customer services by becoming one of the first financial institutions
in Hawaii to utilize teleprocessing with the ikstallation of an online teller
system to handle the daily savings and mortgage transactions.
In 1974, HFSL began replacing, passbooks with plastic cards known as
"Passeards". The Passcard brought about statement savings and provided the
needed mechanism to offer a wide variety of Electrons Funds Transfers
Services (EFTS) that are heavily dependent upon teleCommunications.

.

In 1975, HFSL inttoduced five online Automated Teller Machines (ATV),
known as "Honolulu Lulu", and now offers 14 "Lulus" in branch offices on all
the major islanqp. Th%;success of Honolulu Lulu splArred seven savingeand
loans to form SL'H, Inc.
In,1975, SLH began offering Instant Transfer (IT)
services consisting of shared ATM's and Point-Of-Sale (POS) terminals .at.
shopping centers1/4nd supermarkets. for customer withdrawals, deposits, check
cashing and inqUiries.
,

During 1976, telecomiunications at HFSL 'took on an expanded role with a
irevoluelonary computer7assisted bill'payment,program Icnown as the "Passeard
Payment Service (PPS)-". The service allows customers to call a PPS operator
4
and pay any bill daf or night. The operator utilizes online display
terognals to make entries for automatic payient the next working day. In
1979, new technology allowed HFSL-to Introduce,LULU BELL. Any PPS customer
who has a push-button telephone has direct access to their bill paymer4
account utilizingati Audio Reeponse"lJnit (ARU). This opened the,potyntill of
having a HFSL banking terminal in every home.

The value of telecommunication it prpliding customer serVicenShas
stimulated its application within HFSL. The Accounting yepartment utilizes
an online general ledger system; the Personnel Departinent has an online
payrpll/personnel system; and near future plans cell for online accounts
payable, inveneory control, electronic mail., connection of word Processing to
the central computer, and an'onlint Managemeht*Information System (MM. As
can be noted, data processing,plays a major role at HF4L; It has 4pcome its
heartbeat and telecommunications the arteries or the organization.
,

.

-

The importance of telecommunications will continue to grow with a.
corresponding requirement f9r improved levels of telecommunication
fled by. telecommunications
capabilities: Honolulu Federal is currently ti
reliability, incompatible protocols, limited ammunication speeds, inadeqUatt

t.
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security, andtdifficult network management., To successfully expand the use
of telecommunications over the next five years, the communications vendor
must offer:
*
*
*
*
*

X.25),
A standaij communications interface
Data security (encryption).
Greater reliability/flexibility (virtual networks).
High speeds (50 ICES) .

Usage sensitive rates.
100% availability

WithOut the above, the growth of-EFTS as a successful public service
extremely limited.
The following subsections provide a more detailed description of the
application of telecommunications in providing.customer services.
2.0

HFSTELLER SYSTEM

RFS". installe Its first computer system in 1964Ba61.processing on
an IBM 1440 disk sy tem supported various applications within the company.
Recognizing the need for a more responsive service to its customers and,
efficient brandh operatibns, HFSL elected to install a "full service" online

teller systi'm in December of -1969.

The online tellersystem supports a number of applications to include
savings, mortgage loan., collections; slings loans, property improvement, and
a Customer Information File (CIF).
It is evailable,from 7:30 a.m. to ?TOO.
p.M., Monday through Friday, and until12:00 p.m. on Saturday performing a
variety if transactions to include deposits, withdrawals, check cashing,
belahce'inquiries, add/update customer records, mortgage paymentl, account
inquiry'by name, etc.
.

Tice online syttem is in-support of Honolulu Fed6a14s 21 branches as
well as the 34 branches of four'other financial institutions. On Ain average'
day, the online systeM processes someA,000 deposits, 17,000 withdrawals,
20,000 inquiries, and 12,000 miscellaneous transactions for a total' of
55,000+ transactions. The transactions originate from 55 branches covering
all the major islandsof Oahu, Maui, AKauai and Hawaii.
.

-

The teller network consists of 250 terminals on 14 leased muitidropped
linei operating at 1200 bawd using an asynchronous protocol.

I

.
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PASSCARD PAYMENT SERVICE (PPS)

3.0
i

.

^ c7'
S .if

i

,.

The Passcard Payment Service (PPS) is a telephone'bilrdayment system
that HFSL began offering in July 1976 and it ()tie of the first. in the nation.'

s

.

.

.

The system has two methods of handling payments,. One utilizes,an audio
response system (LULU BELL) to automatically answer phone calls and accept
customer payments via touch-tone tei4hone. The second utilizes displiy
terminals-where customers call PPS operators who directly update the
,customer's payment record. The terminals'are also used for online
iaintenadbe of customer. files, such aa.adding/deleting payees for customer
payments.

!

.

.

.

.

PPS allows customers to pay any, individual or company in the United
States for loe per tronsaction or unlimited use for $1.00 per month. The
customer can elect to have recurring fixed payments (e.g., mortgage,,car,
'etc.) made automatically. .These preauthorized and all other payments go out
the next working day and the customer is provided,with a descriptive'monthly
"statement of all bills paid from their'intereSt-bearidg (.5-1/2%) bill payment
1
account/'
.

f
,

.

.

;'

.

The PPS.operators are available from 7:00 a.m. to 11f00 p.m. Monday
through. Friday and Saturday from 8:00 a.m. to 4:00 p.m.. After hours and
'holiday calls are taken by an automatic answering service,
LULU BELL (audio
response) is available for bill payment from 6:004.mt to midnight every day
,
of the year.
.
.

Telepommunications has allowed HFSL to reach-out into the customers home
to provide convenience banking. Over 80,000 payments are made each month for
some 22,000 active customers. The following shows a breakdown of how the
payments are made:
.

A

.Prbatithorized

.

Lulu Bell (Audio Response)

RPSOperatornissisted

39.51
12.5%
- 48.0%

As oan be seep, 52% of the payments p.e made without human intervention..
Since LULU BELL.was just introduced in January of 1979, the 12.5%..is expected

to increase to 15% by MO. Without advancing technology and telecommunicati9ns, such services would be-impossible to provide.
The telecommunj.cations getwork in support of PPS consists of a
communications controller (manufactured byPeriphonics) to hafidle-the audio
response transactions, and twelve remote IBM-eompatible nip ditplay
terminals (manufahured by ITT/Courier) using bisynchronoa:protocol.at 9600
baud.

C

.

6-
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4.0 HONOLULU LULU

Honolulu Lulu has been one of the,most.successful savings and loan
automatic teller services mi the nation. Singe its inception in-1975 with
five Honolulu Lulus in five branches, the service has grown to 14 branch
locations stretching from Oahu to the island of Maui, Kauai and Hawaii.'
Honolull Lulu is available during the hours of 6;00 a.m. to 2:A0 a.m. the
day_of_the_year. Customers can perform balance
inquiries, withdrawals, deposits and check cashing transactions at their
convenience.`,Customer acceptance has been tremendous with an averageATM
monthly transacti9n volume of 7,000; well above the national S&L average of
4,000 transactions. Some of the Honolulu Lulus experience between 12,000 and
16,000 transactions every month.

The H6nolulu Lulu network consistsvf IBM 3614 ATM's operating at 1200
baud using the IBM MC-protocol. The outer island ATMs are multiplied over
a common line with the outer island,teller system at Imo baud.

5.0 INSTANT TRANSFER (IT)

Instant Trinsfer (IT)1s- an EFT service offered by.the following savings
and loins inHawaii:

*

Honolulu Federak,Savings & Loan
State Savings & Loan
American Savings & Loan
Hat/Olken Federal Savings & Loan
First Federal.Savingsa& Llban
International SAFings.&.toan

*

:Territorial Savilbgs & Loan

*

*.
*

.*
*

6

IT 0 managed by SLH,
a service corporation made up of the seven
savings and loans. Since the inceptibi of SLH in 1976, IT has grown to
provide customers access to twelve (12.) Point-Of-Sale (POS) terminals
installed in Tiles.Superiarkets and five (5) Automated Teller Machines (ATM).
there is one ATM in the wall of Sears Ala Mope Shopping Center, two )
free - standing ATM's at Pearlridge Shopping Center, one ATM at Kanebhe
Shopping Center, and one ATM at the Pearl Harbbr Navy Exabange.

.

F
ll<

these POS and ATM's, known as Remote Service units (RS;), allow a1
customer seveh-days-a-week access to perform cash withdrawals, deposits,
check-cashing and balance inquiry transactions. The RSU'i,are technically
available from 4:00 a.m. until 2:00 a.m.the following morning, but in
practice are likited.by the stores' or shopping centers' hours of operation.
-

0

30
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The Hawaii Instant VransTer (I1)-..gervice'is'one of only,a few-prNects in
the nation utilizidg an online Ventral switch to route transactions` to
HONOFED Corp., a.
different computer centers' for processing RSU transactions.
subsidiary of Honolulu Fedenal Savings & Loan, uses an IBM 370/158 Model 3 as
the central switch. The switching system d.. Ananaged by HONOFED-written
software known-as "COPS" for its traffic cop role inmanagibg the
transactions. Twoof the participating savings and loans use HONOFED Corp.
for their online processing, while the other five are serviced by two other
data processing centers using Burroughs computers (see Figure 5.0).
Transactions destin10 for one of the five outside associations are switched
to that association's computer center for processing and authorization.
,

Each POS termin
averages some 20 transactions a day, while the ATM's
average 250 transacts s per day. The result of the merchant-operated POS
'terminals versus custom -operated ATM's are as follows:
.

.

ATM'S
Daily. Transactions per Terminal
Unit Transaction Cost.

20

Transaction Distribution le
- Deposits
- Withdrawals

$1t0

13%

10%
88%
21

80%
7%

- Cher Cashed

.250/

$097

.
.--

.

The IT network consists of Concord 750 POS terminals operating at 1200.
baud using an'asynchonous protocol, and IBM 3614 ATM's operating at 1200
baud using IBM's SDLC protocol.
The IBM 370/158 communicates with the two
Burroughs computers asynchronously over point-to-point lines at 1400 baud.
4

$

I
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S&L'S SERVICED

"INTERNATIONAL SAVINGS
PTIasT FEDERAL
"TERRITORIAL SAVINGS
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AMERICAN SAVINGS"
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S&L'S SERVICED
IBM 370/Z58
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"POS NETWORK

"ATU NETWORK
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6.0 OVRRALL.TELEPROCESING CONFIGURATION
,

The overall teleprocessing configuration (see Figure 6.0) consists of a
central IBM 370/158running IBM's DOS/VS and CICS/VS as the teleprocessing '
monitor. The communications network is a combination of leased multidropped
lines and dial-up ports.
The need for a number of communciatiqns protocols
is due to the variety of telecommunications devices and the ladk of an
available industry standard.
,

Within CICS/VS are HFSL-written application programs to handle the teller
system, HOholulu Lulu, Instant Transfer, PPS, Lulu Bell, and theilack office
services. The system shown in Figure 6.0 is summarized as folloW:
Online Teller System
Software:

DATALINE (responsible for processing all branch
teller activity).
401-

Line Type:

Fourteen (10leased multidropped lines serving.55,
branches on all the major islands.

Protocol:

Asynchronous (IBM 2260)

Speed:

1200 BPS

Modems:

Universal Data Systems,(UDS)

Terminal:

TRW /FbSi Teller Unfts

Typical branch
Configuration:

1 Terminal Controller
3 Teller Terminals
1 Display Terminal

.

Honolulu Lulu (ATM'S)

oftware

.

.X015g-Viipensible for managing the Honolulu Lulus and
routing transactions to-account prooessing'routinee%

Line Type:

.

.

Five (5) leased multidropped lines serving12
locations on Oahu and one each on Maui, Kauai and
Hawaii.

.

%

.

IBM's Synchronous Data Link Control (SDLC)

,Protocol:

1200 BPS

Speed:,

)

i

Gandalf Mpdems
licom'multiplexer for sharing outer island lines with
teller-system

Modem:

.

)

Configuration:

A.

IBM 3614 ATM

Terminal:
\

I

Single IBM 3614 in branch wall as a single drop
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inatamt Tranfer:(ATHa and POS)

A

COPS (responilble for managing IT, ATMs and POS
terminals and routing transactions to appropriate
.computer.cinter for account processing).

,

.

.

Line, Tie;

Filive (5) IBM 3614's share a single line with Honolulu
Lulu's an Oahu.
.

Thirteen (13) POS terminals share two leased lines on
Oahu
a
IBM's Synchronous Data Link Control (SALC) for the
IBM 3614's

Protocol;

Asynchronous (IBM 2260) protocol for the POS
terminals
Speed:

1200 BPS for ATMs and POS

Modems:

Gandalf for IBM 3014'
UPS for Concord POS.

Terminal:

IBM 5614 ATM
Concord Computing 750 PAS Terminal

Typical
Configuration:

.

,

IBM 3614's lbcated in.shopping centers
Concord POS location in supermarkets

Remote Computer Center ConnectioneM.Network)
'Line Type::'

One (1) point-to-pointileased line foreach of the
two Burroughs data centerscohnected to IBM 370/158
Asynchronous

Protocdl:

.

.

Speed:

1200 BPS

Moddms:

Universal Data Systems (IDS)

Computers:

Burroughs-

4

,

e1
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'Paasoard Payment Service (PPS)
.

Software:

PPS (responsible for processing all bill payment
transactions originatin6 from either a display
terminal or audio response unit).

Line Type:

One (1) point -to -point line

Protocol:

IBM 3270 bisknohOlonous

Speed:

.9600 BPS\

Modems:

Oandalf Modems

Terminal:

ITT Courier CRTs (IBM 3270 6ompatible)

4
\ed

Single Courier Controller with 12 display Terminals
and two printers

Configuration:

Lulu Bell (PPS Audio Response)
Line Type:

Fifteen (15) rotary dial-ty ports

,

Pei,iphonics Audio Response Unit consisting of a
PDP/11 emulating a.local IBM 5270.controller to the
(IBM 370/158

Configuration:

I

41.
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Hierarchical Deslipt of a Family of Local Computer Networks

4

Jeffry Yeh, Philippe Lehot, Glen Steddum
Ford Aerospace and Communication Corporation

ABSTRACT
.

paper.'the design of a hierarchical family' of local computer networks is presented. A
family of local networks, each member of which is tailored for a certain class of applications,
can be more effective than a single, general purpose data network. The networks in this family
4 share the same protocol softivare and have the same hardware architecture. They range from ,a
106 to 500.Kb /s coaxial cable network for industrial test stations to a 100 to 150 Mb/s fiber
optic rldg network. One member of 'this family has been operational since 1977. TWo other
members pf this family --one is a CATV-based, I MbfkiCSMA network, the other a fiber optic
150 Mbis ring network-- will be operation'al by the early part of 1980.
addition to examining
the design objectives and the technical approiches that have been adopted for4our network famk

elf

1

ily, the two networks currently under development are described in this paper.
1

1. Introduction

The recent advances in microprocessor technology and the increased number of applications for these
inexpensive tools in office and industrial automation have greatly 'increased the need for local computer networks
geographically clustered sets of intercommunicating, resource sharing compiiteri. 'terminals and,
intelligent devices.
.
ft

Viewed from the peispective of the network architecture designer, local networking introduces some new
problems in constructing data networks. The "locality of reference",mill the wide bandwidth of local networks tend to increase the variety of the compufist equipment to be joinqi into a network. Besides contrili-. 4
eating the problem of adding new nodes to a local 'network, the connection of widely diverse devices witijin a
computer network can cause serious network performance degradation.

Since local networks, like geographically dispersed networks, are typically composed cd.beterogertemik '
-hosts-,-they present nweW--equipment connection problem. In general, the growth rate of a local network in
terms of newly connected equipment is much higher than in other networks. Software compatibility is a
major consideration in the local network design since the cost of developing protocorsottware tends to dom-_
inate the cost of entire system development.
The economic and functional adOantages of local networks will soon motivate the re placement of many
current monolithic computer systems with local networks of intelligenterminals, "personal" computers and
special purpose maxi-computers. The effective integration and' exploitation of these local networks remains
the major problem to be solved.

Using a ;'family" of local 'networks allows us to meet many of the problems of local 'networking. The
network family consists of a hierarchical set of lolal networks, each of which supports a certain class of
applications. The applications _range from connecting high performince maxi-computers together to con necting simple sensor devices to small computers.

The work described here was supported as a Ford Aerospace and Communications Corporation interna l Research and Development
Project.
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Each set of local networki-in the network family will shalt the same type of network adaptor. A layered
protocoLdeiign will beused in.implementing the network adaptors, The idaptori for the lower level net-.
works will contain only the lower layetsf protocol and will therefore be both cheaper and easier to implement.

erecting dif_Complex networks can be constructed containing wick varieties of diversehardware
ferent levels 'of local networks together with standard gitewaysi Each type di hardware can be connected
into a network using a transintsion medium suitable for its capabilities' and using a network adaptor that
provides the necessary feature-at a reasonable cost.
In this paper, we will first describe the motivation which leads to the design of a hierarchical fa ily of
e paper
networks. A detailed design of two high performance prototype networks will then be presenttri
concludes that the design of a hierarchical family. of networks is a natural soliition to the pr lem 9f inter-,
connecting different sets of computer eqUipment ,to achieve the sharing of resources.
V Network Requirements and Design Objectives

The computing devices to be connected into a local network range from high performance maxicomputers to simple electronic sensing devices. Their applications vary considerably and so do their connection and communication requirements. Some of these requirements and applications are identified in the
5
following classes:

a. The connection of mini and maxi computers requiring a high performance network with intelligent
communication facilities. This allows the communication functions to be handled entirely by the network interface nodes. thereby removing the burden from the host systems.

b. The connection of intelligent devices such as microcomputers or intelligent terminals requiring a message switching network for ;haring communication facilities and interchanging information.

c. The connection of smart electronic devices such as microprocessor-controlled sensors and data.

acquisition devices requiring a simple and reliable communication network to transmit and to disseminate information.

e,

Besides these requirements, each network must connect different equipment supplied by different vendors. This practically rules out the possiblity of using or modifying any vendor supplied or commercially
available networks. A research and development project was formed to design and iinplernrt a family of
networks to fulfill the abov,e range of requirements.

The networks constructed must be capable of supporting diverse network elements (ranging from maxi
computers to smart electronic sensors) and meeting all the above-mentioned requirements They must also
satisfy 'the following design objectives:

work Interconnection -- The cot of network interface should not exceed 40% of the cost
of equipment to be connected into .the network.

,Inexpensive

_Software (Protocol) compatibility -- The Protocol used by all networks must be compatible and the
software developed for each network adapter must be interchangeable.
'Simple and Relittble Communication Subnet -- Reliability is a major concern to network users and simplicity is the key to a reliable system.
.

Flexible and &tensible Network -- The network must belflexible in anticipation of !lbw types of equipment to be added into the network and any future.operatiohal- environment changes.
3. Technical Approaches

Given these diveraified network requirements end design eonstraints the following technical approaches
were chosen.
I

;
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A.

amily of Networks --'Havirig a, hierarthictil family of computer networks will allow Hs to, meet Our,
described requirement moat readily; Each network in the family is tailor-made for a certain class. of
equipment and can best serve .a specific range of applications. The entire network faniily. is lipked
together thrgugh standard gateways as shown in Figure 1. Therefre at least three classes of netAvorks. .
The "HOST" network .connects mini and/or ,Maxi computers, each network adapter serving as tp
"front-end" machine for the host. computtr attached to it. /The "INTELLIGENT" network connects .=
microcomputers and intelligept terminals, 4e'h network adapter .serviag as a packet - switching node for 04
the ajtached, equipment. The "TERMINAL" network connects the conventi6nal low speed teriiiintitand scares as a data b.ta for an terminals. Each class of networks will use the same type'of network
adaptor amtwill share the same'set of protocols and the same architecture (i.e. topologies, addresses,
..
and routing),
: ;
...

.

.

B. Unified Aichitecture ;' The advantages of using "ring", and "bus" Architectures have been demon-.
strAted by many network designers 1FARB72, BABI77, METC761. For examptet using them eijm- ..
inites the complex problem 'of routing: In addition, the ability to broadcast messages greatly simplifies
the task of constructing a distributed control protocol.

.

C. Stands

0

W..

'Network Adapters -- The implications of the rapidly decreasing hardware cost are twofold.
First
pays to place intelligence in the adapters since the cost of that intelligence is decreasing mall ,
rapidly than the cost of the communicating resources. On the other hand, the growth in popular.
ity of low-cost intelligent processors and easy access to local networks crops the need for interconnecting these low-cost processors with the main frame maxi-computers. Some care must be made:to match
the connecting cost to the cost of the processors to be connected: A natural solution to this problem is
a hierarchical design of the network adapters. An ideal configuration of this family of adapters is
shown hi Figure 2. Four major modules are specified, -each module supporting one layer of 'protocol.
'

.

A

4

. ,\
)
V

i

. Media Access Module -- This is the only media dependent modide.defined in he adapter., .This'
' mod'ule implements some access protocol to coordinate the use of the media in away to prevent
degradation's and interferences. A Media AccesS Module will provide tke necessary. interface Antdons in sharing a bus-with widely varying types of equipment. An example of this is 'the TERMI-

V

NAL network shown in Figure 1.
,'

-

,

Transceiver Module -- This is a full-dnplix transceiver which suppo rts'a link level protocol sinlilar
to the HDLC IHDLC761 protocol described in the next section. An adapter containing (1) this
transceiver module and (2) a media access module will provide for a reliable transfer of data Over a
given media. The transceiver module has been designed to interface with different #nataia access";
modules: Currently, two media access modules have been defined (one for coaxial cable' and the ..
.
other for fiber optics cable).'
.
.
t
Microprocessor and Buffer Memory -- This module is used to offload communication functions
from the attached hosts. The number of communication functions to be off-loaded from the hOSt°
' depend on the capability of this module and,the relative cost of implementing suclaunctions'in this:.
module or in.the other adaptor Modules. The minimum functionality that must be provided by this
t
module is a reliable datagram service.
.,

,

.

' Host interface Module -- This .is the host dependent module which makes the adapter appear as an.,
ordinary device to the host. In general, it is. .a Direct-Memory Access (DMA) type of device. t, .

,

I.

.

Two prototype designs ( one for coaxial cable and one for fiber optics cable') will be presented in
t
the later sections.
#
.
.

,.,

,

D. Layer of Protools -- The layer approach of protocol design has been advocated,by many -protocol
designers (15078J. This approach fits nicely into our family of network,environment in that each layer.,
can be designed to be functionally independent of the others, thereby alloiving the assignment of each
layer to its appropriate group of hardware nodules. A prototype of three layer protocols and their -

.
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interfaces is shown in Figure 3: A detailed description of these protocol layers is also presented in Se..-tiqn 5.
.
.

s

.

r

4. Protocols supported by the Adapters

4

Each network adapter ink incorporate three levels Of protocols ag shownin Figure 3 -- the lowest level
protocol implemented by haMare,' the other two levels implemented mainly by, software., Because of the
.scope.ot this paper,. we will only briefly discuss the protocol supported by the adapter. A detailedtdescription
can be found in (BIBA79).
4.1 Level-1: the physical level protocol

There are two versions of the level1 protocol, one for coaxial cable link and the other for fiber optics
link. The level1 protocol (Or coaxial is a CSMA/CD protocol which can be summarized as a 'listenbefore-talk" and listen-while-talk" protocol with a deterministic backoff and retry scheme. ivtuch research.
has been devoted in the study of thepeflormance characteristics of the CSMA protocols. A recent paper by
ETOBA79)concludes,that CSMA/CD outperforms all other CSMA protocols.

the levelI protocol for fiber optics is a "token' controlled protocol very similar to the protocol
developed by Farber (FARB721 at 0.C. Irvine, A "token" is circulaled around the ring and only the node
that holds the ictoken" may transmit. A detailed desliption of our protocol can be nd inIFRAL79).
.

4.2 Level-2: an HDLClike link level protocol

-

.

Our linklevel protocol is an IIDLC-like, bit synchronous protocol using the HDLC 'framing technique.
the HDLC bit stuffing procedure, and the CRC algorithm, but with substantially simplified control procedures". A simple positive acknowledgement with time-out and retransmission is used for error control.

,

4.3 Level -3o the network level protocol for reliable datagrams

The. DARPA Internet Datagram Protocol [POST79J was selected as. the base for our network level protocol for the following reasons:

The datagram protocol appears to be a common denominator in several network level protocols. lecan
be implemented as a sublevel of other network level protocols
such as id counteipart-- the virtual circuit
.

protocol [POUZ791.

.

'-... .
or'
The datagram protocol is`pirticularly suited for transaction orient co
the control overhead at the price of a modestly larger prOtocol header.

,

.

unications since it eliminates

However, ,a general datagram service provides no guarantee .that the transmitting datagrams will be
delivered. This leaves to the upper-level protqcol the burden of ascertaining the delivery of every transmitted datagram. Therefike it was decided that a simplemodification to the datagram protocol would be made
to provide a "reliable" datagram service in which the delivery of the datagram is always gliaranteed withito
erTrs of duplications. In addition, we also guarantee that no deadlocks or traffic bongestion will occur in
tructed netwoyks....
S. Coexiii Cable Network Adapter (CCNA)

The UMCmicroprocessor system (ACC781 find the Coaxial Transceiver are the two fundamental
hardware modul
or implementing a CCNA. The TiMCZ80 systegu,consists of one processor board and
one memory board, both of which can be directly insetted into the UNIBUS backplane of a.PDP11. The
transceiver card can easily be integrated into the UMC-286 system through its TTL or RS232C interfaces.
A schematic diagram of the hardWare architecture for the CCNA.is'prpstnted in Figure 4. A brief description of these hardwire festurei is presented in this iection.'
1.

A: "Coaxial Cable (Medium):* The coaxial cable is a rigid, 1/2 inch diameter CATV cable. Two types of

connectors that are commonly used with coaxial cable are splices and taps. Standard CAW'
2B--36
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components are used because of their low cost and high availability. The baseband transmission mode
was chosen because of its low cable attenuation losses and low component cost.

B. "Coaxial Tiansceiver (Medium Access Module):".. The coaxial transceiver is designed to operate in
CSMA/CD Mode, with the deterministic Ifackoff and retransmission scheme described in The previous
section. The transceiver acts as a half-duplex modem fot/'the,data transmission device to the coaxial
k
cable, supplying data, control, and timing to "Transceiver M4-1 tile". The Coaxial transceiver essentially
implements the level-I protocol
* 4

-C. "Serial Input/Output Channel1/4(Transceiver):" The Z80-SIO (ZIL0679] is a dual channel multiprotocol circuit designed to perform a wide variety of link level protocols such as IBM Bisync, HDLC
and SbLe. The CCNA uses the SIO device to perform HDLC framing, HDLC4bit stuffing, local and
. broadcast address recognition, CRC generation and.checIdng, and modem control. We use two SIO
channels, one for cable reception and one for transmission. Clocked by the coaxial transceiver, the SIO
is the performance "bottleneck" of the current-CCNA. The'currently used 510 has a maximum clock
rate of .88 Mb/s. Altern'ative SIO's, if used, would permit rates'!" 2 to 3 Mb/s.

D. "Data Transfer:" The Z80 DMA [ZILOG79] channel is.used to move data from Transceiver to Buffer
'and from Buffer to Host Interface. The Z80 DMA is a programmable data channel which provides
bulk da
ansfer capability between.twb Z80 data ports (e.g., memory, peripheral ,devices): Three
into
Z110 D
channels are used: one for Host-Interface/CCNA data tiansfers, one for Transcei
, andone for Traniceiver output.
E. "Processor /Buffer" A 4 MHz Z80 processor lACC78), 32 Kbytes of RAM and several programmable
counters /clocks constitute the Processor/Btiffer module of the CCNA. RAM is used for both programs and data buffers with a small ROM providing bootstrap capability from the host. All I/O is
interrupt drivel.
F. "Host Interface:" The CCNA provides a two-mode host interface: a small (32 byte) shared memory is

used for CC,tIA control registers; a DMA interface to the host memory (e.g. the PDPI I UNIBUS) is
used for bulk data transfer. This Host interface appears as three "pseudo-devices": one for datagram
transmission, one for datagram reception, and the third for adapter control I
A

6. Fiber Optics Network Adopter (FONA)

'The FONA is currently still in the hardware procurement stage and some of tlkdetailed specifications
have not been defined precisely. The Information presented here is for reference pu'rposes.

/rhe Initial configuration of the FbNA is shown in Figure 5. Some of the essential components are
efin

as follows:

A. Fiber OpticiCable (Medium) -- A simplex, laser injected fiber optics link of length up to 1 Km and,
with data rate at 150 Mb/s.
.

B. Fiber Optics Transceiver (Medium Access Module) -- This fiber optics transceiver will transmit data
over a fiber optics cable at a rate of up to 150 Mb/S with a-clock driven by the attached "TjR' logic.
The #T/R" logic is a hardware implementation of the "token " control protocol described in the previous subsection.
.

.

Nt.e-

C. DMA Controller (DMAC) arid Buffer Memory -- Tliis module provides a fast memory access rate (up
to 4.7 M word/sec of 32-bits word) to a buffer memory which is a multiple of 4K byte pages. The
buffer memory contains at least four buffers of one page each, two pages for transmission and two for
reception.
.
.
D. UMC-Z80 -- This is the same hardware used for CCNA to provide the link leveLtransceiverfunction,
the processing power, and the datagrant service as defined in the previous subsection. The software
developed for CCNA works as is for the FONA.
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Using of a hierarchical family of local networks is a practice*, desirable way to implenienta mined
data network. It alloWs a wide variety of prpcessing hardware to be interconnected without causing any
undue performance degradation within the-focal networks. It also provides for a cheap and efficient network interface for all types of:equipment.
.
,
.e
since 1977, This network
One member of this family of networks (SHER78) has been in operati
interconnects a large number .of engine test stands via adapters consistin
media access 'nodules only,
Two other members' of this family of networks (one is a CATV based CSMA/CD network and the other is
a Fiber Optics Ring network) willbe, in operation in the Otrly part of 1980. Several ether intelligent networks have been 7lagned and are expected to be operational in the later part of 1980.
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Burst RAstribution'and Switching:
Algorithms in.a SS/TDMA System.

1

A. K. Sinha
Communications Satellite Corporatibn
Washington, D.C.

1

Abstract

(

Aaalytical mod s and suitable algorithms for obtaining efficient
burst distribution nd switching sequence in a SS/TDMA communications
satellite system are presented. Basic systlem *peters are identified
and pertinent measures of efficiency are defined. A high degree of
uniformity in the beam-to-beam traffic matrix is shown to be advantageous
for achieving higher efficiency.
t
1.

...,,!

INTRODUCTION

s.

.

,,
.

i

In a multiple beam commdnicatigns satellite system with fixed interconnections between pairs of beams,'the efficiency of utilization of the
space segment operating in the TDMA mode ma/ become limited by the con/ nectivity constraints. The system efficiency. can be.enhanced by permitting
'flexible connectivity, that is by allowing the_same transponder.tp be
time-shared not only among different pairs of earth'statio4s within prespecified bee& regions but also between different pairs gf beam
regions. The required flexibility entails on-board switching of beam interconnections to enhance,the efficiency, of transponder utilization Such
a 'satellite switched' TDMA (SS /TDMA) configuration, sometimes referred J
to as Space Division Multiple Access (SDMA) system, is thus'a naturaL extension of the simple-TDVA system (1). A model for the TDMA burst assignment and scheduling has-hien developed (2) to analyse the efficiency of the
system utilization. It is of interest to design an optiial algorithm for
and burst assignment, for a SS/TDMA satellite system subject
beam
to the
the system constraints and flexibilities.
Ito et al (3) proposed the
"greedy algorithe'for this purpose, while-Wu (4) Proposed an algorithm
based on the magic squares. The purpose of this paper is to formulate
a simple heuristic algorithm to minimize the number of switchings and/or the
framelength, and thus to optimize the system efficiency. General features
"impacting the system efficiency and the relationship to alternative ...-,
,

algorithms are indicated.
2.

BASIC DEFINITIONS

2.1

Beam-to-Beam Traffic Matrix (BBTH)

earth

, B covering a set of A
Let there be p beam regions B1, B,,
, S. The coverage As gpecifiedby the (Axis)
S

stationsS1,

f

2'
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'beam coverage matrix' B with elements Bo

= 1 if S

C B

and Bom = 0

if S,
B
(1 <
< A4 1 < m 1,p).* We arst.recognize That only the
beam-to-bem am traffic iis of prime consideration here; station-to-station

traffic is not involved explicitly except in connection with appropriate
grouping of traffic elements to form TDMA bursts.
nuts, it is useful
to introduce the beam-to-beam traffic matrix (BBTM) r with elements
r

mn

- traffic from bdam region B
.

m

(1)

to Biid

Note that the diagonal elementi fmn are not necessarily zero.
A

The relationship between .the beam-to-beam tralfic matrix rand
the station-to-station tkraffic matrix I' is given by 1.

1.

OFB,
cr

EE
A

that is,

1

mn

=

i=1

T

where B

...1 m

(2b)

ij.13 jn

j=1

is the 'transpose of B.
A

The Efficiency of System Utilization

2.2

St,

Obviously, the basic parameters of system utilization are as
follows:
1)

A
Tt;e BBTM ; and related quantities, viz.,

A

rm

E
n=1

A

A

r
mn

= net outgoing traffic from
B ; m=1, 2, ... , p
m

A
r

F'

= net incoming traffic to
B ; n=1, 2, oot

mn

m=1
A
F

U

P

14E;

n=1

A
r

mn

(3a,b,c)

= total network traffic

m=1

*Here the notation St t B implies that the earth station Si 'is within the
Similarly S9
Bm implies that et is outeoverage region of.the beam Bm.
side'the coverage region of Bm.
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I

2)

The total number v of transponders T

Tff,

1'
3)

The common frame length y of the t

,

Z

T
v

sponders

.
4)

The capacity Co of a tingle tra sponder per unit frame length

5)

The total number n of connect ity switches hade..over the
frame length in all the trans onders, either synchronously or
asynchronously

6) The fill-factors or the tra ponders, {(00 k=1, 2,
and the overall mean fill-f ctor

...

,

v},

1

(

=

fkyv
k1
=
4

for the satellite as a'whole
7)

The ovexall.satellite effective capacity C

8)

The throughput

.
'

A

P =.7

where F

OF =' FT

-r

T

is the net transmission and the difference

A

is the. overhead 'capacity.
0

^(i)
F

(k)

.
Clearly, if
is the aTflunn of raffic and F
the total content
T
(tfifficAplus ovIpead) in the k
trans nder Tfr, then, remembering
DF" = F and EFT ' 'w F', we have the ref tionshIps:
k

.

A

Tk

.

r

--t

c le

7

0

trA(k)
= k
Er_

k

C

=

r

(4a,b)

10C y

0

A

.

tr i

'0

A

A(k)

P

r+

.

A
r:

(4d)

= 1,000T
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Also, one can write the net overhead as the sum due to switching,Ireamble,
and guirdspaceirequirements
A

.

r

= (n6

+ Ns 6

s

p

(4e)

+ v6 )c
g

0

where Sel is the time taken for a single switching, 6 is the time duration
of a single. preamble preceding each burst, 4 is thePtime duration of a
luardipace at the start of each transponder frame, and NB is the total.
number of (TDMA) bursts.

The optimality of an algorithm for switching and traffic assignment
in a SS/TDMA systRm is determined on the basis of the following objectives
for a, given BBTM r and unit capacity Co ,(also, given values of Ss, 6
6 );
P'

8

a)

MaXimize the satellite fill- factor 15 (i.e., minimize v or y
gr both)

b)

Maximize the throughput P (i.e., minimize the overhead Ar; and;
hence, minimize n or NB or both)

c)

Maximize the satellite capacity

maximize v or-T or both)

Clearly, not all of the above criteria ate independent; e.g., for a given
y (and hence C), the
and v vary in inverse proportion to each other,
as expected. Definite trade-off exists in the choice of the number of
transponders, v, which has conflicting impact on the satellite effective
capacity and fill-factor.
In generals the problem may be subject to prespecified constraints. on the value of the frame length y, TDMA earth station
'equipmentsand pattern of switching (e.g., switching only in the uplink or
only in the downlink connectivity, or in both; synchronous or asynchronous
switching; etc.).
For simplicity, consideration will be limited in. the
Thus, the number of
present 'paper only to downlink switching case.
transponders will betaken to be equal to that of the beams (v=u).
The
earth station equipment constraints, if any, obviously.affect the earth
segment cost and performance and also have an impact on the allowable burst
overlap characterOtics. Thee total number of switchings evidently affect
the overall satellite weight through the communications subsystems weight
as well as efficiency through overhead, and ttreby directly influence
space segment cost, reliability, and performan e. Obviously, a basic
concern in the SS TDMA burst assignment problem is devising separation of
elements of the BBTM in time so as to have an a-priori eliminationof burst
o\Trlaps for the transmitting and receiving stations as far as'possible.
-

3.

GORITRMIC CONSIDERATIONS v..

3.1

Partial Beam-to-Beam Traffic Matrix (PBBTM)
,

.

t

The burst nonoverlap characteristic'can be satisfied by compbsing
transmit an4,receive sequences of elements .of the BBTM in acyclic order,
such as illustrated in Figure 1, leading to the schematic 'representation of
these sequenceg,as illustrated in Figure 2. The SS/TDMA burst configdration
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obtained from this pattern of groupings pi the elements of the 'BBTM is
schvatically illustrated in Figure 3, with the arrows. indicating the
instants of time when the switchings commence. The elements occupying
the various transponders at any particular instant.(between,two consecutive
switchings) cantke said to constitute a 'paKtlitl' beam-to-beam 'traffic matrix
.(PBBTM). The m
PBBTM will be denoted by ri(itsee Fi,guxe,A.); And this
decomposition-of the BBTM F into the PBBTM's
P7 'is illustrated.
',
in Figure 4.

'

'

Since the elements.of any of the PBBTM gibss ohtiined will not
necessarily be equal, automatic avoidance of overlap is guaranteed only if
switching commences for each partial matrix after the largest element
therein is processed. Obviously; this implies inefficient utilization
of the satellite capacity, since in the SS /TDMA frame of each transponder,
time slots remain vacant or unutilized corresponding 417 the differences
etween the sizes of the largest element and other elements within the
individual iBBTM's. Clearly, the degree of inefficiency decreses as the
variations in the relative sizes of the elements of the individual PBBTM's
become smaller. Larger degree of uniformity in the sizes of the BBTM (or
PBBTM) elements, therefore, ensures higher achievable efficiency for,SS/TDMA
system. Thus, the design of, the beam coverage regions andthe SS/TDMA
burst assignment algorithm should preferably permit the highest possible
degree of uniformity in the relative sizes of the elemerits of the BBTM
and the PBBTM's, respectively.
Simple algorithms are formulated.below to
minimize the number of switchings or to optimize the transpond %r fill-factor.
.

.

,

3.2

jf

An Algorithm to Minimize Vumber of Switchings (n)
2

The lower limit n-p corresponding to p transponders each with p
switchings can be achieved by the cyclic arrangement method outlined above.
The efficiency can be improved by minimizing the unused space C and frame,
length y by adopting a noncyclic search method, followedby a fru ame reduction
method, briefly described below,
4
According to the search methOd, first of all, the largest p dlements
subject to the nonoverlap constraint (i.e., only one event from each row
and each column) are selected to form ,thRty.rst PBBIIW"; the.neXt
largest nonoverlapping elements to form 1" ', and so on. Thespecific,°
steps of this dimple search algorithm are as follows:
.

Oa

Step 1 - Pick up the largest element of the BBTM,.omit'the eOw
and column it belongs to, pick up the largest element'in
the remaining matrix, omit the corresponding row and column,
and so on, ,continuing the process until p elements are
selected.
4

N1) with the p elements selected in Step 1
Step 2,- Form the PBBTM r
and repeat Stepwl with thefiemainderof the BBTM to select
weliments again to form f% ', and so on, until /1111 the
elements are Filtusppland the RFAV.hel.BBTM(ris split
into p PBBTM r, f, r
,
,
2B-49
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Stef3 - Compose SS/TDMA bursts using the elements of the PBBTM's
separated by.synchronous switchings following transmission
of the largest element 67-eiaPBBTM.

.

The frame reduction methoilmconsists of trying to accommodate the
elements of a particular PBBTM ?' ', say, within the, empty spaces encompassed by one or more of the other remaining PBBTM r
, m
m, without
vioIating,the nonoverlap constraint.
The procedure involved is illustrated
in.Figure 5, schematically representing the SS/TDMA burst configurations
for an arbitrary 4 x 4 BBTM.
Algorithm to Minimize the Frame Length (y)

3.3

We now consider the algorithm (3) that minimizes the frame length
Y ab-initio.. Obviously, it suffices to look for an algorithm which yields
a frame length y corresponding to the maximum row (or column) sum.
The
minimality-of y can only be achieved by allowing extra number of switchings
(and perhaps additional amount of unutilized space or capacity), if Acessary. Again, the overall efficiency depends on the degree of uniformity
that the BBTM possesses.
Obviously, the formation of PBBTM and composition of respective
SSITDMA bursts must be done in this case with reference to the row (or
column) having the largest row sum (column sum).
We refer to this row
(column) as the 'reference' row (column) and form the PBBTM starting with
the largest element, called the 'reference element', 'within_the reference
`row (column). An algorithsfsimilar to the algorithm described above can be
followed, with the additional constraint that ehe maximality of the reference
row (column) and the referen5s, element must be mairikained at each step.
The specific steps of this algorithm are given below
t

Step 1 - Select the '.reference' row (or column) and the 'reference'
element.
Step 2 - Disregarding'the row and column which contain `the selected
element, select the maximum element in the residual elements.
Repeat this procedure p times, each time elimfhating the
row and column containing the element selected previously.

.Step 3 - Extract p elements found in the Step 2, thereby dividing
the given matrixinto two parts. Sum up the traffic
demands of each row and column of two matrices, respectively:
Step 4 - In the first matrix, when there exists an entry greater N
than the reference element, put back the excess amount of
traffic to the second matrix (remainder matrix).

Step S - In the remainder datrix, ifthe total traffic demands of
some rows (or columns) exceed that/ of the reference row
(or ?i.umn),ut back the,sraffic from the first matrix to
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0 aisei maintain the sum
some extent to the second matri
4reference row(or column) in the ,second matrix maximum
thin the constraint of Step\4. (Note.-' If every element
in the first matrix becomes zero at the cbnclusion of this
adjustment process, select the second largest element
in the original matrix as the refei.ence element and repeat
the above procedure (Steps2 through 5)).,
i

Step 6 - Repeatthe entire procedure with t 5/iecond matrix (Step&
111 through 4).
This procedure thus decomposes the original
BBTM into several component PBBTM' .
Seep.7 - Compose SS/TDMA frame by arranging the nonzero elements
of the first PBBTM in appropriate ransponders, starting'
from the beginning of the transponder frames.

Repeat the abo e procedure with other PBBTM's successively,
each time.sta ting with the time slot next to the time slot
occupied by largest element of the previous PBBTM.
The frame length in this case can be wriOiten as

r
Co
C

/

of

+ Nrs

6p+

ins s

+

.

6g

(5a)

where r

is the largest row (or column) sum, N is the number of bursts
is split upAand n is the number of.synchronouS
m
m
switchidgs requireo to exhaust 1'00'P-following the algorithm described
-abdre.
Clearly, the values of nmaInd N depend on the specific data
pattern.
The total number of satchtna in all the transponders now becomes

into AU the I

n = n
m

(5b)
Af

The overhead capacity is given by
V = 11(n
r

m

d

s

+We dp + 6g) Co

(5c)
.

where No is the mean number of bursts' per transponder.
unused Eapacity. 1.4 consequently given as
.

The amount of

.

.

,

Cu= pC [y - (n 6 + 1Ns 6 + dg)) - r
o
m 5
P

4

(5d)

The parameters of syseeps efficiency are determinable using the

",

above resups.

The process of forming PBBTM.and the resulting burst distributions
in the.transponder frames is illustrated by'using the BBTM of an elementary
example. The-PBBTM's in the present example as well as the resulting
2B-51
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burst distribution in transponder frames i Figdre 6. The preference
row' and 'reference element' are indicated by the labelled.arrows; as are
the switching times. The -unused space is represented byoshaded portions
'of the transponder frames.
7

In-reference to the example at hand, we observe that while use of
the algorithm reduces the frame length aswell as the amount-of
unutilized spice, it increases the number of switchings, as expected.
The trade-off between the overall efficiency and the operational convenience
is well illustrated by this simple example.. As stated before, the choice
ofa specific algorithm in a'particular application will largely depend
on the structure of traffic data base (including beam coverage pattern),
and the type of optimization objective (e.g., frame length vs. number of
switchings) involved.
,

4.

'SUMMARY AND CONCLUSIONS

4

We have considered the impact of satellite switched.TDMA (SS/TDMA)
modeof transmission on the system efficiency. The basic parameters
involved have been identified,and specific measures of system performance or
: efficiency have been formulated. The methodi of optimization of pertinent
parameters oi efficiency of system utilization have been investigated,
4
and algOrithms for specific type of optimation:suiggested.

1"

The implications of choice of diffe'rent Utam coverage patterns in
0
context of St/TDMA system optimization are discussed.
It is concluded
that beam coverage design with maximum possible uniformity of intra-beam
and'inter-beam traffic is most suitable for achieving the'optimal SS/TDMA
system.
114

(1)
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Abstract
There is a need to understand ths telecommunications philosophies
and policies of the Pacific Basin Countries in order to establish
a base t'o 'develop 4. possible consensus on telecommunications
issues.

This paper covers what the authors believe are the basic-.
philosophies, major Historical events and the current issues
and policies of the United States in telecoimunicatiohs, as
viewed by the private sector.

A VIEW OF TELECOMMANICATIONS.POLICIES IN THE.S.
INTRODUCTION
'

Telecommunications services in the United States, as in thereat
of"" the world, are fast converging into a blended' service of voice,
'video, data and. text throtigh digital.transmission. ,Unlike-most
of the other countries, however, the United States has no single
government owned or private- telecommunications carrier either domestically or interne tonally nor is there a single government
entity such as a'M
stry of TelegOimunications responsible

for policy deve
Regulation of each type of telecommunications technology --e.g.
telephone; telegraph; microwave, satellites, and digithl trans:missions--is treated quite differently 'by the substantive law,
as though each were a completely shparate and independent service.
Furthermore, policy development occurs in #ifferent forms and
in different foruiss, so that it is difficult fot those outside
the U.S. to achieve an integrated viewoof public policy within
tht United States. Policy initiatives come from the Executive
branChs and the Congress of the federR1 government; and administrative agencies such as the Fedeial Trade Commission (FTC)and
Federal Cconmuilcations Commission '(FCC).and state or local governments. %Also public policy'in the U114.ed States is often
initiated by private' companies moderate by judicial restraints
and by nonprofit foundations' whose major activity is policy
analysis.
In order to understand this diversity in,policy
making, te is necessary to review a few basic principles and
historical cirocumstances.which.gave rise to this untgo-paa4
often mysterious system. Which may appear to defy.logit but not 4
the fundamental philosophy.
.
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BASIC PHILOSOPHY
1) The cornerstone of U.S. policy is the Declaration
dente which establishes that all men are created
IN
there runs a strong-bias toward equitable access
munications services and%nationwide coverage for
'

of Indepenl=
equal.
Thug'
to telecomall facil-

ities..

A

2) The constitutional system established a government of checkd
and balances with three, equally powerful institutions--the
Executive, the Legislative, and the Judicial--which also
xplains the penchant tprdecentralization of power in the
communications system, so that no centralized control over
the communications systemwould ever be possible.
3) A thiee tiered system of federal, state, Nand accal govern"
ment means that regulation is shared by all three levels of
government, e.g. ci.ties control access to street rights of
way for telephone and telegraph poles andlines,and
zoning laws control the placement of microwave towers.' State
public utility commissions and Telecommunications Agencies
regulate intrastate rates witile the Federal Communications
Commission regulatis interstate asnd international servicet
...

4) The First Amendment to the Constitu,tion established the
right of free speech for every citizen. Thus telecommunications prbviders are obligated ..t-o be common carriers
4
and have no jurisdiction olidt the content `of -information
transmitted.

,

,

.

.

A

.

i

.

5) There is a strong ,commitme t to an unregulated commercial
marketplace in which it is assumed tha,Ooth products and
services at the 1690 cos.
ill'be generated by the pull
of consumer demand.
.

,

,

..

1
s

.

O

6

.

in
All of the.basic philosophical prciples are
the substantive law 0/e Communications Act of 1934 which'

declares the purpose of the Act as: \
.

-

)

.

P.;. to make available, as far asipossibie, to all
the people of the United States k rapid, efficient,
Nationwide, and world-wide wire and adio CommunicaLion service with adequate facilUies at reasonable
charges, for rheopurpose of national defense, foi
the purpose of promotiagssafety'of life and proper

HISTORICAL DEVELOPMENT

s,

:."(1)
$

...

.

conscious deci.ion that led
to.postale'telegrapl, and telephone services beiing4rovided by
independent institutions rather than a'unified government
department. Although authority to establish. past roads and
a postal service was given to the federal government in'the
It is'-vot an accident of

fate"but

.

v
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Constitution, the electronic services were permitted to develop
initially Th an unfettered marketplace. Telecommunications
and transportation were closely related and telegraph poles
`were initially established on the railway right of ways which
Were often built on lands deeded by the federal government.
There were early competitive railwa0 and competitive telegraph and telephone companies and only through market compettion.did the monopoly service of Western Union become
established in telegraphy and the dominance of telephone by
\ss..AT&T become established- -which led first to state regulation

and then federal regulation of interstate telecommunications.
Pa t of the rAson for diversi,fied iwnership of different fgpcms
of communications was lack of foresight on the part of existing
service companies when new companies were developed, e.g. Western
Union turned down the opportunaty to buy Bell's patents which
became; the basis for the AT&T company.

In 1912, when the British government assumed bwnership.of the
British telephone system,the Unit,ed States remained alone

---

all

among the major .c011intries with pr4vate companies providing
telephone service. Thus in 1913 the U.S. postmaster general
started.a debate over the matiOnaliiation of elegraPh and

telephone services under his departmet, urging thatAhe use of
wires for transmission was a natural'extinsion'of the constitutional authority to establish post offices and Oast roads.
The
telephone companies argued that a ravernmenf monopoly of telephony and telegraphy would be unworkable because there would he
no regulators to regulate the government- monopoly. NeverttThss,
.1 President Wilson, under. the pressure of wartime exigencies nationaliZed the railways as well aa'teleph.one and telegraph ser=
The experiment in government ownership was shortlived,
'vice's.
is the government was unable to operate withoot 'sharply increasing rates when lower rates had been promised', The public outcry.
was 40 great that lest than a year laterrCongfess proposed the
immediate return of telegraph and telephone services to their'
primate ownersand so ended public ownership of the monopoly
commbn carriers. (2)
t

.

.

.

-servites ar e provided by so many
policy' has played a signifi,cant
competitors irThat antitr
role.in breaking up .business organizations which appear to
become too large, or too integrated either vertically or horizonOriginally.Bell 'agreed to stay out of telegraphy and
tally.
Anotherliiiikr4anc-reason
J

=

Western Union agreed to stay ou.of telephony 1.11879 in a
ptivate settlement-over Cheif respective patents. Thies agreement was circumvented, however., by incorporating tIte American
Telephone' and telegraph Company (AT&T) to set up long lines to
interconnect local telephone companies. By 1909, AT&T was able
,..
to buy control of Western Union which would result in one
*is situation
Company slip lying most of telecommunications.
came to a abrupt end in 1913 under threat of federal anti- trust
'action. 4!) the so-called Kingsbury commitment, AT&T agreed to
1

.

.

".

I.

t
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abandon its interests in telegraphy. AT&T turned to'radio
telephony and acquired patent rights which led it into the
broadcasting business with cross licensing agreements with
General Electric and the Radio Corporation of America (RCA).
HOwevqr, Westinghouse was the first to put a broadcasting
station on the air - -KDKA in Pittsburg in 1921, and it too
became part of the cross,licensing agreements. This would'
have vertically integrated the broadcasting business with
telephony had it not bees the zeal oft the Federal Trade
Commission in compliance with its mandate to.administerthe
antitrust laws. Although the concept of AT&T as a common
carrier for "toll broadcasting service" did not meet with major
success in the marketplace,(a harbillger of teleconferencing in
the 1970's) (3) AT&T controlled the voice quality major inter=
city telephone lines which were not made available to lease toother broadcasters.
The broadcasters had to use Western Unioil
tend postal telegraph lines which in many instances' were not
\voice quality. AT&T through its subsidiary, Western Electric,
also began to manufacture .and market radio sets-in competition
with its cross licensee, RCA. At the same time the Federal
Trade Commission launched an inquiry into the broadcasting
industry. The result was that the various companfts'sorted out
an orderly division of responsibilities with'AT&T bowing out of
broadcasting in exchange for the leasing of long lines for interconnection_to the 'RCA controlled 'broadcast network--thelational
Broadcasting Company.

't

,

,

Under another antitrust litigation, AT&T entered a consent
decree with the U.S. government in 1956. The consent decree
prohibited AT&T fiKom engaging in unregulated communications
services limitinglie to tariffed services as regulated by the
FCC.4

.

Thus the antitrust laws have,had a substantial impact. upon the
telecommunications industry. In the sixties and the seventies
the FCC launched into a lengthy series of regulatory inquiries
attempting to dein.e the Vine between} communications services
and products which were tsriffed (and in which AT&T could
psrticipate) snd data processing services and products which
weie to be provided -by an unregulated 41d competitive market
place.

,

-

One of the mere interesting recent developments has been a
general trend toward deregulation and competition in industry
through a series of adminiitratilve decisions by the FCC. .First
the FCC opened up competition in the equigment which could be
Attached to the basic tiltphone system in the Csrterfone
decision (4) decided in 1968: ollowed by a decision in the same
year to.peimit MCI, Inc.,'(5) to establish s centrsliza common
carrier servicefor interstate. private line service via.terrestrial microwave which would also be competitive with the Bell

2C-4.

r

3'3

a.

t

established interstate telephone service, and the FCC also decided
to open up domestic satellites to compefition.in what was called
the "open skies" policy for domestic satellitei. Rather thin
give the telephone companies thesole responsibility for domestic
satellite telephone service, thePFCC authorized Western Union and
RCA to put up Natellites vhifthave now become operational.
Although the FCC authorized AT&T and GTE)to put up a satellite
system, thesatellite was not permitted to be leased for other
than telephone service initially in order to permit the competitors an opportunity to build their competitive services.
More
recently, Sictellite Busfness Systems (SBS), a partnership of
COMSAT, Aetna-,-and IBM was authorized by the FCC to offer a
business satellite service and the Xerox Corporation teas also
filed for authority to establish a direct private line service
XTEN using both microwave for intracity and satellite for intercity service.

The public switched network is still maintained as a,monopoly
for the Bell System, GTE and the smaller telephone companies.
What is called the "local loop" service within the particular
city also remains under monopoly control, but the trend toward
,competition may open up the local service also to competitive
services.
Certainly cable television could provide an alterne'tive local interactive voice AS well as video service.

.

.

The current trend is toward:

1. direct allocation of costs to particular services
rendered
2. less internal cross subsidy of'services
A

X; permitting carriers to pompete with newcomers
but only throuth Arms length subsidiaries.
How to encourage competition between regulated and unregulated
industries is a major problem.to besolved by policy makers
as_voi.ce, video, data and hard copy services meld into a single
The time hoaoredipolicy of allocating telephone service
service.
to AT&T, telegraph towWestern Union, and letters to the United
States Postal Service appears $ longer to Slake sense technologically:
.

CURENT OPEN ISSUES
4

As indicated in the preceding sections the U.S. is a dynamic
telecommunications envirgnnent both technically and in terms
he technology has created the need
of policy and.regulation,
for new regulations. The old regulations do not appear to apply
and because of this the Federal Government, states, ingustry,
andusers alike-are participating. in formulating the U.S: policies
in telscommuilicitions.

The prime concerns are the need for enc....,

s:
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overhaul of the 1934 communications act to meet the current
needs based on new technology and services, the separation of
a regulated communications industry , from an unregulated informatloprocessing industry (FCC computer inquiry #2) and the
concern fOr'international information flow.
A.

The Communications Act
.

s leading to amendment of the communications act
are concernrd with all aspects of telecommunication p icies
and issues in the.Vnited States as well an an organizational
structure for regulatory bodies.
In order to accomplish Chia
amendment every aspect Of telecommunications is being reviewed
or has been reviewed by the U.S. house of representtives and
senate sub-committees conoeried with the amendments.
Hearings
have been held which covered a wide span of the telecommunications'
industry, data processing industry and users. One bill in the house
and two in the senate are now pending and are expected to be consolidated.

.Theiactivit

.

B.

The FCC Com_puter Inquiries

Cokputer inquiry number one of the FCC initiated' on
November 10, 1966 culmihated in responses from interested
parties in 1968. The primary concern of that inquiry was
the definition of communication services versus data processingservices and which of these services should come
under regulation. The primary conclusion of that inquiry
was that all data processing services should. be unregulatedt
communications: services regulated and hybrid services to
be reviewed on a case-by-case basis to decide whether they
were communication services with incidental data processing
or data proceising services-with incidental telecommunications.
Carriers were also allowed to provide unregulated data processing
services through a separate subsidiary.

Computer inquiry number two which followed on August 9, 1976 (6),
was based on the previous inquiry and was designed to
obtain information, views,and recommendations from interested
members of the pu)lic to assist the commission in resolving
regulatory and-policy questiOns pre(iented by the technological advances being made in the communications and information
It-focused on the definition of data
pzeocesAing fields.
This'has been interpreted as'looking at the
processing.
telecommunications industry from the point of view of what
The
should be regulated and what sh6uld be unregulated.
commission has rel,hased its "tentative Decision" and "Further
In the regulatory
Notice of Inquiry" on July 2, 1979.
process under this Tentative Decision and Further Notice'the
Commission has allowed for responses td it and has opened the
door for interested parties to react to their definitions
and regulatory schemes. As ydu can see this inquiry is no
over and will continue for some time ill the future.
-

t
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International Information Flow

C.

The international information flow issue is-gaining increasing
attention and at the International Conference on Information
'-Technology and Society in Paris the week of September 24,
Mr'. Brzezinski made a video tape presentation on'the international information issue Which can be summarized as follows:(7)

$

\

w
-'The U.S. is committed to a free flow of information

ormation resources should be made available to all
ljuntries
-Trade in information goods and services should be free

between countries
,

-Telecommunication facilities and services.should be
transparent in data processing terms
$

*

-Differences betWeen nations must be resolved in an
atmosphere of mutual respect and without disrupting
settled' international practices

.

From our view it appears that.thill position is suppOrted by
this
U.S. industry, users and other interested parties.
p
particular issue U.S. industry and government have participated
in international forums and studies. Three major areas of
participation are the Internatipnal Chamber of Commerce, the
OECD, and the Intergovernmental Bureau of Informatics.

*

4

w

D. U.S. Goveknment''s Position On Telecommunications
11

I

'

In a recent address to' the Congress on September 21, the president
has stated his position regirding telecommunications policy and,
issues in the United States geared towards amending the-1934
communications act and Computer Inquiry #2. This can be
summarized in a number of major points
as follows:
4,
r

1. Technology has invalidated the old assumption that
all.aspects of telecommunications service are natural
monopolies.
:,
.

I

,

0

.

4

2. InnovitiOn is hobbled by uncertainty and by the need
to respond to artificial regulatory conditions ipstead

.

of real 'consumer demand.

3. Competition is a fact of life in this industry, it
should not be rolled back and we should not allow it
to continue developing' haphazardly.

*

,

I'
9 '),-

t113
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4. Competition ghoul be encouraged and fully, competitive
markets should be de-regulated: Some communication
services such as local exchange may remain regulated
.monopolies lade finitely.

5. Restrictions resulting from out-of-date definitions
base on the distinction between telecommunications
and data procesOing should be remoyed.
6. Mules that divide some communication services between
domestic and international companies are outmoded -and
need change.

7. We need a new systemTWhioh would be administered openly
by public officials because these are.important public
policy decisions that should not be left solely to the
industry.

8. Universal availability of basic. telephone service at
Affordable rates must be maintained.
9. Extend to rural: Americans the benefits of all the new
communications technologies.'

10. Rules that restrict rural-telephone companies from
offering cable TV services shduld be. removed.
-

11. Appropriate jurisdictional boundaries should be set
between federal and state.regulatOry ftdies:
12: The FCC should be given the authority to develop efficient means of.asAgning broadcast frequencies.
13. The technical quality of the telecommunications network,
shou1,0 be protected.-

14. Public participation in regulatory decision 'Making
should be encouraged.

This Presidential message can be regarded lathe official
position of the Executive Branch concerning telecommunications
policies. This statement is consistdnt witir"the long estab,
lished policy of encouraging competitive markets whenever,and.
It represents the most prOgressive step
wherever possible.
toward integrating.policy with respect to communications and
computerized services.

2C-f83'iv.
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CURRENT POLICIES 'NATIONAL AND INTERNATIONAL (8)

This is a brief review of what we believe are the current established major U.S. policies in the area of spectrum ailocatiolu
satellites, specialized telecommunications carriers, interconnection, attachment, -and international telecommunications.
It is re-emphasized here that we are looking at current major
U.S. policies in the broader sense, hot, just' that of a goVernmerit, but also the practices and policies 'of American industry,,
universities and foundations.
A. Spectrum Allocation
The-U.S. poll y concerning spectrum allocation on a national
basis is primarily one of conseVation; and efficient use and
is geared toward stimulating a mass marked for the electronics
industry:
The policy concerning spectrum allot
on for.ove0eas.is in
support of.. the allocation of satellite parking places for- specific
band widths on an as needed basis. During the recent World
Administrftive Radio Confefence (WARC),,the/U.S..,positi,on
supported by industry was geared towards Region 2 coverftng
The U:S. proposed a new - concept in
North and South America.
division of a higher .frequency range between broadcast.
and fixed satellite systems (Friquency.SeparatIm Plan). This'
solution will allotfor more satellite parkingrOaces by.intetmixing the two typis of satellite/rat:the dame Orbital sloto-ln,

...-,

e

,

..

the

.

fact will, enable one satellite,-to se vice, both requirements..` In..

,-terms of Region 3 which covers thePe ific area the U.S. has not
taken any major steps. Its interest ig.to..note thdt Region.2'.
covers the 48 states plus Alaska tut no011aWaii.
/
-

teA

.

Satellites

.

.
'

.

,.
-'

:.
,

0°

.
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.

.

As stated previously the domeStic saitXlitk"policy:kw for open
competition through approval by the Fcgilto O>instike>0itt the
AGi
h$ 'proposed domestic satellite system is a viableventpy tech')-*
n cAlly and financially. Any oigAseittion wiich:f4a7...the
tition
ca ability can propose to enter this0,31yket iii.,
.,
those already approve
wi
....
co

4

.

.

4, t
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regard.to international satellite policy the U.S. supports
ntelsat through COMSAT but also aupporta the concept of explaining the need for regional satellite systems. The U.S. in
a broader sense of government, industry, universities and fo'undations .has assisted countries in Latin America and Southeaat Asia
in studying and developing Domestic and Regional satellite system's.
A prime exam /le of this iw the Univeisity of Hawaii working
with the United Natiois.ai well as with support of the U.S.
government' through ARPA to iassist in the development of
satellite technology and the ufte of domestic and reginal
satellite systems. Major work has been performed with both
Korea and Indonesia. The U.S. government with its perimental
satellite system andthe Agency for International Development
(AID) has assisted both India and the South Pacific in understanding and deyeloping basic communications systems and
educational systems.
.

.

C. Specialized Telecommunications Carriers
A

.

The policy towards telecommunications cirriers Ogovidfng
specialized services is one"of competition as 4inIsatellfte
syatems.' Any viable en0.tylcan propoae to enter the market
in competition with existing carriers in such areas as data
network services,' telecommunications services for intracompany
uae, facsimile systems, message switching, and office of the
Examples of much companies/ are Graphnet,,MC,
futgre systems.
GTE/Telenet, Tyinet,,Southern pacific, XTEN, AMERISAT and the
spacialized.offerings of ITT. 0
A
0
On'an international basis carSsin specialized carriers have
become international providefs of specialized se vices via
facilities of the existing International Record *criers
Both Telenet and Tymnei have implemented such
( IRC's).
systems in cooperation with the IRC's and the national telephone companies or administrations of other countries.
't

I

D. Interconnection

i

Interconnection in the United States is defined as the interconnection of 4ifferent common carriers services as well as
the interconnection of leased ines to switched networks.
The
overall U.S. policy concerning this is freedom' of interconnect
in all aspects; the interconnection o'f, for example, specialized
carriers like MCI with'the BelljSystem fof voice and broadband
communication.
/(.
A
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E. Foreign Attachment

What is known astoreign.attachment in the. United States is
the,.attachment of other than,common carrier products to the
common carrier services.
In the U.S. the policy is for
freedom of attachment. ,This ranges from telephone handsets
through PBXs to modems and data terminals,. This is translated
into allowing manufacturers and agents whetherfdomtstic or
foreign to sell products to end users for direct lattachment
to switched or leased facilities. The requirement-is that the
interface specifications to those networks must be met. In
regard to the telephOne switched network a FCC certification
/ plOcedute is required.
It should be emphasized here that the
common carriers are in competition with .the private manufacturers and alto must go through a certification, procedure
it equipmeht to their-own facilities or other
fdr attachin
fatilitie oaf #
of
.F. Into na

onsl Com unidations (8)

A polio
',is of
attitude towards inte
1977 and 78 the feder
to provide an improve
.ional policy making

ncern to this conference is the
national telecommunications/ During
1 government took a number of steps
framework for coordinated internatich included the following:

- the National Telecommunications and Information
Administration (NTIA)' was established within
the Department of Commerce
- the -International Communications Agency was
established

- Implementation of International Communications Policy
assigned to the Deputy Secretary of State
- a delegation plus chairman to the 1979 WARC was
formed

'41though many Executive Branch agencies have specific inierests in international communications it is the NTIA,
the Department of State and the IICA that have primary policy
the process
responsibility. These organizations are no
of formulating an overall policy.,
The current policy towards international carriers is to
have competitive carriers for all'tftes of services with
the exception of the public telephone switched service.

V
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The telephone companies have that resp nsibility. Up to
.the present the only international da,0a. cairiers are the
itternational record carriers (IIERC's).' To interconnect
to the telephone switched network of the'Vnited States for
data transmission with the exception of Callitda and Mexico)
one must simulate'that system It interconnecting the starched
networks of the overseas carr
s
rough the U.S. international
record carriers to either Wes ern U on broadband or similar
services and not interconnect ng dir = tly to _the public telephone network.
In brief the public t lephone switclad network'
of the U.S. is- not available or international data communica -;
eyond North.America.
owever this situation should be
tions beyond
rectified in the near futire
A VIEW OF SPECIFIC POLICIES TOWARDS THE PACIFIC BASIN

TheUnited States, its in stry and institutions suiport'the
agreement concerning the technical barriers to trade adopted
at the Tokyo round of the GATT multilateral, trade negotiations.i
This agreement is based on the underlying principle to reduce
and eliminate,qchnical barriers to trade. The Ameraican Natt, tonal Standards Institute (ANSI) for example, which is a voluntart' body of the industry sector assisted in writing the section of the agreement for the U.S. The U.S. was a major movert.,
towards obtaining the agreement and believes in the elimina
tion of technical barriers to trade.
'

The U.S. is a basically free telecommunicatipns environment
'where national and international manufacturers can market
telecommunications equipment to end users and to the carriers
for direct' attachment to arriir facilities. Therefore, the
'U.S. would then support the ciweation 'of a similar environment
in the Pacific Basin in order to enhance trade, industry and
the crevelopient of technology.
IrAegard to the transfer of tec hnology in telecoimunications
the U.S. has primarily left this to prl.vite industry, non-profit
organizations and universities.. However, the.U.S. gOvernment.
IA giving increased attention to the development of communica-'
tions in the lesier de4eloped, developing and newly industrlized countries (8). -M.S. assistanceto Third .World Communications has come through either bilateral' channels through, AID,
ICA, EiImBank or viakmultilaveral channels'through the World
Bank', regioiat international<banks andU.N. agencies:
aa
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An example of technology transfer is through the International
Telecommunications Union where American companies have
contributed resources to education and study programs in
.Latin America and Southeast Asia. tAnotheriexample,.is the
East West Center located in Hawaii which has I.Communications Institute end contributes to the education of members
of the Pacific Basin governments, universities and other
Cities in telecommunications technology and policy.
The private sector and Universities in the U.S. offer
scholarships in research inItelecommunications at their
labozatory locations. The private sector also offers
research, development an4 knowhow in telecommunications
through tfie establishment-4)f developtent laboratories, ed-.
ucation centers, scientific centers and manufacturing
facilities. tianxsOpaiers of data processing and telecommunications squ%pilnt have laboratories and plants located
through the Pacific Basin counties. An example of practical
uee of new telecommupic
ons technology geared to ate needs
of countries is Earth Resource Management througb, remote
sensing by NASA's LANDSAT Satellite. IBM Scientific pipters
in Mexico, Brazil and the PUllippines,for example; work
with the.national government in rese %rch and development
of computer programs in conjunction with satellite remote
sensing for management of resources important to those
countries.

The U.S4government thyoughND has a reimbursable technical
assistance program for assist ng countries which can afford
to purchase, communications systems, but/ which require technical
assistance. AID fine
and makes available U.S. technical. teams
to define developmen requirements or specification§ and to
advise on the kinds and sources of applicable U.S. technology.

The United States government objectives in providing communications assistance are: (8)
fi

to assist riveloping nations expand their capacity:to
utilie communications technblogy to meet the basic
. requirements of the public
- to :teip developing nations strengthen indigenous
,catiuulcation and information systems,

- to strengt4n the ties between communications leaders
and Institutions in the U.S. and their counterparts
abroad
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overnment,'industry and users participates
in major telecomm ication standards programs on an inter -'
national basis an .believes that the Pacific Basin should
'become an*increasing major force is this area in order to
have their interests,addressed.
Through industry, univee.sities and foundations the U.S. has contributed to belecommunicationErstandards in the arena of public vot* neAik
works, data networks, Videotex, teletex said modem interlacei. As anexample, the U.S. is a major contributor
to.the open sypeems interconnect program of the Internet-,
tonal Standard's Organization and the data network standards
activity of the CCITT.
The U.S. 'through

-
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In order to have a voice for the Pacific,-the U.S. through
ANSI together with its Pacific Bean partners were'instrumental in establishing the Pacific Area Standards Congress,
which meets annually and has as its members thelofficial
standards bodies of seventeen countries in the Pacific Basin.
In addition, the U.S. supports the Pacific Telecommunications
Conference and the plans for the formation of a permanent.
Pacific Telecommunications Council asa voluntary independent
organization which. has as its major' objective the interchange
of 4nfo'rmation and views concerning telecommunications in the,
Pacific area and to -bring forth those vi s'
the established
national, regional and international bodie
.
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CONCLUSION
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- This paper has given the reader a brief ;Nimmary of a complex
telecommunications environment quite different than those of
the other Pacific Basin countries., Hopefully it has helped towards e4tabltsbing a basis for the mututal understanding of.the
differences ?nd.likeness of telicommunications policies within
the, Pacific with the obiectiverof contributing to a continous
dialogue.
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The evolution of the structure of the
Australian broadcasting structure, anethe
history of programme regulation is briefly
described. By a series of ad hoc develop
ments.there has recently been a policy
shift in favour of -creating diverse structure,
land a lessening o general regulation. This
has been accompanied by tighter ,rkgulation,in
specific areas, because pf greater public
backing. The consequences in terms of need
for policy to create strttiv and ensure
cussed.
public accountability are
.
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Broadcasting planning in Australia has historically proceeded by ad hoc
decisions, and lack of comprehensive planning policy. What are now
firmly entrenched elements of
e system, such as the national
,broadcasting system, arose in
sponse to various pressures, but not
in response to any broad, artic ated policy. Planning in the sense
of engineering'plannfng has been well developed iir a technical sense,
but has had to_respond.to ad hoc decisions made in the social or
,/-politcal areas

Broadcasting regulation has likewise proceeded in response to prevailing
pressures. It has gone through several phases.
Thera has historically
been almost. no consideration of the relationship between structure of
the system and regulation. With the increase in activity in
- broadcasting development in Australia since about 1970, however, a wider
appreciation of policy has begun to emerge. Academic interest, and
treatment by the quality press, has sharply ivreased. While this
has not lead to a change in decision making methpds, and probably never
will, it has led to a more comprehensive debate on broadcasting policy.
Regulation and relationship between structure and regulation are areas
which are undergbing dhingeas a result. This paper traces the
development of policy in those areas to the presents, discusses likely
developments. Finally, it discusses the relationship between structure'
and regulation and political environment.

Development ofStrarture
Until the early seventies, Australia had what was referred to as a dual
systempf broadcasting, commerCial stations -.both radio and television
- relying on advertising_ revbnue and national stations run by the
Australian Broadcasting Cchmission.
This body, is a statutory corporation
,*
..funded from the Federal Budget.
s.

Radio broadcasting began in 1923. An attempt,was made.to develop a
subscription systeid, but it failed. Eventually, those early stations
were dividat into what became the commercial system,.and another
group which, afterat number of organisational changes, was incorporated
into the ABC, when that body was created in 1932.

The funding of the ABC was due to a desire to serve less populated areas
which the commercial sector found Unprofitable, and because of some
feeling against the already strong advertising influence'on commercial
broadcasting. There was also a desire to provide a'place for quality,
and cultural commitment in broadcasting, based on the strong example
of the BBC, which had been founded some six years earlier.'

The circumstances and timing of the origin of theABC are important.
Unlike the BBC, it was never in a monopoly position, and never had the
opportunity to impose an ethos on brpadcasting which that organisation
had.
Secondly, itccepted from the beginning a'cluty to do the service
and minority broadcasting which the commercial sector in Australia was
bot4 unwilling and uncompelled to do.
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Simultaneously with the establishment of the ABC, the commercial radio
sector grew rapidly. By the early thirties it was well entrenched, and
most ofthe stations which exist today inthe capital cities had been
set up. By the end of the decade, further expansion in country areas
had brought-the numlers very close to the present day revel: ABC
station growth was more steady.
Thus, the dua l system of ABC and commercial sectors was established to
be cartied over later into television (1956). 4 remained basically
unchanged until the emergence of the third sector, public broadcasting,
in the seventies:.

During those early years (until 1948) programme'Standards existed as
regulations made under the Shreless Telegrephy'Adt, and under the
direct control of the Minister of th'e day, as distinct from statutory
officials with defined responsibilities and independence. There was.
also a code of rules drawn up-and enforced by the Federation of
Australian Commercial Broadcasters.

°

Neither official tegulations nor.codes of rules covered the ABC which
jealously guarded its ownstandards. The act under which it As set
up required it to do adequate and comprehensive programming. The
ABC's.role, while thus. officially comprehensive, was not that in
practice. The commercials' role developed into overtly major/4y
broadcasting. The market place 'dictated this, not any design or
regulation.
It did do a certain amount of local or community broadcasting,
,

4,

especially. in ruril areas.

There was no attempt to coordinate the outputs -81 the two systems,

and.no2uth real attempt to ensure that either system actually catered
for a
de range of tastes. Regulation was benign, and more directed
towards censorship ofimaterial considered offensive _by community
tip
sdards,
as interpreted, thawto anything pOsitive:

The overall result was a substantially laissez -faite system dictated
,y perceived market requiremsnts. There was little real attempt by
Government to influende event's, either operationally or structurally
Policy relating to programme content'was almost entitely reactive.
When more deliberate attempts were'made in the sixties-and seventies
'to obtain higher itandarAthrOugh regUlation; thits'rtaditIon proved
very hard to comba

4
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By t
ate '1940's, there was a good deal-of dissatisfaction with
'departmental responsitality.in broadcasting.
The Labor Government'of.the
period also wished to see tigher regulation of commercial broadcasting:
In 1948 it therefore set up the Australian Broadcasting Control board,
with regulatory; plannin,g and some semi-judicial powers. "fn 1949 the
LabOr Government was.succeeded by a conservative government; which
retained the Act unchanged.
7
*
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The Regulation Phase

O

With the creation of the, Board, increased attention WAS givencto
eviseton, programme
programme' regulation.
In 1956,.witb the
standards were required to be formulate under the ame &ants to the
Act of that'year.
The Minister, in exp aining the 195 Bill, dealt at
length with the social power0k televis ori, -nd stet
that
self-regulation would not be sufficient o secure programmes which wo uld
beof a suitable standhrd to satisfy the public. In supporting written
'standards, he said that "the Government elieves that the basic
objective of achieving pioper standards of qUality in television
progriMmes can he realisedin this way".- The Minister was attempting
to allay the considerable public concern about the passible effects of
television.

A

'But the strongly established ethos of commercial broadcasting was
too strong for the Board to have much effect.
It syffered from having
virtually no smetions-which it could impose,. and legal questioning of
the validity 04 its power to make and enforce standards.
.

During the late sixties and early seventies the Boaid m ade several'
attempts to force commercial teleilipion channels.to raise Australian
content levers, and improve childrens: programming. These attempts were
largely frustrated by the industry.
.

Thus, .while officially Australia had the policy an d apparatus for close
regulation, the actual outcome As substantially kaissezLfaire. The
Inoadeisting industry was politically st'ronj enough to protect itself
froth what ia.saw 'ai undesirable interference in.its commercial affairs.

The Beginnings of Struct(stal Change-

Both the ABC and the commercial systeniwere eejoined by.legislation to
be "adequate_and.compreheniive" in programming.
!lilt neither were, and the result was the growth of dissatisfaction by
significant
ority, groups.
In the early seventies, various interest
groups begs to fort to press fp.r. various forms-otradIo'broadcasting,
such as edu ational, classical music, arid later, foreign language or'
ethnic broadcasting.
-J

This pressure coincided with andwas related to the opehing of FM
radio in Australia and a change in technical policy in allocating the
AM ormedium fiequency band. At the vamp time, from 1972-1975 a Labor
government was in power which wished'to reform the media. Inrdtiospects.
'Ittihad no clear idea of how this would be done, but it did provide a
climate in which pressure for reform could succeed.
.o
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The result was the ad hoc development of a non-commercial, non-ABC
grbup of stations, known as public broadcasting, and some innovative
extensions to the ABC, especially in access broadcasting. Ethnic
radio was also begun.

4

Towards a new Structural Policy
I

ar

Essentially, the new developments were an attempt to gain by structural
However, it was not until
change what regulation had failed to do,
late
75"that this was articulated, in a report'to the Government by
a.worki
plrty set up'to recommend future policy for public. broadcasting.
This repor
after qdestioning whother.the formal close regulation policy
to obtain adequacy and comprehensiveness had been a success said
it is recomeended that this close regulation policy be
overthrown in favour of a policy of deliberately licencing a varied
range of types of broadCasters to follow their own natural interests.
By so doing, adequacy and Comprehensiveness will be provided from the
whole service ". Jt went on to say, "As a consequence of the increase in
diversity of types of station, it follows that detailed regulation by
government could be greatly relaxed." The report advocated more direct
public control over broadcasting, through public licence' renewal.
hearings. It also recommended criteria by which future public broadcasters
would be selected to give greater diversity.

.

it

.
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Further Development

With the return of,the conservative governmen in late 1975, there was
some doubt that the new innovations would c tinut. However,
broadcasting continueeto'be.a live issue, and after some uncertainty,
the new developments were largely confirmed.
.

In additions-the commercial industry took the opportunity of the return
of the new governmentto press for complete self-regulation.
The outcomeafter an inquiry, by the Br adeasting Tribunals the new licencing and
regulatory body set up mo
place the old Board, was a recommendation
;h.) except in certain defined areas. These
for much more self-regulatio
were childrens' programming on television, advertising content, and .
Australian content.
The developlent of the public broadcasting sector has continued.
The Present Position
So far, nd fiim Government action has been taken on the self-regulation
report, probably because of fear of the outcry from some vocal pressure
group:set up to maintain what are,described as community standards.
But in practice self-regulatton exists. -However, action has been taken
an advisory committee being setup to
over childrens' programming, wi
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advise the Tribunalo.which has so far shown some strength indealing with
the stations.
.

The overnment has also announced that ethnic television pill beet up,
and Has established a review panel to advise on structure.

Conclusion

A

All of these developments were in the customary tradition of ad hoc
development. Essentially, however, there has been a significant policy
sbift, summarised as follows:
the formal close regulation policy, followed from.1948 to
aboUt 1975, has been tacitly recognised as having failed,
although some, especially on the extreme left of politics,
still advocate that it could be ,made to'work if applied
more stringently.
it has been replaced by a policy of restricting regulation
to those areas in which there is filter political and public
backing for the regulations, and by a policy of deliberately
diversifying broadcasting communications.
it remains to be seen whether the new, restricted but ----So far it appears
tougher regulation.policy, is a success.
to be, because of the backing it has been given. The'
outcome will depend upon the strategy its opposition, _mainly
the television industry, can employ to mobilpe political
and public.opinion against.it.
the diverse structure so far only exists in radio, and
its audience is small, and its funding base insecure.
But tthe legislative framework and general agreement exists
to expand the sector. However, the 'mass' audience is
still the preserve of the commercial broadcasters:

In a sense the policy being'adopted is a result of defeat of the earlier
attempts to provide a diverse service, datering for all tastes, through
a restricted structure with only two types of stet n, commercial and
national.
In another sense ittis a more liberal olicy, recognising
that the freest policy is one which gives the
ximum freedom to the
bfoidcaster to proceed according to his own volition. That volition
is governed by the objective of the broadcaster and the source of
funding.
In the commercial sector the objective is to make a profit,
and it is therefore inevitable that those broadcasters will turn to
the mass sectors of the market.

1$
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However; there lino doubt that there is an interchangeability,' in the
policy sense, between structure and regulation,.if the objective of
policy makers is to cater for all preferences.
And it may well be that
in societies where the mass media is powerful,-and there is a mixed
economy, laisse)-faire tradition, as in Australia, the
diverse structure op onis more prac4cable.
.

What concentration n structure does is shift the responsibility for
government agencies from day-to-day regulation, to.responsibility"
to arrange for a deliberately diverse system.
This goes tothe'
problem of choosing licensees, and assessing adequacy of performance
for renewal. It is to these problems of public accountability and
selection, to which attention is now turning, as the inevitable
consequence of the recent policy shift.

A
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Information Inequility*

An Emerging Policy Issue for the United States
Herbert S. Dordick
Annenberg School of Communications
University of Southern California
University Park
Los Angeles, California 90007

INTRODUCTION

One hears, with increasing frequency, concern about the growing gap
between the inforiation "haves" and the information "have nots". While this
is expressed most often with reference to the,developing nations of the
world, much the same can be said about this in the United States. There are
significant shifts in the demand for skills taking place in the United States,
shifts that appear to move inexorably towards the need for higher level
skills in what has been called informatidn based or knowledge based occupations.
At the same time,' there are growing minorities in the States'whose
langbages and skills are not Anglo -Saxon nor even western derived.
A knowledge or information gap madeapparentty changing socio-economic-cultural
patterns certainly appears plausible. Add to this the energy-economic forces
that may, conceivably make more difficult the maintenance ofamall buspess
abetted by the growing computerization of information, i.e. the substitution
of large data bases for magazines--and one,should dertainly take the probability of information inequality in the United States seriously.
It is important that the trends loving our society to one of information
inequality be made more explicit. If this can be done it is conceivable that
means could be found through judicious 'actions of the policy makers to stem
what many consider to be a serious problem for a democratic society. This
paper seeks to identify the forces operating and through the use of several
scenarios of possible.futures make explicit the emerging issue.of information
inequality.
-.NETWORK INFORMATION SERVICES AND THE NETWORK MAgKETPLACE
An important new industry,is rAidly emerging from the marriage of core'.
puters and telecommunications. This industry permits users to'interact
directly with one or more computers, associated data files and problem solving
algorithms from remote terminals.
It may include access to distributed
information systems within and between organizations, remote transaction

* This paper is derived, in part, from The Emerging. Network Marketplace,
H. S. Dordick, et. al. ,To be.published by Ablex Publishing Corporation, New
Jersey, in the Spring, 1980.
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recording, data baseinquiry and computer conferencing. Collectively these
services, products, and information supplied by this industry.have been called
Network Information Services.
9

Some of these services now being offered and growing at'rates between'
,402: and 100% per year include remote shopping and bill paying:. news oh demand,
electronic message delivery'(electronic mail), remote medical consultation and
diagnosis, electronic funds tran§fer, office automation, remote instruction
and' interactive training and education.

Network information services connect the needs and resources of users to
the capabilities and services of producers and facilitate transactions between them. All the usual'services of a marketplace can be oieed within a
large information network.
Products and services can be advertised and sellers
can be located; ordering, billing, and deliveries can be facilitated; and all
manner Of transactions can be consumated including wholesale, retail, brokering,
and mass distribution.
Indeed, the entire range'of such products and services
for business, industry, the consumer, and government can be perceived as a
marketplace--a marketplace on a communications network or the network market- '
place.

o

EMERGING TRENDS
Trends in Technology

Technology factors point to a certain inevitability leading totthe eme
gene of the network marketplace. The continuing.a
even accelerating developments in large-scale and very large-scale int'eg ation point to the developmentNaf increasingly intelligent terminals wi
considerable memory
capacity. The cast of designing information proses ing functions tutu terminal equipment or appliAnces continue to fall as eng neers substitute information prpcessing for transmission under the assum ion-that it is essentially
free. The trend towards digital communications wi 1 accelerate, and terminals
and terminal'stations capible of dealing with inte mixed signals--;tate, video,
image and data are being developed.
Trends in the Communications Infrastructure
There is likelyto be a continued proliferation of specialized] carrier
The-distinc
services far network application over the next ecade or more.
tion between Value'Added Carriers and Common Ca riers is likely.to disappear
as the major.carriers either'purchase the exist ng value added carriers for
1-their arms-length subsidiaries or offer'the sa e services 'Via subsidiaries of
their own as resale carriers. AT&T'S role in providing packet-switched
value added networks hinges on the outcome of the debate concerning industry
structure and on'differentiating communicatio s and computing. It is likely
that in te* n yews or even less the issue wil be Moot, replaced by concern
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with regulating communication carriers providing network information services
in a market that does not have natural monopoly c4aracteristics as does
transmission itself.
\-..
,

While the cost of long-dine services for the delivery of intra-corporate
eleCtronic messages, office automation and EFT will continue to decline for
the major users and thereby become more accessible to them, the cost of local
distribution is not likely to alter very much, thereby denying access to smaller users.
CATV pay increase its saturation to about 50% by the late 1980's,
assuming no major shifts in publicopolicy, but is likely'to continue to,limit
most of its services to broadcast retransmissions and subscription sports NA
entertainment. The proliferatidn of satellite earth Stations, the use of some
special broadcast modes and CATV and-the availability of shared-use facilities
are likely to permit some general accessto network services. owever, the
nature of the infrastructure for some time to come seems to point to access
limited to major users of teleconferencing, ele6tronic message services,
funds transfer and other forms of what is now known as Office Automaton.
Trends in Terminals and Cohiputers

Innovatiohs in terminals, intelligent appliances and telephones are
likely to continue unabated. Terminals will be responsive to service needs
and will driVe the direction of the emerging marketplace. There is likely
to continue to be extensive competition and, because of the nature of4the
technology and fragmented market demands,many small suppliers linking themselves to special markets and clients. A "liberated" Western Electric,joining the highly competitive industry can only enhance the ptospects for lowercost and wider access to the marketplace: Projectibns of revenue trends
point to the terminal, computer, and software accounting for the major percentage of the total revenue developed by the delivery of network information
services.
Should AT&T respond to the investors to enter the more profitable
network information s rvices market, here will be pressure to lift the 1956
consent decree.
.

crendi in Networks

'

Data nerwork.traffic will Probably continue to grow at 'a very rapid rate
over'the next two decades, perhaps as much as 40% per year as has been esti.../art ed by several sources.
But even by the end of the century voice traffic,.
will still constitute the bulk 'of the network traffic.. While data traffic may
make up approximately 1% of the total network traffic,, it could account for
at least 18% of the revenue. Large investments will be required to enter
these businesses, but the very high returns, competing favorably with those
available in other sectors of the economy, could attract the necessary capital.
/
Indeed, the revenues from the least purchase or rental of terminalicomput4
equipment can.be as much as four times that obt4ned from the delivery or
transmission portion of the marketplace.
,

2C-24

A.

'

Recently the Federal Comiunications Commission issued proposed rules to
govern regulated communicationa.carrier.activities in the area of network
information services. Their Tentative Decision 'seeks to dictate the type of
data, processing activities permissible by Carriers and the...structure of the
"resale" carrier market.
(Resale carriers lease communications circuits
from underlying carriers to be resold as components of. anenhanced data or
.setwork service and
often referred to as value added carriers). The
Comma lion's Tent ive
cik,ion draws upon the findings of the Comppter
Inquiry II.
Briefly s

-

g the Tent= Decision:

.

.
.

nicat ns carrier Indust

11 be divided into three basic categories:

r,

service
v
Basic non-voice (data transmission) '
t
Enhanced non-voice (data processing plus transmission)
0 ,
The pruidion of enhanced non-voice ,,network services i.e. data processing and
communications may be supplied by the same carrier but cannot be provided by
.
dh.enti
Th
supplies voice or basic non-voice service to the public.
twork services'theyimusX do. so through a
should TO or GT&E wish to offei
separate company as a resale carrie
Data processin?, services provided by
resale ca riers wile; be regulat diealthough the communications portion for
Filially,
resale acquired fr
the, un erlying carrier would have to be tariffed.
and.of special Interest to this discussion, is the ruling concerning terminarik
equipment. Te
basic media
al equi ent is divided into two categories:
converlion ley ces/transducers and enhanced equipment;(smart terminals).
Basic lequipSent may be provided by underlying carriers but the enhanced
.

.

.'

.

eqpipment'may not., Resale carriers may provide inhancedlerminaVequipmeht
on
untariffed basis.,
c, These proposals point to a world where ittall be qOpte profitable for
industries seeking to enter the network marketplace to do so as resale
4c
iers.- Because of the continued higher cost of local distribution commuons, the cost of these value added services will be filatively
xc
for the increased but tariffed comthunication revenue that might accrue
to the and rlying carriers, there is little incentive forthem to offer such,.
services o the public network. InsAad, they will offer network services
to major
ers via "separated" resale carrier networks. Indeed,, the Tentaive Decisio encourages this bypassing of the public ngtworkl

Trends in P lie

%

t
I-

There is not now nor in the,wings a networiclOolicy for the United States.
The proposedAAmunicitions Act of 1979 dealt with communications as was the
Act of 1934. The prposed Act T.As, indeed, a rewrite of the past ratherthan
ati attempt to look into the uture,and Structure a network policy.for tae
.

tion.

'

'

.

Network services via the mar etp ace require the interaction of three
both regula d nd non-regulated industries, The
technologies crossi

r
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Common Carriers are regulated, but thazterminal/computer industries and the
infoimation providers are not., CarriieserviCes have natural monopoly
'characteristics, but it Appears that network services may"not share them.
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Policy trends now in motion will factor. the develdplent of business, government and specialized latge network service-uders: Competition under regulation'
IS likely Ito continue to:AnCOurag& 6eemergence:of additional carriers for.
network servics. While the diptinctios between value-added'carriers and the
network
common carriers are disappearing, ,ir IsLlikelysthatthe Federal Communications
Commission ,will permit these services to be offeied via a separate resale
apf4oach: In any case, there will be many more..pilvate orsingle-purpose
'(or limited-purpose) networks in existence, by the -eid of the century. '

.
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,. Trends _.in Social. Values and Economics
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Over the next two decades, we can expecrsocl and cultural values to
emerge that will create. mixed attitudes toward the network marketplace.
In
its favor. is the fact tharthe.maiketplace is non-polluting,.energy efficienb
. and is supportive of trends towards the adoption: of"Pappropriate technology"
that, pr6vide the potential for access across a wide iahge of economic add sor
cial levels.
The marketplace requires new skills,, in keeping with a tr end
toward'continuing education and Career,flexibility and.mobility.
The 4Ptpvision,ofnetwork services"maYbe labor intensive but requires intellectual
upgrading. The network canaexpand group'iRteraCtion arid create social nee- /
,tworks not bound by geography but by areas of interest,' An accessible net: work marketplace could create a climate in which diversity and pluralism can
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However, ,there are values that may hinder the evolUtion,:of the marketplace. Computers, terminals, recorded voices and computer-iimulaIed speech
J.
can be 'depersonalizing and certainly create fear and resentment ataong many.
,..
The'-adoption 01 many, services such hsfimote purchasing and barikingmay
be delayed
because of a perception of the depersonalizing effect ofthe'technology among
' significant portions of the,populace. Perhaps more irdportanr.4111 be a,contim
concern fof the, maintenance of personal and organizitonal privacy.
'Any-signisficant,breakdown in privacy safepards result in in:increased fear
of ehe.technology and of one's
to control'one' s"own environment.
And there is the fear- that- increasing activities etc the,netiiqrk will lead to
Finally,
decreasing personal illteraction and'increased isolation from society.
iing

inability

.

.
.

,

while new skills will be required,,the population will bean,91der ane, possibly not willing.nor able.to shift careers ane,ifeStylei easily.
.
.

.

.
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the' nation's

.

demographits wilt also create a
case of values,
somewhat confused en
onment for the natkork Aatketplate. On
Single-persbn householdi, smaller
'however, it appears /1-1
o be a favorable one.
families and a.greater bcOnOmic independerice for weetn,woUld4appear to create
ofi 4he.network for
wa need for a more
of time, hince the
such time-consuming olunpleasAnt duties as banking, thopiAng.and general
As
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information seeking. Female participation Inthe" labor force will require
'the sharing of household duties and bay result in their being doneat odd .
hour, viathe,network,marketplace. Despite the'continuing 'high rate of
These
Elation, higher personal incomes may provide.more disposable income.
actors, coupled with higher education levels, might suggest ashift toward
more appropriate and eificient metheds of carrying out routine tasks. They
could als lead to the seekingOf intelledruil"and recreational activities via
the networ , even at a greater cost than alternative modes of stimulation..
Despite som evidence of a "return to the city" movement,the long-term, trends,
continue to point to increased suburban potillations at a time when energy costs
are increasing. Remote transactions via the network will 'appear increasingly
attractive as.energtCosts increase.

(40

However, one cannot and should not overlook the growing numbers of elderly
without increased disposable income.
And, too, there is the relative growth,
of the Spanish-speaking populations that may not be in the network mar
place, unless there are'specific policy directives that will make accesslkiversal.,
.

The United States has entered thePost-Industrial Societyd service
Industry expansion is givinglyay to information industry growth. There are
COntinually increasing demands. for information as bureaucracies, both private
and governmental, seore up their economic positions. Increasing labor costs
stimulate,-the search Cot- greater productivity, and computers appear to offer
this promise.
Network operations, in turn, can increase the productivity of
the computer services provided. The loss ofrtass markets to foreign compez.
tition haf stimulated the search for more highly speclialiZed products, and
these are increasingly information products. The production and distribution
of knowledge worldwide requires new forms of organizations with increased
complexity, ,resulting from the increased.fractionizatioand
sk
specialization
of the market. Firms cannot now easily define theirimarXets; the Drifted
States and traditional world market demands are shifting in in with shifts
in values and demography. To seek out these"markets will require access to
more and better information.

41
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Inflation is'likely to be at the rate of between 8-10% per year over the
next tyo decades.
There will be a severe tightening of the money supply,
thereby reducing the capital' necessary to launch new industries, espeqially
if therei,are more attractive opportunities in other investments, such as enerT
gy.
However, there are segments of. the network marketplace industry whta
offer significantly attractive return' (i.e. the provieionoof digital information products and services via specialized value-added networks).
t$

THREE SCENARIOS FOR THE 90's'

How these trends interact can best be observed through several pcenarios.
We have developed three: A technology driven future/ a market driuen future
and, a policy driven future which essentially emerges out of the Previous two,
We begin with the scenario for a technology driven futUre.

2C-27
I;

4

.0

The Technology Driven nature

Bythe last decade of the 20th Centur,the nation will be served by a
diversified, fragmented multi-network marketplace. The number of specialpurpose networks provif
digital, voice,)image and facsimile services in
mixed as well as single modes will double and approach the neighborhood of
5000. These networks will belargely service andindustry-specific and include'
terminals with sufficient intelligence to interface with computers, networks,
and other terminals in similar industries and related applications. The networks themselves will actually be capableof serving several related industries
or applications but, in general, the network marketplace will 'be fragmented
and serve only the needi of the major multi-plant businesses and industries.
.

.

Most of the Fortune 500 industries and about one-third of the medium
size industries in the nation will account for almost 80% of network usage.
Pis significant portion of this service will be deliver4dvia sharedxnetworks
through a resale provision authorized by the federal Communications Commission
in order to better utilize the satellite,Aetworks that will be in dace before
the last deCade of the century. Following in the footsteps of SBS and X-TEN,
other'broadcmet satellite carriers such as Western Union and RCA.as well as
AT&T wilt offer digital services utilizing` the smaller ground terminals that
mile"
will enable more industries to access a satelilite. While the "fin
cost,will -be reduced somewhat, service charges and interconnectcollt are
broth likely.to remain relatively high?, making it difficult for small or
occasional users of network services to enter the marketplace except for.
.4sPetial forays through a shared-use private network- The major users will
continue to.be the larger multi-plant corpOrations which will. have become
accustomed to intra-corporate electronic message and other transaction-deliveky
systems with the attendant fqatures of the automated office.

4

.

Most of the smaller businesses and almost all consumer will.still find
the network marketplace too expensive. Fir example, those nterested'in 'mesn 13O and 18c per
sage transmission may be willing to accept charges of bet
message, but the 'high initial cost of equipmenf,pd service/interconnect
chargei will require-a very significant level-ameseage use in.order to be
cost effective. Similarly, those concerned with.
automation may be
willing to accept a transaction or message charge`fff.Ce
eflipiween 504 and $1.00,
but only if they can perceive some significant 'red9ction-in labor.:and it is
unlikely that the small brigIness or the consumer will be. ab164o adhieve such
economies. Consumers, espelia14, are likely to be'unwilling'fo make the
initial investments in terminals and monthly service charges unless they can
access a variety of services with little or no additional expense.
Despite the growing transparency of the networks and the increasing
intelligence' of terminals (abetted by.the availability of microprocessor,
firmware), consumers will still find a limited range of services available'to
them--possibly too limited to warrant their investment in "front end" charges.
Without a considerable acceleration
the rate at whigh AT&T plans to conVart
national switched network, to an a .- digital systemJ; and without the
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.regulatory authority for a morltpid introduction of its Advanced Communica- 4
tions System and other regulatory pressures, the establishment of standardized
address codes is unlikely to occur. This deficiencyis likely to limit easy
Presaccess by consumers and small businesses to multiple network services.
ent technology trends do not indicate a substantial reduction in the cost of
local distribution charges, monthly service or interconnect charges nor 4p
..,
they offer much hope for the availability of highly intelligeat.low-pticed
terminals adaptable o varieties of consumer services and networks. The likely
conditions under whic universal network services at affordable rates could
become a reality will only emerge from ehe multiple impacts of technology, the
market and public policies acting in concert.
_

By the mid-nineties a situation reminiscent of the early years of the
telephone will emerge.
Theie will be many inEompafible networks served by
special- purpose terminals and switching systems designedno deliver services
to those that can afford the entry cost.
Th re will, however, be a signifiIn the early
cant difference that could lead to impor an political actions.
ommunications, with the value of
years of the telephone the issue was simp
In ehe ninethe network dependent upon the'number of people attached to it.
ties the issue will be one of inequality of access to information, with the
specialized networks doing quite well financially because of the valauble and
efficient services they will be providing. Fdr some time, thoughtful obseivers have expresied the fear that the emerging Information Society will produce
a newt class of information elite": and, indeed, there does exist two classes
of people and businesses: the information users and the information used.

.

.

Evidence of this societal and economic split will become apparent through
the growing incidenceof failures of small businesses that no longer can purchase the information they need 01 remain competitive as the information becomes insieasingly available only in electronic form., Even now, mergers of
common afirvalue-added carriers are occurring, and a major computer/terminal
Instead of
network ser )iice prolder has merged with a specialized carrier.*
decentralization and the availability of increased business opportunities,
the trend continues toward concentration of the components of the network
marketplace. This greater concentration Of Intellectual power in the emerging
Information.Society can only lead to concentrations of industrial and financial power which are not in concert with the American economic dream.
The personal computer, whi]fr not capturing a very substantial portion of
themarket (not every home will house an identifiable-personal computer, though
in every home there are likely to be many functions performed by microprocessors), will serve,,to demonstrate to the consumer the power of information
access..
Consumermovements concerned with broadcasting and common carrier
services indicate growing public interest in the widening split between the

.

* Telenet is now an arms length subsidiary of GT&E and General Electric
has-purchased Oox'Cable Communications:

.7.7.
4.7.}
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information inequality is likely to become one of some"significant pUb4c
concern, hence of, political action.

The Market Driven Futur

.,

9

The profit potential to be%derived Ara doing business in the network
marketplace will become increasingly evident as the cost of labor incteases
and the same is true in the purchase of goods and services.
A single purchase triggers a string of additional transactions'such sthose'involving
inventory control, delivery schedules,
t am.dis etching, routing.
credit checking, etc.
If the travel
sales clerk can be replaced by
an intelligent terminal in the home/or ffice and witli appropriate interactive
software and'if the purchase transat on can. 'atItpe s'ame time, trigger the
stream of events necessitated by tha transaction, the benefits to the sellers
would becomeatbstantial. By th9, mid
,reties these benefits will have become
attractive to the sellers. The'huyers,too, wil4want to conserve time and
travej and seek access to the network msr4tplace.
.:
.
,

,

HOwever, for a marketplace to be vs1461e,
ny'buyers Arid'sellars must
be able to access the marketplace. The'moie bu Ilk and sellers in themarketplace the greater,
value to all. 16,ii, there oret_importanefor the
sellers to .provide access to a largenuribt4d-pdtoKtiSi'lasers.
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t the cost of
By the mid- nineties it will have kicoMe .quite..evident
a network
is lessithan the cost of .61-ksame'tran action--conojections
eidered,in all of its'dimenslOns--per(Orgea by any other means.
of future costs increase this diffeience in 'favor 0 the inetwork tra action.
Furthermore, newbuyeisas,well as new sellers are betoming more intere ted in
,ketplace. However). there are, high entry=costs speentering the network
Nodonly must the'Consumer have available a t rminal
.cially for the consumer
capable of reaching int several artworks. there pis Also the problem, of
In an Idtgractiym transaction,, mesrelatively highcost of commudicatidis.
sage 'Alit costs as well as terminal connect-titheltaigeo'can be higq.
1.1
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In the last decade of this century, the Ma.iiiian dril4 the development
of the network marketplace along several paths:'.:':--,
1.
It is expected that broadband cable television sy en& will have
reached abdiut 50% of a-11 the TV households iri the United .S ates.. This represents a potential network marketplAce membership of somewh toyer 50 million
households. The advantages of product and service selling via the threedimensional images of television will eventually be seen to outweigh eveh,the
lower costs of catalogues and.possibly ellien throw-Away newspapers. This will
be especially true if the viewer can Make a purchasing decision and take action

Major merchandisers wiliseek to
purchase time on cable.systems in the more heavily saturated iarkets, especially. those with attractive buying power6, for the presentation of video
catalogs buy on 'the condition that the cable system Provide some means for
feedback. WH*14 telephone feedback directly to the seller is likely to be
.used, this will...not be as cost-effective to the seller as feedback via the
without leaving the gyp ipt or even the their.
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cable to aini-computer either at the cable head-end or the seller's ware
house.
Feedback via the broadbaad.cable, utilizing digital techniques and
eithetxime or frequency-division multiplexing will be a great deal less expensive than the telephone.
i

-

.
.

.

c

If) however, the sellers cannot or will not deal with the sable'
inAstry (an8.even if .they do, at least half the households .will still not be
BY
served7), il- will be necessary forthe sellers -to utilize the telephOne.
2.

demonstrating the increase4,potential for the utilization of the telephone for
buying and selling, sellers could create a significant demand on the telephone
companies'for increased local:digitpl services at lower costs:
Furthermore,
if at' the same'time they .are encouraging, the cable- -television companies to,
in effect, enter the local distribution services business,. AT&T will be en-'

.

-

couraged'to accelerate the conversion of.its local loop to a digital system
and provide more intelligent telephones via its Common Channel Interoffice
Signalling system (CCIS).' Assuming policy authorization, it is possibleith t
re
AT &T's CCIS will be
ted:' Provisions for accelerated depreciation
likely to be encourage
o that AT&T can more quickly extend digital local
loop services to.those reqUired by -the network marketplace.

\,

.

.,
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.

.

.

We caa expect several major merchandisers, baAks, and 'Other financial
institutions, andpossiblY the airline industry to offer their own network.
services. They might Oo this by paying the consuter:s communicationd costs
outright through the uk:,Of nationwide WATS services such as those currently_
being, provided through the use of an 800 number.
The dosts of these s
'ces
are likely to fall as-sniLler sa.ellite ground stations become more 'i i itous
and there is *further bypassing of the local loops, or at least significant
reductions in the "final mile" cost. A seller coul 'd, in effect, create a network by providing multiple services to those wishing to.utilizyhe communications for which the seller.pays. Conceivably, the seller co d also provide
some sort of service, including.an appliance (terminal), which should require
thecontinued-marketing of useful informa;ion or instructions for the operation-of-the appliance. Banking, home protection and Safety services might
fit
that category, as will educatiOn, computer games and hobbies. Electronic
.
message services to the homewill emerge as,a significantly attractive market
to encourage challenges to the Postal Service, which, in any case, will make
some progresstowards electronic mailmithin its own organization despite
painful labor difficulties. Entertainvient services via a network, perhaps
incorporating the seideo-diic or more ,likely cable, are network services that
,, could be provided through the growing distribution of digital networts that
may be, less than public-but somewhat more than a private seller's netwdek. ,
Finally, the several Teletext demonstrations throughout the world will'certainly have an impact on the information services market, and it is very likely
that a :variety of informatren services, tied possibly'to some purchasing
services, will emerge during the nineties via a seller's network..
.
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'The key issue will tle:
Who bearsthe'cost of the terminal if the ,seller
If the variety of services are suf'assumes the cost of the communications
.' ficiently large and varied, one might expect thee consumer to invest in a

-

.
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terminal station. Whether or not this haipens will ultimately depend on the
offerings in the network marketplace.
-

.

The ever-widening availability of small earth iffations with their'
ability to red ect "final mile".charges leads naturally to the,consideration of
the future 'Of Direct Broadcasting Satellites. Already in operation in Japan,
tHere,will be increasing pressure for their introduction into the United.
States8. Were thistio occurs, broadband access'to every homewould be a reality.
Th4s4 of course,
Ompetitiveto both the etpansion.Of cable television and
to the'conversion of AT&T's national switched network eb digital services
via the use of optical fibers.
,.11.

The Direct Broadcast Satellite is also a threat to the,institutionof
broadcasting as it is now perceived,;ised as it will very likely be perceived
for the emainder of this century, There is and will continue to be an overOne can,
riding
inciple of localism in this nation's broadcast policies.
indeed, rgue'whether, in actual practice, this localism is meaningful9.
Neverthe ess, for a variety of reasons, not the lease,of which is the personal
,financial interest of many lawmakers in broadcast properties, it is highly
unlikely that the Direct Broadcast Satellite will emerge as the.univirsal.
broadbaAd network.

#,

-

Facilitating access.to the network marketplace is the business Of
info
tiof facilitators (or mYddlemen)--organizations that sell computer
services rather than computersitterminals or communications: Today theie
firms offer' raw computer power, packageqlor specialty software and on-line
servicesilich include adcess to data bases thip they may or may not own.
these 4miadlamen" can conceivably 4ay a very.siinificant role In shaping the
'emergence of, the marketplace.
*

.

We may ekpec t these firms to offer information-providAs the opportunity
.
to market their wares in the marketplace by providing ahem with
computers, appropriate software and procedures for accessin4 a'network w ch
' the facilitator may assemble from existing carriers--inshort, by providing
value-added network facilities to the informatioh,providers. At the same
time, the facilitator might seek to assemble a,network of users and purchasers.
for Oese'services. This sight be done-by,providing,appropriate software to
terminals that are in place, or even.leasing-tessiainals td enable users to,
might alsoproVide the communications
access the marketplace.
through' a national WATS lineon behalf of their pr eiders or become resale'
carriers offering communications services at lower cost to useys'in order to
provide access to the more highly - valued information.
The extent to which the facilitators can reduce information equality will,
in the final analysis, depend on the degree to which the facilitators can
"provide low-cost_aecess, and/or the extent to whichtheyonan recover these
costs in the price of the information or.services Market,,

V.
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The Policy driven Future
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One of the major de$errents to informati on equality is the lack of network equality. kn contrast to the. situation in Europe, Canada and,Japan
where public data networks are being dev'el'oped, we'have seen that our future
is one of the increasing privatization of networks and the services they can
provide.
The previous scenarios illustrate the factors that make thif so.
First and foremost, one totolt,point to the continuing high cost of local
.

.

communiwions. Whilethe Cosh of long.Tiini-services have been reduced con-

.

:siderably-over the, years and'promise to decline further with the increased
utilization of distance-insensitive satellites, the cost of loci]. distyibution
sal/ices have not gone dowh. In addition, there is a continging need for
special terminals with appropriate software to access the special' service
networks.
-

.

.

.
'

.

From the preeeeding ditcussions, three powerful forces emerge that will
exert considerable pressurepft the policy makers, and the Congress:
1.
Iti the last decade or this century, the issue of intonation inequality will be.raised not Only by activist consumer groups but by members .of
business and industry who
will see this
., inequality affecting their profits.
.
In addition,scholars and philosophers as well as. public men ofprinsipie
will,see this'continuing inequality of 'access to information as a di ett
.threat to the democratic proce&,
2.
The gofit potential
a powerful impetus,tenetwork
policy makers 0 take all 100
sale of iTformaton
i
d
products

of the, emerging petwork marketplace wil ..e.Irt
expansion as business exerts pressure on the
million hodteholds accessible to them for the
an
and services.
i
.
,

.

European, Canadian, and Japanesi.progresa,tOwards iublic data networks
will wen them to the full force, of United States informationproducts'and
services; It is likely that United States firms will iihd it more attractive
to market their information services and products to these more,easily-accessible systems, adopting existing standaris and ease Jelly by-passing alf but
the more affluent United States firms while serving a, more diverse set of
clients overseas. This could hdve,'and indeed will have, a pronounced effect
on United States and foreign productivity tatios-possibly to.d4s nation's
Furthermore, foreign brancheslo
disbenefit.
nited States multinationals
to make it easier to do
will seek to influence domest,cpolicy
in
\m
business in international info attain.
3.

.

,

,

These factots taken together create a Policy driven Future: -Several alter- t
natives for this future have already been discussed. There are four osiibilities for the future of the local distribution loop,that may I' ul in
merincreased perforiance it lower cost--the neceisarycondipons for
gence of the network marketplace.
...

We discount the DireFt Broadcast Satellite as a serious competitor
in the provisipn of network4ervices. Broadcasters will argue, and ttisome
1.

a.

>

e

.

.
,

.

extent with justification. that if current trends in that industry continue
the D8S will dogreat damAge to the concept of localism in broadcasting. While
it is theoretically feasible to'extend the current trend toward smaller and
smaller ground terminals for point-to-point network services to rooftop
antennas for small businesses and even the home, the broadcasters will argue
that it will be impossible to restrict their use sole.jy for network services
4
and that, inpa short time they will.be used fog broadcasting that by-passes
the local broadcast station.
0
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2.
By the last decade of thecentury, and assuming no policy of gOvernment subsidy, cable te;evision will reach a national saturation of about 54.
Indeed, we expect that by the mid '80's saturatio will have reached somewhat ove r 30% and will result in considerable in erest on.theart of advertisers.' They will see in cable the opportunity o reach specific markets,
similar to that provided by direct-mail marketing. This may increase the rate'
of cable.saturation, but unless there id a very significant introduction of
major nbw serviced, possibly those-described in the Market Driven Vbrecast1
above, there is little 1kelihood that the 50% penetration estimate will be
exceeded.
This by itself will not produce a competitor for the local loop
distribution system: Cable will have to provide two-way interactive.capability that is highly reliable.
T 'his will require design standards of somewhat higher quality that those required for retransmission of broadcast teleor Pay-TV.
Some firms, such as Warner Communications, Are no offering
L
ditional
two-way seryices10. Vy the mid-nineties we would expect sey
anal firms,
cable television firms, perhaps having merged. with computer or t
to offer network service capability at'the local loop. But wi=thout4 some
form of government support, it ieunlikely that cable will emerge as g meaningful competito.r.that might create an environment that could lead to reduced

costs.

In the mid-nineties there 'wilk'be increasing pressure for...Universai
3.
network service
Congress will be asked. to declare a Universal tiet-'

V

111.
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work Acess principal at "affordable rates" much as they did when promulgating
the.CommuniCations Act of 1934 with respect to telephone service. Prestures
will emerge not only from consumer but also from business and, industry seekOne way of
ing access to a ubiquitous network iarketplace open to all.
moving towards this goal is to permit AT&T to pursueltsACS objectives. We
foresee this possibility occurring in conjunction with the separation of
Western Electric from'AT&T. This is likely to occur by the mid-nineties
and will be preceeded, certainly before 1985, by the approval for 'AT&T to
pursue its ACS objectives but via a separate.arms length subsidiary, thereby.
setting a pattern for continuieg competition underregulatiorOa the network
services bubiness.
By the mid-nineties AT&T, SBS, Xerox, several major CATV
companies, GT&E and possibly one or more specialized carriers will emerge as
the-major network providers as resale carriers. While it is quite unlikely
that tWe Communications Act of 1979 will be enacted into law even by the midnieeties, several elements of the proposed Act are likely to be..in place.
Most significantly. the.Vnivecsal Service Compensation Fund, which, as it is
currently written, appliestnly to telephone service, will be expanded to

9

include network services. By the mid-nineties, all of the carriers, including the cable television companies which will be classed as common carriers,
will be recipients of the Fund in corderto'provide universal network services
at affordable rates. Competition under regulation, which is the current pfactice bn the long-line and value added markets, will thereby be extended into
the local loop.

There is little likelihood that this nation will be served by a single
unified network. The pressures noted in the Technology and Market Driven.'
forecasts will encourage universal network access but will also seek some
For many years to comae,
assurance from'its provision by a monopoly carrier.
the network services-industry will requlre constant innovation. and there is
considerable illoubt that such innovation can be provided by a monopoli, carrier.
One can and should raise the question of whether there will be sufficient capital for research and development in the network services industry if there
is no single-large carrier from which the high cost of research can be derivedil. Rofyever, the major network infrastructure is essentially in place;
indeed a major portion of that structure, the satellite, was developed almost entirely by federal defense and NASA monies. ,The research necessary to support the emerging net4ork marketplace is likeh to be less capital-intensive,
concentrating primarily fn terminals, computers, microprocessors, applications
and languages.

%

.

4.
A fourth option, however unlikely, should nevertheless he considered..
It is conceivable that there will be no candidates to compete for the local
distribution market.' It is'conceivable that the returns in other areas of the
.0etwork services market -;in terminals, In services, in specialized networks,
etc.--ae'muth more attractive than the returns from serving the local lo6p.
Indeed, it. is likely, that should AT&T enter the network markets in a competitive manner taiaugh a separations policy, it too will seek relief from having
ata serto provide Mit ss, profitable local distriAption services. 'After all,
viewvices offer 'eery s'gnificant returns, AV from a return on investme
-point,firms hay wish to concentrate on this market-.-firms inauding AT&T.
Furthermore,..ib,the returns on local distribution services do snot warrant the
entry of competitive companies, ,the local loop. may be relegated to a nationalized form of operation.

'The,notion of a United States PT&T is often frightening and extremely
unlikely in this century. Any form' of PATIetoula be compared to our own
Postal Services and to European systems
area clearly,not.rSs efficient
nor inexpensive as our system. But they emerged out of entirely different.
traditions.
There'is no reason to assume that a U.S. PT&T, built on the careful structure established by AT&T athe most efficient telephone system in

theiworld, must necessarily crumble if manageeby the government. The incentive for maintaining a high-quality POTS.system is the efficient and gofitable.
aecess.to and use of apnetwork marketplace, and everyone benefits from this
marketplace. For without the local distribut
system, pffitable and uni-'
nformati n equality via net
versal network 'services could not be delivered.
'work equality is in the national intterest.
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CONCLUSIONS

There is likely to be 4 continued proliferation of special-purpose networks serving the spvial needs of the major firms and heavier users of data
transmission. Rather than a trend towards a unified network, there-is likely
to be a sort of federated approach, a collection of cooperating networks that
will communicate with one another because of a common interest or service
need. These federations might be assembled An an industry-wide basis, such as
the airlines% oil companies, food, merchandisers, 4eneral.merchandisers, insurance, the automobile industry and the like. Smaller groupings comprisiqg
scientific users, schools, hospitals, etc., might very well follow.
At the prdtent time, what is riot evident is a strong trend towards a
universal network available to all economic levels and to the:public: The
Europepn pattern is not b
g followed in this cpuntry, and, barring any major
change in policy, is not
ely to be emulated. Itstead, there will be continued Dependence on mark
demand, and this demand will initially be felt in
the business and government sectors. Small business and consumer access are
not likely to be generally available before the end of the century.

,

...There may be increasing consideration of some form ofgovernment intervention in the sector which house's the providers of information, services and
goods for sale on the network. This will be precipitated'by the increasing,
awareness that this nation has not established provisions for information,
inequality. Some networks might be established by creative merchandising
orgadizations, 4ut these-are likely to serve rather narrow groups of customers
It should be remembered that, for a parket'to function efficiently, there must
be many buyetrs and sellers availabrer.O
to
other.

There is not likely to be*a vigorous demand for universal network ser
vices.
Indeed, even if this demand peaks in the mid-90's, it may be matched
I by the more or less normal reconstruction of the existing common carrier.,tele-

phone network into a network for digital voice as-well as data services. It
is likely that aecelerated depreciation rates for the carriers will be allowed
'so that this trend can be speeded up should the need occur. Alternatives such
as the establishment of a U.S. PT&T, while interesting in the abst -ct -especially if the carriers do create separate 'firms. to compete inc e network
services and terminal areas--are unlikely developments in our soc
How;-come
ever, ,should the concept of universal and equal access to 464,14011.
'an
s are,
uportant social, .economic and political cry, such gone
en
not to be entirely diicountect.
-

.

,
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Electronic Message Systems: The Technological, Market'arid4Reguiatory
Prospects, Kalba Bowen Associates, et. al. Submitted to the Federal.
Communications Commission in fulfillment of FCC Contract No. 0236

IOU, 1978
2.

Ibid.
,

'

3.

Bell System Technicfl,Journal, Vol '57,

4.

Nora, Simon and Mine, Alain: L'Infor atfon de la Societe, suport a
cumentation Francaise, Paris,
M. le President de la Republique, La

o. 2,Y Feb. 1978.

-.Janvier, 1978.

5...A rationale for the British Post Office development cif Prestelvas to 0
increase the utilization of the telephone in the U.K.
6.

7.

Cable Television remains a service purchased by middle and upper middle
income families. Furthermore, since CATV systems are franchisedfor
specific areas in a city, its demogiaphics are known quite accurately.

4

Interest by major merchandiders in cable could stimulate the growth
of cable if operators choose toNprovide the somewhat more sophisticated
electronics required Ind intelligently market the'new uospects4

8., Comsat has announced that it will seek FCC approval to offer a Direct
Broadcast Satellite for the delivery of sUgscuiPtion television services.
They forecast offering to the public a.small 1 meter dish for about $300
in 1983.
9.

Dordick;fHerbert S.; Bradley, Helen G. and Wyde, Richard S.: Maximizing:
Diversity in Public Broadcasting Through Satellite Technblogy, A Report
prepared for KCET, Los Angeles, with funding 1)37 the CorK:tion fbr
yr
Public Broadcasting, 1977.

10. In Columbus, Ohiop a system known as Qube offers viewers limited options
for "talking back" to their television sets. Viewers can select movies,
respond to polls, second-glell football and basketball referees and play
games. There is still some Acertainty about how to use two-way interactive
'

television..

11:'In 1977 the budget oOthe Bell Telfphone Laboritorlei was slightly over'
$900 million.

o

s.
o,

2C-37

.

4

.

TELECOMMUNICATIONS POLICY IN
NEW ZEALAND
-

Donald E. Stewart
Otago University
Dunedin, New Zealand

Abstract
The necessiti'for a clearly articulated and wide):y debated telecommunications policy is only at"tiis moment becoming appreciated in New,Zealand.°
Homes and industries alike have been critically affected by telecoMunications.
Yet the process of telecommunications policy formulation, and its
social impact, has received insufficient attention from social scientists.
It has been left to engineers to comment on "the place of telecommunication
in %.. society" (1), and politicians to be guided by short-term, ad hoc expediency. The revnt establishment of a Communications Advisory Council indicates-recognition of deficiencies in policy fofmulation and planning.
Introduction

'

New Zealand's present status'as one.of the more developed countries in
the Pacific is reflected in the state of her telecommunication development.
Comparison of the current penetration of telecommunication services available
in N.Z. with other developed countries, reveals that N.Z.- has so far been
By March 1976 about
able to kee9rabreast of telecommunication developments.
the total workforce were employed in the
three per cent. (30,000 people)
manufacture. or servicing of teleco
nication`equipment, or were involved in
the provision of telecommunication
rvices.
At the same time, capital assets (including land, buildings and
uipmenf) of organisations providing
telbmmunication equipment and servi s were in excess,of NZ $700M. The majority of telecommunication equipment currently in use has been imported
(probably less than 0 percent. is locally manufactured). Recognition of
the economic and social significance of telecommunications at governmental
level is reflected in the establishment.of the Communications.Commission by
the Government in June 1976, "to survey the evolution, present use and existing forward planning of telecommunications as affecting New Zealand." (2):
Following, the Report of this Commission in-1977, the Government decided to
establish a CommunicaCions Advisory Council as the advisory body to whom it
could look to formulate, coordinate, review and-recommend longer. term national telecommunications policy. Membership of this Council is to be drawn
from Government and private sectors, from the tv.tiaiy-educatioft'seFtor, and
the New Zealand Planning Council.

c

.
1

Host of the equipment, and particularly major items, used in New Zea-,
land are the result of developments overseas - frequently supplied direct by
Within the critical economic constrpints of a.counoverseas manufacturers.
try with just over 3 million people, a balance has had to be struck between
economic and social demands for improved telecommunicaO.ons,and the ability
to pa/ for them and profit from-them.
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'National Policy Coordination

.

.

The principal Government agencies which have been responsible for the,
provision, operation and maintenancief publicitelecommumication services in
N'ew Zealand have been the Post Office and Broadcasting, respaNkle to the
Postmaster-General and Minister of Broadca tine, respectively.
The uniformity of the national teleco unicasions system is accounted
For example,. Western Electric's
for
this longstanding monopoly system.
r
entative was not permitted to start a telephone company in L878, but
ins ead dealt with and through the Director ofTelegraphsk The collaboration between Governmenk and overseas companies at this point indicates the
pattern of future policy-collaboration for the mutual benefit'of both New
Zealand and the everias company: More recently came the establishment of
the Austral Standard Cable factory, asubsidiary of I.T.& T., and the supply
arrangement entered into whereby the New Zealand Post Office oversees prod-,
uction costs, in return for a guarantee that 96 percent. of its underground
Typically., New Zealand relies on
cable,orders will be placed with the firm.
competitive world tendering for-a centrally unified system.

14

.

.-

e
A. The Post Office
The Post Office Act, 1959, gives the Post Office sole responsibility
for regulation (except broadcasting) an provision of public telecomMunication services, such as the establishment and operation of inland and intern te
tonal telephone and telegraph services, and, through a licensing system,
fright to decline to allow private apparatus to be connected to the Pos
fice operated telephone netwbrk. Such licences have been strictly regulated.
It also has the particularly sensitive responsibility for contra of tijb radio- frequency spectrum. Requests to op
up new radio stations are made to
the Post Office, which, in its role as a guardian of the scarce spectrum space resour
, and its scale of priorit'es regarding national and international card nation, has frequently declined requests, and 'thus earned a rep.
utation for inflexibility.
.....

11. Bioadcasan$
Broadcasting his, since 1936, been a Government department, and,.although its internal structure has been changed with whirlwind rapidity over
the last six years as television became a giant political football, the Broadcasting Corporation remains responsible for public broadcasting services. It
has the right to establish its own transmission .inks, separate from the Post
Office, and it.has establishes its own microwave links for television networking purposes. The present organisational structure is designed to restore.
direct Ministerial responsibility, to improve administrative efficiency and
financial viability. The COrporation, of nine members, has"the broad responsibility "to develop, extend, and improve" public broadcasting' services, havA
ing "regard for the general broadcasting policy of the Government" (3).
three member Tribunal has"the power to consider' applications and grant warrents for additittal radio stations, public or privately,ox.meci Aside from a
the Corporation)- must obsort -wave or relai station, a person,'
'in a waTveInt or authorisation from The Tribunal tefore he may be grantede.
by the Post Office.

ft

t

,

.

A post -war trend which has become increasingly apparent, is the developm.
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merit of private systems in the radio sphere. Mobile radio services .have developed in Gov inment organisations such as Police, FOrekstry, Defence and Electricity Supply, which has caused the Post Office to complain of increasing
fragmentation in the area-of coordination. Indeed, the major conclusion%0
the 1977 Communicwons C. ission Report - Which tooli, into account the revolutionary potential of'phe emerging information sector - was that there was "a
need in New Zealand for more effective coordination in theoverall developArent of telecommunications'," The following comments will be concerned with
public telephony, telegraph, telex, and Facsidile, data transmission, and international te;pcommaniCasions.

Pa

1. Public Telephony
.

.

Since the mid-1960'eLNew Zealand has been among the top five nations in
Installations have grown from 1.3M
.terms of density of telephony connections.
(1972) to 1.67M (1977), with a steadily rising number of applicants aWaiting
installations, from 13,382 (1972) to 29,571 (1977)'. Developments in technology have tended to reflect those of the developed world, such as the &crease
it automatic exchanges - over 93 percent. of telephone subscribers ire now on
automatic exchanges. High capacity microwave and coaxial cable, broadband bearer systems were introduced in the late 1950's. As many as 120 telephone circuits may now be carried on two cable pairs, and Post Office engineers are
currently investigating the use of optical fibre to replace wire.
STD was introduced ih 1976, and by the end of 1977 over 350,000 subscribers in northern
cities had been provided with this facility.

r

This latter facility was made possiblesby an international' Post Office
or oration c4.411aborative agreement whereby a five-year supply agreement was
en ered into Ath Nippon Electric Co. Ltd. of Japan for the supply of cro§s
bar automatic telephone switching equipment. The rating system follows the
U.S. pattern of.local free calling, rather than the U.K. metering of local
'calls. A rental charge covers unlimited calling within the local exchange
system.
(/

.

As a policy issue, public telephony as i whole receives ittle orno
public comment. Decisions are taken, with regard to technological changes,
based on advice and information from an indigenous group of experts.
Bearing
in mind the continuing availability of maintenance, spares, this advice is
temOred with such independence and innovation as is possible in. the international mazket place. Decisiods regarding improvements folloti, as may be ex7
STD,
petted, the demographic and political power contours of the country.
for example, was introduced first in the northern cities and more tardily in
the south. 'The majority of two or more party lines (9 percent. of total sub-,scribers in ,1976) are in rural areas, as are the uafority of the 107 (1976)
manual exchanges. Howe., improvements in the service for rural subArib- ".
ers have been a,recognised long-term policy.
Occasionally policy issues, such as the introduction of local call metering, are raised, and a small flurry of debate occurs, but otherwise there
is little public discussion. A consistently high demand foi' residential connections has been attributed td the relatively low cost of the service, wider
area free calling, the isolation of a fair proportion of the community, immigration levels, and dwelling increases.
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2. Telegraph, Telex, and Facsimile
For its.eirst half century of existence tetegraph provided the country's
basic internal communication service' More recently.tbe deeline'in usage has
been rapid, With 4.9 million telegrams'lodged in the year ending 31st March
1974,,compared with 3.6 million iu the year to 31st March 1977. The number of
teleprinter offices, which form the public telegraph network, have also declin-'
ed from 120 in 1976 to 118 in 1978. These offices interwork through gehtex
(automatimicircuit,switching), augmented by point-to-point circuits between some

0

majdr-ciens.

Ns
..

Fullcautomated inland and international telex was introduced in 1964,
with a substantial immediate and continuing demand for service. ,From a total
of, 647 subicribers at the year ending 31st March L967, there wgte 2,713 subscribers (an increase of 269 over the*Prev.ious.year), at 31st March 1977. The.
charging system apprises a basic rental system for each installation, with a
single fee per 'unittime usage irrespective of internal destination.
The rents
have increased steeply, from ail $650 per annum(standard machine) and Ni $900 per
"annum (teleprinter plUs tape reperforator And transmitter) in 1925-6, to NZ
$1350 p.a. and NZ $1800 Ina. respectively in 1977-8. Public access to telex faciAitiet is possible at public telex boolhs_in six of the major towns and cities.
Operator-assisted public telex facilities are available at 18 other cen-

.

t

tres.

.

Development of facsimile hai been slow.until comparatively recently,
when improved phototelegraphic equipment has been imported:, The Post Office
introduced public Aternational and limited inlarid phototelegraph services over
30 years ago. More recently, piivate facsimile apparatus has been type approved by the Post Office over the public telephone network.
.
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3. Data Transmission
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It was in the area hfdata transmission t
the 1976 Communications Commission felt itself most hindered bq lack of informatipn, since thersha4 been
"no compreheqive survey'of computer usage and applicgtions in New Maland (q.
In general, however, the 4Ovethment.iectoi estimates that it accounts for about 75 percent. of chg existing usage. Almost'all major hardware is currentJY:imported, and tigAas for the impotticost160 data'processing machines,and
accessories cleair indicate recent trengs;in.1971 almost NZ $2.95 million; in
1976 NZ$30.26 mi ion.
-

4
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,
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The introduCtion of remote teletype terminals in '1968 provided the first
kequitement for data transmission over thcountry's coilmunications.network,
.

mf

ei

nid
acid the following year the Guartment copbing services were reorgase
a Centralised Government. Computer Bureau including. ell Departments.
/ -

into

..

r
The use and requirements of data transmission telecommunications facil-

A

I

'

ities has also' grown rapidly, with,the iccrease in number and use of-remote tetminals. Because of t
wide geogiaphiehl.:dtstributioh of 9overnment Depart msnts, and"the pentr ised comuting reso:urcei of the Government,the State SerT,
vices Commissiqm:(C mputer
vices Division) foreca40 that: "the provisfom...pf
computegrnitworkt will'be on
f. the main ar,eas of development over the next
five years." This developm
reflects the world-Wide move...to distributed corn- .
O.
--7----)
,°
.
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puter processing' facilities.
4
The ;elecommunications services developed for transmission of data have
been ptpvided 1ey the Post Office, which leases circuits for data transmission.
It:leases data. modems (200 and 600/1200 bauds) for use on leased lines, and
provides a datel service for the exchange of data ausin switched telephone networks, both local and toll. The datel service is restrictedto speeds of 200,
0.
600 or 1200.bauds.

The charges for data modems are rapkidly 3creasing, costing (depending
on speed and type) between NZ $100 and NZ$175 at 31st March 1977', and between
NZ $186 and NZ$360 per annum at 31t March 1678.
For datel service, a tele,phone must be leased especially for ehe purpose, and the use ora.Post Office
modem is mandatory. Rental for this is as for a business telephone connection,
and similarly has greatly increased in cost, from ( depending on class of tele
phone exchange) NZ$85.75 to NZ$134.75 per annum at' 31st March 1976, to NZ
..$20820 to NZ $326.40 per annum at 31st March 1978. 'On top of this is the rental for tfulemodem (5).

,

-

-

It has been'commen ted that in the early days firms found themselves persuaded into'buying systems to solve problems they did not have, and there were
'i.number of 'burnt fingers'.
However it is apparent from submissions to the
Communications Commission that both Government and industry fully appreciake
the hnpact and special importance of data processingand transmission. The
Post Office notes that "a probable need will develop in the future for a digit-.
al package switching, common user systems and end to end digital links..." (6).

'4: International Telecommunications

-

.

.

.

New Zealand has international telecommunication links via sable, satellite.and radiO to almost all countries of the world.
She has been linked by
telegraphic cable to Australia folOover 100 years, but with increasing demands,
further'major developments have included COMPAC telephpne cable (1962/3), SEA. COM (1967), the Post Office Warkworth Sat llite earth /station (1971), and the
TASMAN,has a total capacAustralia-New Zealand TASMAN submarine ca 1le (1975).
of 640 circuits; COMPAC, with about thpe remaining years of .its recognised
4 -20 years of economic life, has a capacity"of 80 telephone channels. The Wark-'
worth Sateilfte4earth station operates via the Pacific INTELSAT IVA satellite,
which has become increasingly important for simultaneous:television transmission of civergelvevents. New, Zealand is represented on the Board Of-Governors
, of INTELSAT'Ohrough'membership 14 the Asia Pacific Group (App). 'Originally
,-fotmed in 1967, with eight memberat since 1973 this group has consisted of fiVe
0Commonwealth countfies (N.Z., India, Singapore, Sri Lanka and Malaysia).
.
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'All'inooming and outgoing 1.41ternational.telephone calf are transMittedvia an'internaxiOpal Gateway telephone exchange in Auc land. At this exchange
j.nteritatiohal operators dial direct 46 subscribers i othey countries, and o.'verseas operators (in some cases subsribers) di'ai direct l'o.subscribers on aut'
omatic telephone exchanges in New Zealand:
%

.

..

.

.
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.

,

,

News Zealand has an important role to play in the Pacific, with regard to
internaionaf radio services. High powered transmitting and receiving statAons.
a
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provide,telegraph and telephone services to places in the Pacific not served
by cable or satellite. 'Such diyect radio services operate. to Apia, Rarotonga
(and other islands in the Cook group, by Rarotonga Radio through feeder stetiOns), Niue, Nukualofa, Ross Dependency and the Chatham Islands. Internation-'
al telecommunication aid to.developing countries'in the region, through advisory and training services, and general upgrading of telecommunications service§, is an, important a4eet of policy, and New Zealana participates in the i'av
of the South Pacific Bureau for Economic Cooperation (SPEC), and the Economic
and Social Commission for Asia and the Pacific .(ESCAP).
International considerations are of critical importance in p olicy planning and implementation, and the overall development of telecommunications'in
New Zealand:,The Post Office acts as administrative member, cooperating with
other interested organisations, with the I.T.U.; INTELSAT, INMARSAT (Intergovernmental Maritime Consultative Organisation), the Commonwealth Teiecommuni8tion Orgadisation, COMPAC, SEACOM, and TASMAN. The degree of 'independence
in planningdecisions.is circumscribed by the need to conform to internationally agreed arrangements.
In addition, as the Communications'Commission noted,
'standards are set for transmission performance and compatible signalling systemsto enable traffic'to be satisfactorily in erconnected.via the.international network" (7).

5. Broadcasting (sound and television)

Broadcasting serv4ces in New Zealand are provided by,the Broadcasting
Corporation of New Zealand (BCNZ), created by. the 1976 Broadcasting Aci44and
by private (radio) station operators. Five previousforms of control date back
to the introduction of the first "wireless" stations. BCNZ is responsible for
- three operating Services, Radio New Zealand (RNZ), Television Servict-One (TV1)
and Tdlevision Service Two (TV2). .There are nineprivete (sound) broadcasting
stations, providing a community -type servSce.,
,

!

RNZ operates 21 stations on a daily 24-hour service throughout the:country, feeding 54 Mt transmitters, and two HF transmitters of the, External Services !division:
The theee major networks, National, Concert and Community, are
distributed by.a chain of programme circuits leased from the Post Office. MF
transmission is over 61 of the 108 channels available in thei4F band between 525 and 1605 kHz., with 28 stations of 5kW or more, and 33 stations of
less than 5kW. The Communications Commission. Report points out 40et,"New Zealand is one of the few countries in the world whete so mueh MF. coverage is achieved and hende its use will.cohtinue to be of great importance to New Zealand broadcasting in the future" (8).. The HF service operates.to Australia and
the Pacific Islands, transmitting the nationaL,programme in the international
HF bands of
9, 11; 15 and 17- MHz., using two 7:5 kW transmitters_operating in"to aseiection of 11 aerial arrays as required. This service, besides carrying
news, currenraffatts, talks and comment, .carries home.service ews and magazine
yrogrammes in Maorip,Tongan,qamoan:Niuean and Cook Island
ri."Te.,Reo0Aotearoa"
_opened in October 1978 as tke Maori pnd Pacific Island Broadcasting Unit of RNZ,
to provide-Wmore focussed service for the importint Polynesian minority groups.
The longstanding local.broadcasting system is considered a very important part
Ofthe national system, and decittralited administration is designed io facil/
;state responsiveness to local commysities.
.

.
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'Television utilises-the 625-line system, with colour transmission uting
By March 1977 the number of television licences was 815,798
(302,212 colour), and over IS percent. of hams were equipped with television

. the PAL system.

.

sets.

;\

."

It is in the frequent reorganisation of the television. services that
most public debate has occurred. Following the BBC model, the system is based
on public service broadcasting, yet,in the Labour Government's 1975 broadcast ing plan it was designed to be "competitive yet complementary". Labour diliberately brbke up the NZ Broadcasting Corporation, a single corporation Whose
twelve years alongside a National government had, they felt, emasculated it,
and replaced it with the Broadcasting Council of New Zealand, consisting of
three separate and independent regionally-based public corpoiations.. With-the,
change of. government in 1975, another Broadcasting Act set upthe presentPBCNZ
structure, as a publiccorporation responsible to Parliament thrbugh the Minister of Broadcasting. TV1 operates principally from Wellington and Dunedin, and
TV2 from Auckland and Christchurch. e

More recently, however, fut:therchanges have occurred, and radibal thanges, includingthe suggestion-that TV2 should be abolished, have been mooted
(9).
Under the latest system, compdtiton for ratings and revenue r a fight
which has absorbed TV1 and TV2 since their inception - disappeafs. TV1 and TV2
will no longer be mirror images of each Other in structure and intent) and inctead a single television enterprise will serve the two TV channels. This will
be known as Television New Zealand, having as its stated basi ,"the highest degree of complementarity ". Production, consisting of fhe sports section, light
enterta1gment, news and current affairs, mill form one arm of this enterprise;
adminisdation,'including scheSuling, overseas programme purchase, and advertising, will form the, other.
The Chairman of BCNZ considers that this retreat
from 'competition - instituted, paradoxically, by a LaboUr goliernment and eliminated by the more conservative National government - indicates the resurgence
of the BBC ideal of public service broadcasting.
Underlying this restruc ding and much pf the concurrent debate is the'
question pf finande. Maniconsideephat the political decision that New Zealand
should have two televii/on channels was too ambitious irft.the light of the counry's resources, and the quality of programmes available (10). Traditionally,
advertising is accepted.as a legitimate source of revenue for broadcasting, and
in the early.NZBC days adyertising, and Aicence fees provided about tcpial parts
.01 broadcasting's operating costs. .1112Fever by 1977.48 advertising revenue provided over twArchirds of brdadcasting'i-revenue. In Apri11979 an appeal for a
,

risin the cost of licence fees of $10 p.a. was-judged politically unacceptrilable and turned down b the Government, and instead new cuts were encouraged,
with the Prime Midister emphasising the need for cost- consciousness and'close
scrutiny of expenditure (11). Cost-saving is copilderea to be:a major component in the latest organisational change - the aurth in at many years.

.

lehaslien maintained that the present syitem consolidates executive
powersjn the politically- appointed chairman of BCNZ, with the Chief executive
becoming both policy-maker and administrator. It is feared that the degree of
1ubltc accountability in public broadciating is such that'it exposes broadcast44s to "the whims and- fanciesefrof their political masters" (12). The tension
40"
0

,
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between independence and aiblic accountability remains an important probleR.
01.

Comment

w
*Clearly, over the years organitationa inV614id in telecommunications in
New. Zealand have -been deeply involved'in policy formulation and planning, However it is only with the revolutionary potential of new forms of communications
and new techniques Such asdatli communication,teleproCtssing,'Ond facsimile,
that public, recognition of the needflror continuing examination has become spparent.
This recognition has beenrindtittititonalised through the setting up of the
CommUnications Commission, and subAquently the Communications Advisory Council.

.

.

..

,

.

In many vital regards New Zealand's telecommunication policy is circumscr" ed by developments overseas. For example, once decisions have belp made
fo equipment supply, even though the policy is one of competitive tendering o l
the world market', thowdemands of system and equipment compatibility, and international agreements, limit the choices available. Because of costs, and the
limited resources available from a co6ntry.with a populatiodof only 3.1 million
(1976), a stringent order of priorities ieneeded, and many features fqpilcar tq
consumers in other developed countried (such as ISO; FM broddcastingVtATV, CTV,
and ETV), are either locking or are introduced some years'aftOr,initial development overseas. The.problom of a lengthy lead time inherent in td1ecommunica'!At any stage% the ability
tion planning is well recognised by°the .Post Of
to provide service is often influenced by the restraints or decisions ip.previous years as well as in the current year, and it is not always possiblito
change direction, reverse a trend, or r'ecpver from_an unsatisfactory situation,
.except over a period of ripe...." (13):
.-

..

,

.

While the Communisations Commission noted that "all eiidencepoints to
New Zealand having developed into a high telecommunication usage country with
relatively high staedards.of servile in,comparison withther countries" (14),
it is also quite clear.that there are insufficient resources to match the growth
in demands - both for existing services,and for now developments in telecom- t
munications.
ImpiemAtdtion of policies, and -the prior planning of such policies, is this a profoundly political question. While existing telecomunicatidn systems may have developed through the political pressure o
avy public demand, the rapid*ty of prpgress in communications over the 1 .t deoade'has meant
that policy decisions regarding technicarmatiegg have had t be well ip advance
of the public at large. The development and evolution of new concepts of communication have'had to beestabliphid ahead, -rather than evolving through public
demand based on historical valuTs.
.
.

Such considerations have tended to involve a rel4tively small group of
Broadcasting instdecision-takers, principally drawn from the Post Office
itutions; awever a wider forum for discussion of policies critically,ielevent
to national OonOmie policies his been provided by the CommunicationsarAdvisory
The more highly
'Council., which is still at` an early stage of ,it's developmeni.
visible. aspect of coimuriicat4ons policy is that rating to the internal structure of the. broadcasting system. Merl the classic conflict between creativity
andcontrol'has been fought out, as broadcasters found themselves increasingly
atticked qn their day-to-day expenditure, salaries, and duplication of, services.;,
.
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Increased revenue through further advertising has been mooted, thouglavith commercials at present averiiging 9 minetesper'viewing hour,'the,two days (Sunday
and Monday) at preseiit flite Of commercials will probably be used for advertisi. Much of 411e/ debate has been set against a backgropnd in .which it .is acknowledged
that New ZealandAimer-eitendeettself in providing a second TV dhan
vnel.
Both political parties were keen to see it established, and having invest'ed capital in TV2
is unlikely to be discontinued. 'However ii.ohas.indicated
most clearly the problems for small nations in telecommunica4wtlanning, and
tht difficulty ofweighing political considerations of public demand against
financial and sconomicrestrictiqns. At may levels New Zealand's experience
in telecommunications'policy and planning, and:ihe adaptation of systems to
smaller and less.righ nationa[can beof considerable benefi to less developed
countries in the Pacific
,
.

,

A
1

FOOTNOTES & REFERENCES°

/

.

.

.

.

f
%Ll Telecommunications ilk New Zsaland..Report.oT the Communications.
Coilmission: Govertatent Printer, Wellington, N.Z., April, 1977.

..

p.4.

.

4

(2) Ibid., p.3.

-

.

.

.

A

..

.

.

.

,

(3) New Zealand Official Yearbook. Apartment of Statistics.
83rd
Annpal Edition: .Government Printer, Wellington, N.20, 1978.
p.346.

,.

.

'.,

--,

.

(4) Telecommunications in New Zealand, p.19,

%

(5) New Zealand Official Yearbook, 1976, 1977,

'

78..

(6) Telecommunications in New Zealand, p.82.
..

"(7) Ibid. , p.148%

'

(8) Ibidt, p;93.
114

'(9),Otago Daily Times, 14 firc) 1979.

(10,Chliftchurchlsrless, 19 4.0h29.79.
(11) N.Z. Truth, 10 Ape41-1175.1,
.

.

(12) National Business Review, 1.1 April 1979.
.

.

.

4

(13) NZPO submission to Telecommunications in New Zealand, p.159.
.

.04) Telecommunications in Now Zealand, p14.6-..N

3,

2C-46

..

410

f
,

1

11

Il

at

PSINtT:., A Private Packetiwitched Corporate Data Network
Concept to Operation

-

from.

S.
Cotton, Business/Residence Sector Plann ing Tanager
.
GTE Telephpne Operations - Western Region
Los Gatos, California
.

ABSTRACT.

.4

,v,
The realization of. an integrated private corporate data network
i s
dong in several
important steps, each., of whick requires
careful planning And coordination:
.

.

Data Communications requirements definition,
g? 2.
Preliminary network design,
3,/-Finanoial analysis,
4.'
Detailed network design,
5,
Implementation planning,
6. ,Application qual ificatio ,
,
Application conversion,
'7.
nd

At

1..

tr,

'

,8

This

.

operation.

Ful 1 y-lOaded
.

paper 'presents

4
,

,..

Os

'

.

.

.....

.1'.."

experience of the author a.'s program
manager for implementation ald, planning of PSINET, the General
Telephone of
Northwest ,paieket-swieched data' netwcirk..
the

.

.

.
*

1.*', I ntrod'udei on
.

.

...

'''`

,

.

Early ins 1977 th
Network Planning departm t of GTNW began
to observe the.,fast growtli in internaJrdata communications

This growth was uhibited% in the heay.y utlizWon
of dedicated poinf-to-poilW urivate line'" circuits"- for
several largi applications.
Foreseirig applicatioAs slated
n-etworks.

for"rmplement'att6n within a three year time period .following.
that point in time, It became eyident that the "ability .to.
In
manage the .growth with quality oe loi.ce was 6 u est i gm a 0.6 .
addition, _growth ;in demand for t
same services by customers,
of GTNW was of a like magnitpde
internal data ,comThus,

ft

,

municaXions re'quirements dire ly competed with customer
reqtirementsAlurther stressochg the network's ability to keep

.

4

Pace:." .., "..

J,

By elate. 1978 At became :clear tWat ark integrated' nektwoe)( to
hahAle all internal
data communications...for. GTNW Os
re-,
quired:
a
Aroad.
Such a hetNork would be yeqUjred to hanckle
set

Both

of applications, some with large terminal' popularfbns.
synch-ronous'

asynchronoui, data

and

term4lal

equipment

(DIE) would ha'e a be-served, over a broad range of speeds.
Multiple hosts_ were being acce4W4, with various terminal

,

40..

SP

..
,

.)

.

;A

21)-

.

:

,,,.

16;.

,
:::
4

.

fel,' .

,

1,..

;,.,,e-

.

376

4,4!

.

aw

-

.

10,3,6

ts

*

-

itypes, speeds, codes, protocols', aryl switching requirements:
con At the
same time, GTE corporate data. processing was

I

of data procelfing centers, tho-.
Probably.'of
,fiulk host-to-host data transfer.
'.%-greatest sighifcance amongthe.foreseeg future appIcations
is a gene& family of network
support systems, the most
A4pminent being the electronic collection.of toll and local
c*iving a yegional lietworl,k

mdlsured service'data, a data volume is large as all the rest
combined.

.

/

All of thes
requi pements, as well as foreseen future! red a task force representing the' Western Region
quirements,
of. GTE
telep ,one operations to the conclusion that'a packetswitched data network would best fulfill the requirements.

'

- " This

.
,

.

paper outlines

...

the

Intelligent

'Pac,ket-Switched

specific evolution
NetwoOk
(PSINet)

of

from

GTNW
the
general

TeipireWents definition'throu6h th present state, equipment,.
perational conversion are
The plans for full
installation.
approach to private data.'
also outlined to show one company'
tworkI .

.

.

.

.2..

,

.

Pre - Implementation Conl9iguration
,

P

c

.

-T

,

- Ast.the first step iAr' evolying."to an .integrated netwprk, the
existing ,and ?oon-to-be-implemented networks haCto be iden-'
tified.'
Since each
applicatisoz was implemented with a
'distinct network, the task .of developing an inventory for,
,-....these networks reduced *itself toldescribing each application
Figures- 2-1 thru 2 -9 show .these
and .its configuration-.
on these
nktwoliks.
Additionally, data concerning
ndNixorks, types of terminals, line speeds ,'"and protocols was
was the result of the survey to collect'
table
compiled.
thkse datt.
.

.\

,

''-

traffic

,

(

.

.

,

,

3

.

,
.

,

,

ms

.

As "can 'be ,-seem 4ram the figures, 6TNW'serveS customsrs,over a

l'

.

rive, state .area, Wtssing through. th'e' operating territories
of other carriers. .Much of this area ips sparsely portuld'ted,
with weather 'Oat can seri'ously. 4hamPer actess.to remote
All, bf these consi
rations' had to .be added-to the
sosites.
requireoientssfor,40 integrai 0' network.

x

.

.

.

'

.

.

1

"

.

PSINET Con,figuration

3.

.

4
-

,

.

.

..

,

.

-:

3,

,

.

After analys,4 of the requirements identiiied from. existing
and foreseen:'applications, it became clear that a. GINO-owned
'packet. switching.network would best provide the 'level of
service and features, necessary to meet the f.uture data
coirimilnicatioris

environment.

response to

Corporate

rethe
switch/concentration via's selected as
ft,

quireMents, of compatjbMty and maximum applicability,
,

Telenet

TP14Q00 packet

.A

.

D.

If, 4

.

/.1

it

0

s

st
4,
..

.

shows the.
nodal processor-in the network.
Figure"' 3 .L1
placement of nodes determined to.best serve the distribution
Iof
Vaffic,and terminals. The toltion of hosts is concentrated in Everest, Washington and teaverton, Oregon with
little host-to-host traffic occurring.
Thus, the "backbone"
on the nodes tend
rsl
This;
4 tree/Star topology.
how.ven, does not 'preclude
generalized conneitivity,
sin e the TP4000 provides switChing betwee
ports of
between. any
A-key
ingredient'
in
selection
of
the
equipment
the' network.
the

.

tjd

the ability to supply a Networl Control .function.eleha does this, and the Network Control Center, (NCC) is

.was

collocated

Washington

in -Everett,

with

'the

corporate. data

test Zeter.
-Major Implementation Cvents

4.

the strategic issues had been identi led and an acceptsupplier 41 a solution chosen, it
emained 'to place
these facts in the framework of a fundame tal plan.
Such a
plan was presented t
the executive commititee of GTNW which
steers
all data proc sing ectivitykin the company. To. complement the requireme is definition and disdiption of the
Once
able

A

"proposed

nod
locatfons, an exhaustive financial
capital and anneal cost figures was i perThe "before" figures were developed by deriviaW the
cost per private line circuit. to install and maintain from
the: a4giregate cost of all equipment involved.
Additionally;
further le-uels of conteration in the`' access to a node would
allow reduction in modems used. Al
of these related figures'
were projected over aw 10-year-lif 'and the present worth of
-annual,
crww2s brought back. .The
-and capital
1 cost savings in the $5
final
results indicated ca

.

analysis
formed.

network
of

011ion range

.

and` annual

cr

avings im the $10 million

culat4A 'at present worth.
%The capital costs' savingS for 9
,alone could be as much as
$2 million with .annual charge savings aS muCh as $6 mil ion-.
Given the v
ility of the technical -solutibn an
the
favorable f anci I picture, approval to implement PSINET was
given in 1st gear er 1979..

range over

a

10 year period,

4.

ti

4

Fcrl 1 owi ng several months' of training and refinement of
IrAyirements .end} switch 'configOations, responsibility; for
,- implementaXion'of the lietwork Was given tote team composed Of
reftesentatives of the key organizations in GTNW concePned
wit4,the. dali network, with .the' author as program ,manager.
The first order of,
of, eusiness was to establigh a direct liaison
with the mal.or'ven461%, by this time kilOwn as GTE Telenet, ill°.
tile .form of a program mknager.
Thias.allowed the team to forM
;

a concrete configuration of TP4000 orders wRiCh could then be
planned on fol.. conversion o applications.

"c

Q78

.

4

"P!

..

'._ The next major deci sion to'be made was the selection of the
initial sites and applications to be 'placed on the. network.
Since Athe most critical
and technically demanding appliCations are implemented witillsynchronous terminals and pr'oto-

cols,"a set of aspichronors applicat4ons,were chosen. the
"first wave" to be converted.'
The
"second wave" will
qualify th
criti
synchronous applications performance.
In order to
fy
bjor steks'to be taken in achieving
these strategic.goals, a
trategic plan for the implementation was outlined.
This i
hown in Attachment 4-1.
t

Haying

identifieq the applications which Will enter the network first,,a qualification test plan for eadh application
_was formulated. These plans contain the.locition of the tersowminal, the exact transactions' to be performed, sand
the ex-,,,
petted results.
As each application .passes these tests,
conversion of that application to fully-loaded operation can

4

commence. This cycle is performed' in parallel, thus allowing
several applications to be qualifiedat close intervals-., The
Onversien ,planning has probably tike most, demandin requipft-...
ments for
ments of
coordination, since so many
the company are involved, and thus will proceed ver an extended period..
A conversion .to fully-loaded o eration is
also constrained by limited resources to move modems, to
ke-wire private-line faciliti "and "to tran,uters.
i
..

5.

a--

Summary

.
.

.

.

The.key elements -in a succes fill

data network'are:e

'

implementation of a private

,

,..-

°

.

8'

Careftl And thorough definition of data
communications requirements,
bob Early identification of,a program manager,. with
responsibilities derived _from capmitment from top
management,
.
c.
Early and continual involvement of affected users,
thus ensuring cooperation and understanding by these
wham the network is to serve,
d.
Clean and Clbjectiveotest plans, .thus eliminating
indistinct objections to use of the network.
a.

.

,

,0
4

N

At

.

.

Given thesegelements
and given the -resources- and 'vendor
support to inplement ;he plan;., aorivate data network should
makes sense for many large corPorafions today.
,
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CMS

Contract Management System
Provide quotes and printed contracts for various

customer.seices and equipment
- Dial up 300 baud terminals at most sales offices
Used about one jour /day /terminal

- Host: HP3000 at General Office
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Directory Assistance System /Computerized

...

- Mechanized Directory Assistance
*0 9690bpi lines to trpffic :,FFices
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ISC- Intercompany Service Coordination
Gene tes special intercompany service orders-\
from each busing.% office

- Dial up 110 baud terminals
- Used about 20 min/day/te
- Hbst: HP3000 at Gener

nal
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LEADS
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LEADS - Line and Equipment Assignment
.. ,
and Display System

-

Mechanized line assignment to redu4 error,
decrease installation time and improve
accuracy of information during customer
contact
.
ko
Dial upArtem maintenance and batch
orocpssing facilities. Average 10 dnd
20 min/day
- Host: Division 11/34 for maintenance
GO
11/70 for batch processing
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Figure 2-5

Mpte ei a 1 Management
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Material Management:
3,,
Used to coordinate,ilndcontrol supply points
- Predominately dedicated lines.
- Host: RDP 11/70 at d4neral Otftce
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SORCES

1

,

SORCES - Service Office Record Computerized Entry
System

- Service Order Data Base and Distribution
Taol

- 4800bps Private lines with multidrop terminals
in service centers, phone marts, and
central offices

- Host: IBM 370 GTEDS

4800
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Figure 2-7
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SSOC

- Switching Services Operations Center
- Analysis of EAX maintenance Printouts
- Two 1200 baud terminals/EAX office

- Private lines
- Host: POP/11/34 Beaverton or PC in Everett

1200
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TAOS

If.

TAOS - Trouble Analysis On-line System
- Analyze the increased number of operator
trouble reports with conversion to TCPS
and MECOBS

- 1200bps dedicated and dial facilities
» Host: HP21MX Primary Center

-.......1200
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Figure 2-9

TDN
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TDN: Traffic Data Network

-

Count monitor information from central
offices, processed by divisions

- Speed 1200 Baud, all dial

-

A

Total network connect time approximately
6 hr. /day
Host: General Office
MDRS 9; Mag Tape
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Figure 3-1

PSINET

Facilities are combinations of
9600 and 4800 baud lines
between node locations.

UM RATE
76.8

erFrc-,aoe 48

P-02-P-om-Jm4L-F4).19.2

14.4

TP 4000 Backbone Node

9.6

TP 4000

Concentration Node

4.8
Tentative

2D-3.4

389

PSINET Implementation Strategy

PHASE I - Central Office Equipment - Completion Target, 11-16-79
Major Milestones:

- 4 TP 4000's (Everett, Beaverton I, Moscow, Coos Bay)
installed-and on-line to NCP
Internodal'Facilities (Backbone) installed and operating
- CNCC established
- "First Wave" training complete
- Qualification Test Plan document complete

PHASE II - Qualification Testing - Completion Target, 1-18-80
Major Milestones:

- Test locations attached to PSINET
Hosts attached to PSINET
- Applications qualified/rejected
- CNCC fully operational

- 4 TP 4000's (Beaverton II, Coeur d'Alene, Kennewick, Wenatchee)
installed and on-line to NCP
- Internodal Facilities installed and operating

PHASE III - Operational Conversion - Completion Target, End - 2Q80
Major Milestones:
- Access Network installed
- "Business-as-usual" Administration in effect
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DATA COMMUNICATIONS STANDARDS
AND
IBM'S SYSTEMS NETWORK ARCHITECTURE
James E. Merkel and Wayne D. Brodd
IBM Corporation
Raleigh, North Carolina
Abstract

Communications standards are playing an increasing role in the
world of data communications - a world which is experiencing a
proliferation of new public data networks. Using the International Organization for Standardization (ISO)* provisional
architectural model as a touchstone, this paper explains the
various communications standards activities currently being
proposed or implemented and their interrelationships.
While it
is IBM's practice, generally, to support communications
standards, its decision:- regarding the implementation of individual standards are based upon technical and business considerations. This paper will provide insight into the various
communications standards being supported by the IBM Corporation.
Included also is a correlation of these various standards with
IBM's Systems Network Architecture.
OPEN SYSTEMS INTERCONNECTION
With the aim of giving users a wide range of choice of
various elements of a communications served data processing
system, the International Organization for Standardization (ISO)
has begun development of network system standards entitled
"Open Systems Interconnection". Figure 1 is a graphical
representation of 'the ISO provisional model. ISO's goal is to
develop a standardized architecture for distributed systems, up
to and including the application level.
It is impo-tant to
notes however, that the current ISO thrust is not to develop
architectural interfaces between the various control levels of
a single system (1-2, 2-3, etc.) but instead the architecture,
when developed, will direct itself to what are called "peer-topeer" protocols. For example, level 3 network control protocol
to level 3 network control protocol of a remotely located
system.

*The International Organization for Standardization is composed
of standards groups from over 20 countries which together
develop standards to facilitate international exchange of goods
and services.
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FIGURE 1 - IS( PROVISIONAL ARCHITECTURAL MODEL
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IBM's architecture is called Systems Network Architecture
Originally announced in 1974, SNA is IBM's blueprint
for current and future communications products and systems.
(SNA) (1).

As shown by Figure 2, the provisional model differs only
For example, under SNA, control levels 3 and
slightly from SNA.
4 are called Path Control and include both the network control
and the end-to-end control which are identified as separate
levels of the ISO model. Additionally, under SNA, contra level
7 "end-user" is in fact the customer and is defined to allow the
user complete freedom in whichever application he may choose.
At this particular point in time, ISO activities project
inclusion of the application level and presume complete system
standardization.
ISO Provisional
Model

7

Sy.stems Network

Architecture (SNA)

IApplication

7

End User
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Session Control

4

Transport End-to-Elm Control

3

Network Control

2

Link Control

5

Transmission &
Data Flow Control

3,4

Path Control

2

Link Control

1

Phys

X.25
1

Physical Control

:al Control

.

FIGURE 2

CONTROL LEVELS OF THE ISO PROVISIONAL MODEL
AND THEIR SNA COUNTERPARTS
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PHYSICAL CONTROL

Level 1 is the physical control level and it is identical in
SNA and in the ISO model. This level includes the ccmmonplace
EIA RS232 type, the conventional CCITT* V24, and the newly introduced CCITT X.21 interface (2) for circuit switched and leased
circuit services.
IBM supports both the traditional, as well as
the new X.21 interface. In addition, it supnorts a variety of
nonstandard communications interfaces such as:
channel service
unit (CSU) for use on DATAPHONE** Digital Service (DDS), data
access arrangements for interconnection with the U.S. switched
telephone network, and a variety of special interfaces in both
the serial and parallel transmission modes of operation.
Because it uses commands and coded character sets to represent
individual functions, whereas the traditional interfaces use individual electrical leads for each interface function, X.21 has
been referred to as a "simple" interface.
In addition to a reduction in interface leads, X.21 offers enhanced functions and control by means of its use of coded characters.
In line with this'
streamlining, there is encouraging standardization activity on a
"mini-interface". This would have physical and control characteristics similar to X.21, and would be used on switched telephone
networks.
At this stage, this activity appears very promising.
One possible exception in the standardization of level 1 inter-.
While it
faces appears to be the recently introduced EIA RS449.
will offer improved characteristics, it employs the conventional
"individual leads per function" approach of older interfaces with
the result more complexity (either 37 or 46 pin interfaces) is
added to the design of components to support this interface. Because of this added complexity, many manufacturers and carriers
seem reluctant to implement EIA RS449 and are taking a "wait and
see" attitude.
LINK CONTROL

Level 2, link control, of the provisional model refers to
the data link control used to frame users dateland transport
information either between elements of a users/system as in SNA,
or between the users Data Terminal Equipment (DTE) and the
network node as in the case of store an4 forward communications
In many standards, user choice and flexibility is
systems.
allowed.
For example, the ISO data link control standard, High
Level Data Link Control (HDLC) (3) defines 3 basic modes of

*

**

The International Consultative Committee for Telegraph and
Telephone headquarters in Geneva, Switzerland, is part of the
International Telecommunications Union.
Registered servicemark and trademark of the American Telephone.
and Telegraph Co.
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operation (only one need be chosen) with a number of additional
optional commands and responses. This is equally true with
ANSI* data link control standard - Advanced Data Link Communications Control Procedures (ADCCP). The level 2 data link
control embodied in IBM's SNA, SDLC, is in fact a subset of HDLC
and ADCCP and conforms to those standard's Normal Response (ode
(NRM) of operation. This mode is one of the 3 basic modes
introduced above an
lost widely used in multipoint terminal
environments whereb,
: ndary stations (terminals) are polled by
a "primary" or host is
:ion.
NETWORK CONTROL

Level 3, network control, of the provisional model defines
address and transmission headers to facilitate routing of information within the network.
CCITT international standard, X.25
(5) which defines packet headers, is an example of standardization
of level 3 functions. In IBM's SNA, levels 3 and 4 are combined
so that path and flow control are included as well in the transmission headers. While there are differences in functions (SNA
contains many more), it is important to note that in X.25, level
3 protocols are defined for operation between the DTE and the
network.
In SNA, path control is a DTE to DTE function.
Referring again to Figure 2, note that CCITT recommendation
X.25 is not only control level 3. but includes the first 3 control
levels of Cle ISO model-physical, link, and network control.
While not yet developed, levels 4-6 will be end-to-end control
and device dependent functions and they are beyond the scope of
X.25.
Based on the above and again as shown by Figure 2, CCITT
X.25 standards cover the movement of information between devices
and the network and do not specify or cover characteristics of
attached devices. One should conclude therefore, that contrary
to some public opinion, adherence to the X.25 standard will not
Only by matching at
give users the "any-to-any" which they seek.
these.higher level control protocols, can one approach the ideal
of any device communicating oith any (other) device.
Although
articulated in great detail in 3NA, because these higher level
standards have not been drafted by ISO, no further discussion of
them will be included in this paper.

*

The American National Stanenrds Insti
A federation of
approximately 180 organizations whict serves as the national
coordinating institution for develop....aot of national standards
and represents the U.S.A. in cer;.in international standardization organizations.
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OTHER PACKET NETWORK CONSIDERATIONS
While X.25 defines the levels- required to move information
from a DTE to a packet network (in the packet mode) many feel
that this interface definition is "too rich" and hence too costly
for simple synchronous terminals which might wish to attach and
to operate. The ability to operate in full duplex ABM mode,
handle 4096 virtual channels and accommodate "unnatural" buffer
sizes are examples of the problems simple DTE's project.
Additionally, at this particulir time there is not complete
uniformity of network implementations of X.25 (6).
To allow for
simpler synchronous terminals, at lower or minimal cost, IBM has
propoeed a single channel interface which essentially would
require the paeketization and polling functions to be located
in the network node, thereby eliminating most of the additional
'requirements from the simple Single Channel DTE (SCDTE).
Adoption of this proposal would allow the terminal to operate in
essentially the same fashion as on physical private line circuits.
By incorporating the call-establishment procedures of X.21 in the
,SCDTE., this proposal would enable switched virtual circuits to be
`handled in a fashion similar to that of switched physical
circuits.

.

In addition to the simple single channel data terminal
equipment interface proposal defined above and under study by
CCITT, there are a number of additional interfaces and enhancements worthy of note. CCITT standard X.75 defines the access
It is
protocols between 2 different public packet networks.
IBM's view that inasmuch as SNA and other architectures define
"private packet networks of a type" that there may be advantages
tb the use of X.75 for attaching private packet networks to
public packet network facilities. Todays approach is to treat
attachment of a private network as if it were a single packet
mode DTE. Additionally, for certain start slop terminals which
do not have the basic means nor capability for conforming to
It covers interX.25, CCITT standard X.28 has been defined.
facing start-stop devices to special packet network nodes which
Moreover,
provide the packet assembly-disassembly (PAD) function.
a number'of network suppliers provide direct support to binary
synchronous communications (BSC) terminals via network node
capabilities called network interface machines.
Figure 3 shows
the variety of packet network interface° under consideration at
this time.
OTHER CONSIDERATIONS

There are a number of enhancements to X.21 currently under
discussion; the mini-interface for use on switched telephone like
networks, the ability to multi-point terminals on X.21 based
digital private line service, and the ability to "streamline" the
This
interface by providing a multiplexed X.21 link interface.
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latter capability solves physical attachment problems and is
based upon the advantages inherent in Me basic X.25 multiplexed
interface.
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FIGURE 3 - SOME OTHER PACKET NETWORK INTERFACES
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SUMMARY
As the world of communications-served data processing
systems grows in sophistication, communications standards are
becoming increasingly more important and crucial to all parties
Because of this, great care and diligence must be
involved.
taken to ensure the development of standards in the interest of
users. While recognizing communications standards are increasingly becoming more wide in scope, IBM's position, to the extent
it maks, good technical and business sense, is to support and
"converge" on these standards.
IBM today is actively supporting X.25 standardization.
X.21
and HDLG essentially are integral parts of the X.25 standard and
IBM has already announced certain subsets of those on a worldIn certain countries where those interfaces are
wide basis.
available for attachment to public packet networks, the level 3
packet interfaces of X.25 are being provided by IBM today on a
special "RP,Q" basis.

It is IBM's intention to continue to work closely with
appropriate standards bodies to develop technically excellent
communications standards which will be in the interest of its
users.
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REPORT OF THE GTE
TEST OF ISM 3270 BI-SYNCHRONOUS
POLLED TERMINALS ON THE TELENET
PACKET SWITCHING NETWORK

JUDSON E. HALL
GTE SERVICE CORPORATION
TAMPA, FLORIDA

2D-26

4 0.1

1.

FROMM DEFINED
The challenge of this tent was to verify that IBM 3270 (and/or its
equivalent) polled bi-synchronous terminals could be connected to the
Telenet network find to determine the relative performance of this
technoloiy for GTE application systems.
In at polled conventional network, an 1101 host constant1y sends "poll"

messages to check whether any of the terminals OOOveted to it via
communications ItUe8 have any data to transmit. These Terminals
cannot send (Into except in response to d poll.
overhead and serve no function In the network.

1'041 messages ore Ilse

The hardware /software technology is emerging that will satisfy the need
to put 3270 polled hi-synchronous terminals on pncke,t-switched networks.
After exnmining all known vendors in this specialized field, Cambridge
Teletommunicatiotis, Inc. (CTX) was chosen for this test hecouse their
hardware and software in the only known product thnt is avallnble to
perform this function that works.
IA"

This technology is CTX' implementation ii i"..4.25 Levet 4 protocol currently

hying defined by 150 and CCITT In their Open System Arrnitecture
development.

2.

S'131'1:

2. I.

Seelpo of need

GTE is committed to further automating business operstions in the
1980's.
Terminals nt various operntions centers will provide n
wide range of information for maintenance and adminintratlye
personnel by enabling access to several existing and pisnned
computer systems simultaneously.
(rrE internal automation plans require support of as wide rsnge of
terminal and computer equipment which use ::synchronous and !Asynchronous protocols for data transmission.
Insrend of having
separate networks for each system and for the different types

of transmission protocols,it in advantageous to hour one network
being able to handle many types of transmission protocols.
Traditional ctrenit switching performs somewhat inefficiently for
most data traffic because of the dedication of channel capacity.
The network technolegy of Telenet, X.25 pocket switching, hos
proven to be an excellent means of efficiently handling asynchronous
data. however, there is an equal need to support IDN's 3270
polled hi-synchronous protocol on private Telenet networks.
Adynntages of nitrite' switching - ouch as efficient line utilization,
distance insensitivisys and network reliability - nre provided

.10 2
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by intelligence in the network.
In order to use private networks
effectively, batch synchronous and polled bi- synchronous data is
needed in addition to asynchronous traffic. Also, adding bisynchronous traffic meets a fundamental need of automating telephone
operations - the need for one terminal to access several applications
systems on dissimilar hosts (some using asynchronous protocols,
others using bi- synchronous protocols) simultaneously.
2.2 Hardware/Software Products Used in the Tett:.

Data Modified Emulator (DMEP)

DMEP is an interface program produced and marketed by Cambridge
Telecommunications, Inc. (CTX) that is used to provide access to
X.25 packet switching networks for IBM 370 or equivalent Host
Processors and, in addition, is capable of providing support for
conventional networks.
DMEP runs in a standard /BM 370X communications controller under
BTAM or TCAM. The IBM Emulation Program (1W) operates concurrently
in the 370X as a subsystem of DMEP. No chnngen to current RP
Configurations or existing 370 Host software are required. A wide
variety of terminal types including ASCII, TTY, 2741, 3767, nod
3270 clustered terminals may be connected to DMEP thrn the packet
switching network.
Support for a conventions; network (in the sense of configuration
of IBM and other terminals supported by a standard not supplied
AI1 EP supporte4 terminals
EP) is provided by the Emulation Program.
are also supported by MEP regardless of whether they are connected
to the 370 communications controller via point-to-point or multipoint
communications lines, through the switched network or over private
linen, using ASCII or EBCDIC.
CTX 9101 - Intelligent Network Interface Processor
The 9101 is a microprocessor-based communications computer produced
and marketed by CTX that supports one 2400 bps to 50 kbpn X.25 acres:
line and up to three 2400 to 9600 bps BSC/3270 half or full duplex
input linen which can he multi-dropped. The CTX intelligent Network
interface Procennor (9101) connects n variety of nynchronous and
It allows terminaln
asynchronous terminals to X.25 Packet Networks.
such as IBM 3270 BSC clusters and asynchronous TTY's to communicate
The 9101
through X.25 networks with IBM host computer mainfrnmes.
manages all X.25 functions with no chnnges required to the host
software or the terminals software/hardwnre. The X.25 access line
can be configured with either bit-framed DDLC or BSC-framed RUC.
Asynchronous lines operate nt 110 to 9600 bps with automatic npeed
detection standard,
The IBM host access method (TCAM or BTAM) is unchanged, no It Issues
polls to hMEP which appears as u virtual cluster of 3270 terminals.
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DUR? replies appropriately but does not send the poll through the
network. The CTX 9101 sends polls to the real cluster of 3270
terminals. It transmits only data blocks in X.25 format over
Telenet to DMEP. The host and 3270's do not know that a real
leased line does not exist.
The host polls as it believes it
should.
The 3270 is, in fact, connected by a real line to a 9101.
The difference could be apparent to the 3270 field operator, since
he would either request a call for each active terminal or have
this ability incorporated in regular session start-up procedures.
Terminals in Tampa for this test
A 4800 bps circuit was !ustalled between the Atlanta Telenet node
and Tampa. This circuit was connected to a CTX 9101 device which
was located at the Flagship Bank Building in Tampa. Although the
9101 can accommodate up to three BSC lines, only two were used for
this test. On the first line, a Teletype 40/4 was connected and on
the secqnd line an IBM 3211 -2 with a 3277 CRT was attached.
VM/370 host In Boston used by CTX for testing,

To initially set up the test to vrfiy the 9101 was working properly,
both terminals in Tampa accessed a 370/138 CPU with Virtual Memory
(VM) located In Boston.
This host contained the Conversational
Monitor System (CMS) operating with the Telecommunications Access
Method (TCAM).
It was connected to a 3705 Communication Control Unit which
contained CTX's DMEP software.
The Host in Morino Del Re , a GTE Data Center
Another 4800 bps circuit was installed between the Los Angeles
Telenet node nod an IBM 3705.
The 3705 was connected to a 370/165 LI CPU host using the IBM TCAM
access method.
Application in Marina Del Rey
Customer information Control System (C1CS) In the Marina Del Rey
CPU host provided support for the loca) online application system.
The application that we were accessing wag a service order rrocessing
system used by General Telephone of California.
Configyration

A configuration of the hardware and software used in this test and
their relationship to the Telenet public network is diagramed at
the end of this report.
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3.

ORGANIZATION AND CONDUCT OF THIS TEST
3.1

Organization
The Advanced Telecommunications Planning Grou- of the GTE Service
Corporation was responsible for the conduct and success of this
test.

3.2

Conduct of the Bi-Synchronous Test
On Monday, June 18, the physical connection between the 3270 and
.40/4 terminals in Tampa and the host in Los Angeles was established. We were able to access the VM.host!in Boston to verify
the 9101 was working properly by this date.
Response times
between the 3270 via Telenet to the VM host in Boston were very
fast - consistently less than 34 seconds.
The sctunl test began Tuesday, June 19 and lasted until Monday,
Each day, the terminals established a connection with the
June 25.
During that time,
GTE application which lasted nearly two hours.
transactions were entered into both the 3270 and the 40/4 terminals
based on the screen format generated by the application. Response
times were recorded for most of the transactions entered during
the test.

Since ISO (Time Sharing Option) was available in the Marina Del Rey
IBM host that was running the.application, we decided to attempt
This was done very
to access it with our terminals in Tampa.
easily, and response times to ISO were recorded.

4.

RESULTS
4.1

Data Integrity

In the planning stages of the test, we received from General
Telephone of California the input format for the application we
would use for our test. We varied the entries as must as possible.
The length of the lines varied between S and 65 characters, with
Some of the
the number of lines varying from 3 to 15 lines.
lines were all numeric, some all alphabetic but most were alphanumeric.
The formats were sent via Telenet to the application residing in
the GTE Marina Del Roy Data Center 360/165. The application system,
in turn, produced a tape file daily of all transactions generated
by the terminals.
This file of transactions would normally go to subsequent batch
runs in the produCtion application processing cycle which is run
This tape, instead of being fed into the daily production
daily.
batch cycle, was printed and was forwarded to us in Tampa. We then
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compared the input generated on the terminals in Tnmpa to the
output we received. It matched completely, Lalicating there was
no altered data and no data lost as a result of sending it via
Telenet us compared to sending it v1a a private, dedicated network.
4.2

Response Times

Response times were taken during the test but were not conclusive
because of the light load generated during the test by just two
terminals.
We did record response times during our test and found them to he
comparable to what General Telephone of California is experiencing
with the application in a production environment today.
Overall, we were pleased with the response times experienced during
this test. However, more work is needed in this area so we can
determine response times in heavily loaded production environments.

5.

Conclusions

The test has indeed proven that it is possible to accommodate 3270 polled
bi-synchronous data transmission on the Telenet X.25 packet-switching
network.
Using the CTX 9101, only two steps (initializing the 9101 and
accessing the Telenet host) were needed before the first transaction
could be entered. Thus, the technology is emerging to add hi-synchronous
data traffic to gable and private X.25-based packet switching networks.
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CONFIGURATION OF THE HARDWARE AND SOFTWARE IN
OTE's TEST OF 3270 POLLED HI-SYNCHRONOUS TERMINALS
OVER TELENET
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"Marketing Packet Switched Networks"
By P.J. Murphy
The Computer Communications Group
TransCanada Telephone System
Ottawa, Canada.

Session:

Packet Switched Networks (II)

In Canada, The Computer Communications Group of the TransCanada Telephone
idea through
engineering and service development to actual implementation and application by major data communication users.

System have taken packet switching from a technological

Introduced by TCTS in 1977, Oatapac was Canada's first packet switched
and one of the first in the world in commercial operation.
Today, the number of customers on the system, the number of orders now
placed and three full years of experience in operating the network
convince us that packet switching is a sound, practical, economic technology and permits a range of service offerings that has wide appeal and
network

acceptance by users.

The addition of Oatapac to our existing portfolio of network services has
betIn both challenging and rewarding. Today, I welcome the opportunity to
share with you the implications of this and specifically our experience
in marketing packet switched networks.
I

do not intend to give a highly technical presentation, but rather to

address this subject from a marketing perspective.

In order to provide a background for my discussion, I would like to take
a
few moments to discuss the Canadian geography and our population
distribution since these factors have had a significant influence on our
communications development.
In addition, I would like to describe the
TransCanada Telephone System structure and the corporate organization of
Bell Canada.
Canada has a population of approximately 23 million inhabitants scattered
over 10 million square kilometers of territory.
About 80% of that
population is spread along a very narrow corridor 4500 kilometers long,
just north of the american border.
The other 20% is scattered over the

remaining vast territory of our country, but this 20% requires great
innovation and resources to serve effectively, even with basic communications.
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Addressing these communication needs is the TransCanada Telephone System
comprised of nine telephone companies and the Canadian satellite corporation Telsat. These individual companies work together under a committee
structure and each owns and operates the telecommunication facilities in
its own territory. .These facilities include approximately 1313 million
kilometers of copper wire, over 83 tslusand kilometers of high-capacity
coast-to-coast microwave and almost 100 satellite Barth stations.

Bell Canada, the largest of the 10 TCTS member companies, is also the
parent company for Northern Telecom Canada and Bell-Northern Research.
This corporate organization of research, rnufacturing and operations
has, we believe, resulted in one of the world's leading telecommunication
systems.

The TCTS Datapac network is a prime illustration of how effectively these
organizations work together.
The research and development of the switch,
called an SI-10, was lone to our speciiications by Bell-Northern Research
in Ottawa and the switch manufactured by Northern Telecom Canada.
This
union has resulted not only in success for Datapac domestically, but also
in demand for the SI-10 switch internationally.
The Deutsche BundespoFt
has recently made the decision to use the Canadian SI-10 for its large
public packet network in Germany.
Switzerland has also selected this
same switch and other carriers and private networks in other parts of the
world are actively examining its application.

There is no question that the resources of the various organi-atinns
supporting The Computer Communications Group have played an important
role in Datapac's success, but, equally as important is the fact that we
do not market packet switched networks -- at least, not in isolation. No
one network technology or network approach is totally suitable to every
data communications requirement, so we in CCG believe it is necessary to
provide a complete portfolio of network services.
This portfolio

approach enables us

to select the optimum service or combination of

services to satisfy each customers unique communication needs.
CCG's
fundamental approach to marketing networks is therefore centred on a
portfolio of services hased on private line, circuit switching and nackel
switching technologies.

Having briefly mentioned packet switching and Datapac in my opening
remarks, I will now focus on CCG's other network options -- private line
and circuit switching.

With the introduction of The Oatarouto) by CCG in 1973, Canada was the
first country in the world to put a nationwide digital data transmission
system into commercial operation. Prior to that time, private tine data
transmission was available through the use of specially conditioned
Dataroute service was developed in response to
voice band circuits.
growing customer demands for less costly data communications, for better
transmission quality, and for new service offerings which take advantage
of today's technology. This data only network provides total end-to-end
digital data services in a broad range of asynchronous and synchronous
The Dataroute network, in
speeds for both full and half duplex systems.
addition to providing private line services for our customers, is also
our basic transport medium upon which our switched network options such
as Datapac are built.

2D -34

4u

tO

As of this point in time, CCG's circuit switching options are based on
the use of the analogue telephone network. Dataphone service, at speeds
up to an including 2400 bits per second, is used extensively for local
data transmission and to a lesser degree for long haul traffic. Multicom
family of services, through the us.. of speciaiizei or dedicated analogue
switching equipment, provides for switched voice and data transmission
between major Canadian cities at speeds up to and including 50 kilobits
per second.

In approximately one year, CCG will introduce a circuit switched digital
data service which will be based on the use of our new digital switches
being installed for voice services.
These digital switches which are/
byf
Multiplex
called
(Digital
DMS
Sitch),
designed
have
been
Bell-Northern Research and are manufacture,' by Northern Telecom Canadah
These switches, together with our digital transmission facilities, will
have a significant impact on the basic cost of providing total communication services, both voice and data. With digital switching at up to:64
kilobits per second, this service will augment and to some degree replace
our existing circuit switched analogue services.

//

With the addition of packet switching and Datanac, this then comptetes
our portfolio of network services. This portfolio will also permit the
development of a family of value-aided services to further satisfy
customer needs. Such services include message switching, electronic mail
In other wnrds, the
and "offices of the future" type Business services.
network capability is the foundation upon which all other services can,
be based.

'To this point, I have identified two fundamental areas we believe to be
essential to the marketing of packet networks. The first was an organization with skills encompassing research, manufacturing and operations

which enables the translation Of leading-edge technology into network
services for the marketplace.
Secondly, a market approach based on a
complete portfolio of network services to provide the flexibility and
choice necessary to address the total requirements of customers today
and in the future.

I will now focus more specifically on packet switching and highilight our
Throughout this
experience over the past decade in marketing Datapac.
time period, the end users of data commrnications have been intimately
involved in virtually every stage of the design, development, engineering, installation and application of the Datapac network.

As a result of fundamental data research and detailed data market studies
conducted early in the 1970's, we were able to determine both the markets
to

be addressed and the sequence "in which specific Datapac services

should be developed. First of all, we wished to Provide basic access to
the network for intelligent terminals and computers with X.25 capabilitties.

At the same time, we wanted to offer Datapac access to the l&ge

We also identified a later require'universe of asynchronous terminals.
ment to reach the retail and point-of-sale markets, which include

electronic cash registers and many other terminal devices. Because of
the massive population of 3270-type terminal users, this was a key candidate for a packet switched network service, as was the overall remote
batch market.
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In order to accommodate the variety of terminals within these various
market segments prior to the widespread availability of X.25 interfaces,
the need was identified for the development of Network Interface Machines
(NIM's). These NIM's would supply the intelligence to packetize data for
transmission over Datapac to the appropriate computer, and depacketfze
From a users
return data traffic for presentation to the terminal.
perspective, the AIM enables terminals to be linked to the Datanac
network with no special hardware or software required.
With the commercial

availability of Datapac

in

1977,

the first

two

packet-switched services supported ...
-.Intelligent terminals and computers conforming to the Standard
Network Access Protocol (SNAP), Datapac's version of the X.25 international standard.

- Non-intelligent asynchronous teleprinter-type terminals dominent in
timesharing and data base access applications.
Over the next two years, additional Datapac services were developed and
introduced for ...

- Buffered, pollable, asynchronous terminals operating under the ISO
poll/select line protocol found in retail point-of-sale applications.
- Buffered,

pollable,
asynchronous
operating
under
an
terminals
enhanced IBM 2740 Mod II line protocol intended almost exclusively

for the consumer Tban industry.

- IBM 3270-type terminals in widespread use in on-line systems both'in
industry and government.

- IBM multi-leaving type terminals in common use in Remote- Job Entry
(RJE) applications.

Having addressed the existing terminal Population with a comprehensive
family of Datapac services, our attention then focused on how we could
assist customers to connect their host computers. Our close liaison with
manufacturers and independent software organizations in the .development
of X.25 interfaces was starting to result in the availability of products
in the marketplace but further options were .required to compliment this
evolution.

First, was the development and provision of Datapac Access Software (DAS)
for users with host computers and 370X-type front end systems. This
software package, once loaded into his system, would provide the
necessary interfaces between his conventional teleprocessing access
methods and the Datapac network.
in addition, end-to-end support was
included to enable communications with his remote terminals connected to
Datapac via.one of our NIM based services.
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For customers with other types of systems, we modified and enhanced our
existing NIM concept for terminals in order that this could also be used
for

the

connection

of

host

computers.

This NIM to NIM capability

resulted in the availability of a "transparent" form of dateac service
whereby all customers wishing to use the Datapac network could do so
without making changes to their systems.
This approach has the added
appeal of providing a graceful migration path between conventional forms
of communications and X.25 packet-mode links.

One of the realities of computer communications in Canada is a direct
result of our geographical position and economic-social-political interrelationship with the United States.
The existence of multinational
corporations and companies doing business in both countries dictates the
necessity for a great deal of transmission of data across the border. So
we developed appropriate hardware, software and standards which would
allow interconnection between Datapac
and packet-switched
networks
operating in the U.S.

In January 1978, TCTS filed tariffs for connection with Telenet and
TYMNET, interconnection which allowed subscribers in more than 100 cities
in the U.S. access .to host computers and terminals in 55 Canadian Datapac
Serving Exchanges.' The key to the linking of these packet networks was
the acceptance and. implementation of agreed-on international standards
based on the already approved X.25 protocol. Datapdc/Telenet and Datapac/
TYMNET were the firMt commercial linkings of X.?5 packet networks.
dr,

Datapac service to Hawaii is now available through your DASNET packetswitched network, Provided by the Hawaiian Telephone Company through a
direct connection to Telenet in the continental U.S.
We are also working with overseas carriers through Teleglobe Canada,. the
Crown corporation
telecommunication
chartered to provide overseas
services,
to
introduce links
and
European packet
between Datapac
networks.

There are over 2000 connections to the network and some 200'customers now

operating on Datapac with a wide variety of applications. The close
cooperation between our planning, sales, engineering and installation
people and the EDP specialists and general management staff of potential
users has been a key factor in the effective implementation and utilization of CCG's various packet switching services. To ensure this, sales
and technical support groups have been established to provide "state of
the art" consulation.

Datapac services, even before commercial implementation, are being used
by actual data users in internal field trials by Bell-Northern Research
and Bell Canada's Corporate Systems Organization (CSO), one of the
largest
computer facilities
in
the
country.
Subsequently,
major
customers are encouraged to participate in these trials in order that
they can assess firsthuid the benefits of packet switching and at the
same time benchmark the performance of Datapac.
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Today, with critical business functions being put online to computers,
network management is a prime customer consideration.
Datapac has an
availability objective -- which we are meeting -- of 99.80 percent. This
is a result of (a) standby equipment; (b) the provision of alternate
routes through the network; (c) sophisticated network monitoring and
control systems (made economically feasible through sharing); (d) the
intelligence of the network which can monitor its own performance and
correct instances of deterioration -- often before the user is affected.

To maintain this high level

of performance, a National Data Control
Centre in Ottawa provides network surveillance for TransCanada Telephone

System member companies and is manned 24 hours a day, 7 days a week.
Datapac network surveillance responsibilities of the NDCC include alarm
surveillance,

network

control

and

software

changes,

which

accomplished through the use of the Network Control Centre node,

are
a

All alarms and billing information are
unique node within the network.
collected in this node and transmitted to the host computer.
In summary, essential to the marketing of packet switched networks as is
true for all networks, is a focus on the eventual user -- the customer -from the initial research and planning to the actual installation and
management.
Today I have Just briefly touched on some of the considerations involved
Within this is a challenge,
in marketing packet switched networks.
involving all aspects of marketing, to resolve the optimum combination
of netw rking tec
logies and to translate these into a complete
portfoli
of
es
both satisfy and stimulate the'comouter communietplace.
cations
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PANEL ON
THE 1979 WORLD ADMINISTRATIVE RADIO CONFERENCE
Mr. R. Butler
Deputy Secretary General
International Telecommunications Union
Geneva

Dr. John deMercado
Director General )
Department of Communications
Ottawa
Mr. R. Kirby
Director
CCIR
Geneva

Mr. A. Shaio
Presidente
Liga Colombiana de
Radioaficionados
Colombia

SUMMARY

This panel will describe the role of the International Telecommunications
Union (ITU) and the special meaning of World Administrative Radio Conferences
(WARCs) that are held periodically by the ITU. The impact that the 1979 WARC
will have on the role and work of the CCIR over the next decade will be explored. The significant results of the 1979 WARC deliberations as they
impact on Pacific Basin countries with special emphasis on mobile radio and
Finally, more than 150 radio
satellite allocations will also be summarized.
amateurs played key roles in all aspects of the WARC deliberations. In this
regard new opportunities for amateurs as well as the amateur experimental
satellite program and associated WARC results will also be reviewed.
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PLANNING THE EVOLUTION OF THE VIDEOTEX NETWORK
J.M. Costa and A.M. Chitnis
Bell-Northern Research
P.O. Box 3511, Sta. C,
Ottawa, Canada K1Y 4H7

Abstract
The purpose of this paper is to discuss the evolution of the videotex
system concept with special emphasis on network requirements. The logical
format of the long term videotex network is presented and examples of possible
configurations using a switched data network are given.

I. INTRODUCTION
Videotex is the generic name given to a new class of interactive visual
information services for bidirectional transmission of data; usually based on
the telephone line. A TV set is often used as the display, with an adapter
module interconnecting the telephone line and the TV set to a hand-held keypad
(or sometimes a keyboard) with which the customer interacts with the system.
Data is retrieved interactively from videotex exchanges through the telephone
line, and characters and graphics are displayed on the screen of the TV set.
Although broadcast videotex-like services are also possible, based on
TV-line/frame grabbing technology, they are not considered in this paper,
since generally they are not fully interactive.
Videotex services are being tested in a number of countries including
Canada (e.g. Bell Canada's Vista (1i), the U.S.A.
(e.g.
Dept. of
Agriculture's Green Thumb), Bngland (e.g. SPO's Prestel), France (e.g.
CCETT's TELETEL), West Germany, Holland, Finland, Denmark, Sweden, Spain,
Switzerland, Hong Kong, and Japan (e.g.
CAPTAINS). Information retrieval
seems to be generally accepted as the introductory service but other
interactive services are possible. Once the system becomes popular it will
open the door to other opportunities. indeed, to obtain a cost-effective
system the facilities must be shared as much as possible among different
services. The videotex service possibilities are briefly reviewed in
Section II.
Since videotex is basically a visual service, the requirements and
alternatives for coding visual information are discussed in Section III.
The expected increasing demand for videotex services will require an
expanding network of videotex centres. This is the subject of Section IV.
The logical format of a long term videotex network is presented and examples
of possible configurations are given.
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II. VIDEOTEX SERVICES
A review of the literature on new services (e.g. References (2),[3j)
shows that there appears to be much confusion about what constitutes a
Indeed, most published lists of services turned out to contain
service.
applications rather than services. In fact, a combination of facilities
(comprised of hardware, software and network) constitute a system which gives
rise to services. The services are then put to several applications by the
users; this'can be shown diagramatically as follows for videotex:

Hardware

Home terminals
Information providers' terminals
Telephone or data network
VideoteX exchanges
Service databases/processdrs

[FACILITIES

Software

!SYSTEM

Database contents
Database management systems
Identity codes for users
Billing information

(Videotex system)

APPLICATIONS

SERVICES
[Modes]

1.

Information
retrieval

weather, sports, etc.
'Timetables
fGeneralilAdvertising
Price lists
Etc.

Shopping basket
(Customized] Stock price levels

Profiled information
Etc.
2.

Interest
matching

3.

Messaging

Houses
Cars
Jobs
Car pools
Babysitters
Etc.
Store-&-retrieve
Store-&-alert
Store &-forward

Greetings
Personal messages
Electronic mail
Etc.
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4.

Commercial
transactions

Reservations (restaurants,
hotels, car rentals,
transportation, etc.)
Ticket purchases
Catalogue purchases
Electronic funds tra-tsfer
Etc.

5.

Questionnaires

Puzzles
Tests
Polls
Surveys
Etc.

6.

Personal
database

Personal diary
Recipes
Bibliographic references
Mailing lists
Etc.

7.

Calculations

0

Tax calculations
Loans
Finances
Operational costs
Calculated information retrieval
Etc.

8.

Computer
Games

Customer-computer
Customer-customer
Downline loaded

Mazes
Word guessing
Chess
Strategy and tactics
Etc.

9.

Education

School & university instruction
Specialized training
Education of the handicapped
Language-training
Etc.

10.

Software
distribution
for execution
in terminal

Calculations
Games
Computer aided instruction
Etc.

This list ie used to illustrate some of the potential applications of
videotex. In general, the applications of videotex are very large in number
and also overlap each other; for example, reservations and purchasing
applications could both be considered to be part of the message services
category.
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It is important to mention these applications of videotex, however
briefly, since they constitute the bedrock for all subsequent planning, design
and implementation. Many important decisions regarding picture coding,
terminal design and network topology rest on judgements concerning what will
be the most popular videotex applications.

III.

VISUAL INFORMATION CODING

An important part of the videotex system design is the coding of visual
information displayed on the screen of the TV set. Audio may be eventually
integrated with visual information to enhance the user-appeal of the service;
however, this topic will not be discussed in this paper. The visual
information which has to be encoded can be divided into the following classes:
1) ALPHANUMERIC TEXT
There are two kinds of alphanumeric text, general and positional,
depending on whether or not the text can be re-formatted without distortion of
meaning.
i)
General Text: This 14 the usual form of presenting textual
information divided into sentences and paragraphs. This form of text can
easily be re-arranged without distortion of meaning, regardless of the number
of characters per row and the number of rows in the display terminal.
ii)
Positional Text: This text is encountered in information which is
organized in columns and rows, namely tables. It may also be used to compose
simple pictures (e.g. histograms) which are aptly described as 'typewriter
graphics'. Positional text would also be found in conjunction with graphics
for annotation purposes.

2) GRAPHICS,
are re two types of graphic figures: lines (e.g. polygons, arcs,
circles, rectangles, etc.) and solid shapes or areas defined by closed lines
and filled with a uniform colour and brightness, crosshatch, or texture.

3) STILL VIDEO IMAGES
As opposed to graphics, still video images do not have regions of
different colour and/or brightness delimited by lines, but rather the
variations may be gradual from pel to pel (pel = picture element). Due to the
large number of bits necessary to describe an image and the relatively low
data rate of the telephone line, it is desirable that the image coding,
transmission and build-up at the terminal is done by superimposing layers of
increasing resolution rather than by completing each pel before the next is
transmitted.
4) FULL MOTION VIDEO
Full motion video, such as television, is outside of the present scope of
videotex. In the future this may become possible by merging videotex and TV
technologies.
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5) SPECIAL EFFECTS
Flashing displays and very simple moving graphics arl possible and may be
considered as special effects; for example, updating the hands of a clock in
real time.

Having discussed the classes of visual information, we can now examine
three methods of coding this information which have been proposed in the
international arena:
1) ALPHA- MOSAIC

Examples of systems using this type of coding are Prestel and Teletel.
With NTSC television standards, the alphanumeric information is fixed on a
grid of (say) 20 rows by 40 columns. Graphic information is composed by
subdividing each 'window' into 6 'panes'. This creates a fixed graphics grid
of (say) 60 rows by 80 columns. Graphic information is sent in the form of
granitic characters' or graphic elements juxtaposed to build the image.
If
the picture has been stored in an alpha-mosaic manner in the database, any
improvement in the resolution of the user terminal does not improve picture
quality or graphics.
The information transmitted to the user terminal is
almost independent of the complexity of the picture (about 800 bytes per frame
in this case).

2) ALPM-GEOMETRIC
Telidon 14)e a videotex system developed by the Canadian Department of
Communications, and Scribblephone I5j, a terminal-to-terminal visual
communications system developed by Bell-Northern Research (the research
subsidiary of Bell Canada and Northern Telecom), are examples of systems using
alpha-geometric coding. Alphanumeric information (comprising, say, 20 rows by
40 columns) is transmitted by means of ASCII codes; but it can be specified on
the screen within one pel accuracy. This permits subscripts, superscripts and
annotations. Graphic information is stored as vectors (lines and arcs) on a
conceptual grid of, say, 4096-lines by 4096 columns.
Picture quality depends
on the display resolution of the user terminal. The amount of information
transmitted to the user terminal depends on the complexity of the picture (25
bytes to 4000 bytes, 1200 bytes being 'typical').
3) ALPHA-PHOTOGRAPHIC
This method, which is being studied by Bell-Northern Research, is allowed
for in the alpha-geometric scheme by permitting a pictorial description mode.
One scheme involves transmitting the picture in pel-by-pel format or, better
still, as successive layers of increasing resolution.

The alpha-mosaic coding scheme was adopted for the initial Bell Canada
Vista demonstration, because decoder chips were readily available and because
the scheme was simple and relatively inexpensive at the time. The Vista pilot
demonstration has since been upgraded to include alpha-geometric capabilities,
to help determine whether the higher-quality graphics justify the higher
costs.
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Ideally, the coding method should be as independent as possible of the
kind of display terminal, resolution of the display, and the speed of
transmission. Hence, in the long term, the alpha-geometric description, with
suitable provision for alpha-photographic coding for certain parts of the
image, is to be preferred. This allows alpha-geometric and alpha-photographic
images to be displayed juxtaposed and/or overlaid.
However, the current higher cost of alpha-geometric decoders, (mainly due
to the requirements of a sophisticated processor, associated firmware, and a
bit-mapped memory of the display) might hinder the immediate and exclusive
adoption of this coding scheme.. Many market researchers feel that the initial
product offering must be inexpensive because the users (and even the
providers) of videotex are not fully aware of the cost/benefit tradeoffs. A
Layered Capability Structure (LCS) approach to terminal design has therefore
been suggested to reconcile the opposing requirements of low initial cost and
Probably firm standards will not be agreed upon until the
upgradability (6).
various strategies are tested in the marketplace and the user reactions are
evaluated. This delay may also allow time for the more sophisticated encoding
schemes to become more economical as the costs of memory and microprocessors
go down further.

IV. VIDEOTEX NETWORK
The communications network for videotex is the sum total of the
telecommunications facilities interconnecting the videotex terminals,
databases and processors. As far as the customer is concerned, there are two
types of communications: direct terminal-to-terminal (e.g. Scribblephone
Visual Ear 17], videogames, and home computers (8)) and terminal to videotex
exchanges.
This section discusses a modular approach to the design of the videotex
network. Growth in system capacity is achieved by adding new modules to the
system rather than by increasing the size and complexity of a single
centralized facility. This proposal is based on current Bell-Northern
Research studiet of the optimum growth strategy for the intelligent network.
There are two levels of service in videotex; the meta-service and
specific services. The videotex meta-service includes the local access to the
videotex network and the user interface (e.g.
echoing characters to the
terminal and handling communication errors), the billing mechanisms, and the
Specific services may be
routing of requests to specific service centres.
provided by databases and processors connected to the network.
At present the division of functions among the service centres and the
videotex exchange (interface machine) is not standardized. No mature systems
exist. Most probably all the functions, including services, will initially be
for a market trial configuration).
provided by the videotex exchange (e.g.
However, as soon as a particular service attains a significant penetration and
becomes better defined and quantified, a separate (dedicated) database or
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processor could provide that service in an optimum way. It is essential to
combine the service offerings in such a way that the system utilization is
maximized in order to yield a cost-efficient system (e.g. offer both
interactive and batch services). It is also important to aim for fully
automated systems requiring little or no maintenance. In the limit the
videotex exchange could probably be reduced to a
concentrator/intelligent-switch/billing machine, with the services being
provided exclusively by dedicated auxiliary databases and processors.
Keeping the videotex exchanges as the interface to the service centres
has distinct advantages, for example:
easier routing, accounting, charging, and billing;

easier user protocols (e.g. common log-on procedures) and easier
switching from one service to another;
fewer ports/modems necessary in the system because they are shared.

6

With the proposed configuration, a given user is registered with a single
videotex exchange, and all his requests for service are interfaced through
that exchange.
If for sometreason (e.g. when travelling) a user accesses a
videotex exchange other than his own, that centre would be responsible for
obtaining credit clearance and sending accounting information to the exchange
with which the user is registered. Alternatively the user would be able to
access a distant videotex exchange through the telecommunication network if he
so desires, at an additional cost for communications, of course. Some of the
service centres will be the responsibility of independent service suppliers
information suppliers, real-estate agents and educational
(e.g.
establishments). Suppliers in the U.S.A. could be connected to the Canadian
videotex network via the existing Telenet and Tymnet interconnections to
Datapac. Communications can also be used for load sharing: the computational
load of responding to a large number of users can be distributed among several
Updating duplicated and
sites rather than being centralized at a single site.
complementary distributed databases will also make extensive use of
communications facilities.
Thus a 4istributed computer network is formed, and for the purpose of
this analysis it is convenient to divide the network into logical subnetworks
as shown in Figure 1. It can be seen in that figure that there is a backbone
network of videotex exchangcs and a number of service networks. The way in
which each service network is connected to the videotex network will depend on
the location and distribution of the various computers. They may be connected
directly at each videotex exchange or through gateway ports, for example.
The salient feature of this configuration is the presence of an
intelligent network which provides the access and vehicle for a number of
independent and/or interrelated services. Economical and reliable service
will be achieved in the long term by the network of distributed databases and
distributed processors with their interconnection logically structured into
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layers. The main capability of this network will be to provide efficient
interactive communications either between two or more customers or between a
customer and the service centres.

For technical and economic reasons the responsibilities of each
database/processor in the network will be determined by the demand. For
example, in the cAse of information retrieval, rather than divide the
databases into local, regional, provincial, and national on the basis of the
kind of imfnrmation they contain, the hierarchy should follow a structure
similar to that of classes of telephone switching centres whose location and
size are primarily governed by traffic.
Ilideed, the content of each database
is determined mainly by the demand and updating patterns.
Each database will
keep statistics of the information requested from it and the information it
requests from databases further up in the system (tributary databases) and
periodically will send those statistics to the tributary databases and also
perhaps to network control centres. These in turn will decide which
information should be stored and updated in each database. This ift Inalogous
to stockroom and warehouse management problems; if an item is not in a
database, the request is conveyed one step highen in the hierarchy. In
practice there will be a dynamic balance between storage needs and
communication traffic to satisfy both user requests and database update
requirements for an optimum price within the appropriate response time limits.
It must be emphasized that the diagram in Figura 1 represents a general
purpose logical structure. The choice of actual communication links
appropriate in each case will be made on the basis of the needs and
availability. It is very probable that packet switching data networks will
prove particularly suitable due to the fact that videotex data consists of
bursts rather than a steady stream. An example of an implementation using a
data network is shown in Figure 2.
The role of the videotex exchange in this approach is that of a front end
processor with a minimum of three functions:
1)

user interface procedures (e.g. handling communication erro.
messages and echoing characters to the user terminal); the module
implementing these functions will be referred to as the Videotex
Interface Module (VIM);

2)

routing of calls (e.g. establish and control temporary connections
between the user terminals and service computers);

3)

checking customer identity and keeping track of billing.

No matter what types of communication facilities are used, the above
functions will have to be provided; the only question is where. in the
diagrams of Figures 1 and 2 these functions are centralized in each videotex
exchange and the service centres are connected through the 'back door' of the
videotex exchanges.
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There are two potential problems when using a front end processor as a
First of all, there is a potential
common access for all videotex services.
congestion problem (front end bottleneck). Secondly, the reliability of that
front end must be very high, since its failure would -revent all the users
connected through that front end from accessing any service. Thus, from this
point of view, a large number of front ends are dcor_ble, so that if one of
them is down; alternative ones can be made available.
An alternative is to have the front end handle user interface procedures
only and let the billing and routing be distributed among a number of videotex
exchanges connected via a packet switched network as shown in Figure 3.
Such
a system can reduce the bottleneck problems but would be more difficult to
manage. With this configuration each videotex exchange must monitor
continuously all communications under its supervision.
If a videotex exchange
or service centre breaks down the users may easily be served by another
machine in the network.

V. CONCLUSIONS
The videotex service possibilities were briefly reviewed and the
conceptual differences between services and applications clarified. The
requirements for coding visual information were then described in some detail
and coding alternatives compared. Although the alpha-geometric/ photographic
picture description is preiarred for the long term, it may be toc early to
adopt it as a standard, because it is not yet known if the general public will
be willing to pay a higher price to get better reso_dtion graphics. The Bell
Canada Vista pilot demonstration thus offers both alpha-mosaic and
alpha-geometric capabilities to permit comparison of the two schemes.
A logical network evolution strategy for videoter has been proposed which
can accommodate increasing numbers of users and services. The service
possibilities have been briefly reviewed.
Introductory systems Will be
centralized at distinct nodes (videotex exchanges). However, in the long term
the network will evolve towards a decentralized (distributed) structure. This
will be more efficient and reliable.
The result will be an intelligent
network providing the access and vehicle to a number of different services.
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DIGITAL DATA SWITCHING FOR VOICE, DATA,
FACSIMILE AND DISPLAY INTEGRATED TERMINALS

Masato Eguchi, Shuji Tomita and Yukio Hiramatsu
Musashino Electrical Communication Laboratory, NTT,
Tokyo, Japan

Abstract
An integrated terminal which transmits voice, textn, or pictures is proposed
for office automation.
Control techniques and digital data switching for the
terminals and the varieties of service they offer are discussed.
1. INTRODUCTION

In
stored,
as word
offices

traditional offices, text data and picture information are processed,
and transmitted manually using paper.
Such modern electronic devices
processors and office computers are being implemented to automt.te
to meet increases in personnel expenses and business.

To increase office efficiency, it is necessary to access dispersed
storage so that memorized information can be used mutually as data bases. The
information is handled in digital format and high speed, high quality digital
data transmission is required. Digital switched data networks to meet these
requirements are being developed and implemented in various countries. In
Japan, both circuit switched data network and packet switched data network
will be in service in fiscal 1979.
.Office machines such as word processors, office computers for information
processing, file memories for storage, telephone sets, data terminals, ai4d
facsimile terminals for information transmission are combined with digital
data networks to enhance office productivity resulting in the promotion of
office automation.
This paper proposes a voice, data, facsimile and display integrated
terminal for when office automation has progressed. The control techniques
for the integrated terminal is described based on an experimental system.
Digital data switching for the terminals and the varieties of service they
offer are discussed.
2. COMMUNICATION SYSTEM FOR OFFICE AUTOMATION
2.1 INFORMATION EXCHANGE
Modern electronic word-processable typewriters or ieyboard displays,
copiers, and office cnmputers are being used as instruments for office
automation. Data terminals and facsimile terminals are being, implemented as
new telecommunication terminals in addition to the telephone sets which have
been the main means of communication.
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Modern electronic machines for information processing have been used
separately by themselves. But they are getting to have communicating abilities
by themselves or to be connected to computers with communications function.
As a consequence, broad information exchange can be realized by connecting
these machines directly to digital data networks, or indirectly through a data
PABX, as shown in figure 1.
2.2 VOICE, TEXT AND PICTURE INTEGRATION
Wher office automation makes good progress and various kinds of advanced
equipment such as word processors and office computers are in wide use, people
will want information exchange to be as natural as possible. For example, it
will be desirable to communicate with computers using voice instead of keyed
codes from a keyboard printer and to communicate using voice, texts and
pictures simultaneously through digital data networks.
To realize such communication, it is necessary to transmit voice through
digital data networks. Also, a terminal that can transmit voice, text and
pictures is required.
3. INTEGRATED TERMINAL
3.1 VOICE TRANSMISSION

In conventional telephone networks, voice is transmitted in analog form

Thith 4 kHz band width or in digital PCM form with 56 or 64 kbit/s transmission
Irate.

For voice transmission through digital data networks, digital coding
at the terminal is necessary. Several coding methods are available(1), such
as waveform reconstruction type PCM or ADM and or analysis-synthesis type
coding. These are to be adopted as follows:
(1) High rate OtM (56 to 64 kbit/s) is suitable for public data networks
because of its easy connection with conventional telephone networks and high
speech quality.
(2) Low rate PCM (40 to 48 ?obit /s) and ADM (16 to 32 kbit /s) are suitable
for closed 01 private data networks for economic coding.

(3) Analysis-synthesis type coding (2.4 to 9.6 kbit/s) are suitable for long
distance transmission in closed data networks because of the low transmission
rate.

3.2 TEXT TRANSMISSION

Because of the many chinese ideographs (Kenji) in written Japanese,
facsimile terminals have been very important for text transmission in. Japan.'.
Nowadays, word processors that deal with Kanji are being developed. They
have word processing functions corresponding to those of English word
processors or teletex terminals with communications functions. Kenji word,
processors have following features:
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(1) Input

:

keyboard

About 8,000 characters are available.
(2) Output : CRT display or dot printer

CRT display expresses 1,000 to 2,000 character/screen.
Dot printer outputs at a speed of 20 to 40 character/s.
.(3) Information amount or transmission rate
CRT display : 2 to 4 kbyte/screen
Dot printer : 40 to 80 byte/s

Characters can be transmitted one after another as key-in proceeds or
can be transmitted at high speed after a text is stored and edited.
3.3 PICTURE TRANSMISSION
In Japan, about 100,000 facsimile terminals are in service for text or
picture transmission through a conventional analog telephone network. Thanks
to the progress in, facsimile apparatus technology, digital facsimiles which
digitize information and use one or two dimensional coding schemes have been
developed and are spreading rapidly.
CCITT studies group 4 () facsimile
following group 3 (0) as digital facsimile(2). The features of G4 facsimile
are considered as follows:
(1) High level data link control (HDLC) error control procedure is applied
to image information transmission?
(2) Two dimensional coding scheme is used.

(3) The control function of the facilities in digital switched data networks
is provided.
This G4 facsimile will be recommended for application to digital data
networks and will play an important role in office automation. The amount of
information transmitted is estimated at about 50 kbyte/sheet.
Nowadays, advanced picture transmission terminals that use CRT displays
and light pens and transmit colored pictures drawn on the screen with the
light pen have been developed. The amount of information is estimated at
about 20 kbyte/screen. This kind of terminal is expected for picttre
transmission.

Table 1 shows the information transmission features of voice, text and
picture.
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3.4 VOICE/DATA MIXED TRANSMISSION
For voice/text/picture mixed transmission, there are two kinds of methods:
The former is easily
alternate transmission and simultaneous transmission.
realized by switching from one to the other by manual key operation. The
latter is discussed here. Voice transmission through digital data networks
must be transmitted at speeds less than 48 kbit/s(3). Alternatives are as
follows:
(1) Sharing the transmission band in a channel
The bit stealing method is used as shown in figure 2(a).
transmission rate is
40 kbit/s (for voice) + 8 kbit/s (for data).

The example

Voice quality
If PCM'is applied, 5 bits can be used for voice coding.
under this condition may satisfy the required level because of end-to-end
digital one-link transmission.
(2) Framing voice

Voice is coded by ADM technique into 16 to 32 kbit/s or by analysissynthesis technique into 2.4 to 9.6 kbit/s, and the digitized voice is converted
into an HDLC frame as in figure 2(b). In voice communication, about 50 to 60
% of the total speech period is silence. Therefore, data frames can be
inserted in the silences, and each channel can be utilized efficiently. Data
can be transmitted almost in real time, though it must wait for silence.
This type of terminal can be applied to both circuit switched networks
and packet switched networks.
In the latter, to keep voice transparency, the
information receiver of the terminal must absorb the delay variation, which
is caused by store-and-forward delay in the network in addition to 0
insertion for HDLC flag discrimination.
For facsimile, the amount of information transmitted is about 50 kbyte/
Therefore, it
This is too much to be transmitted mixed with voice.
is necessary to dividt the information into blocks and then to mix them with
The block length should be short for voice quality but long for
voice.
The block length should be
facsimile information transmission efficiency.
determined by the relation between the required voice quality and transmission
efficiency.
sheet.

4. STRUCTURE OF EXPERIMENTAL INTEGRATED TERMINAL
To test voice, text and picture mixed transmission of an integrated
terminal, an experimental system was prepared that Integrated a voice
transmitter receiver, keyboard printer for text transmission, digital
facsimile terminal for picture transmission, and CRT/display for word
processing. The structure is shown in figure 3.
The features of the terminal

areas follows:

or
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(a) Voice transmission in data format through digital data networks
(b) Transmission of voice, texts and pictures in real time
The furctions are as follows:

(1) Voice signal from the transmitter is coded into 16 kbit/s ADM digital
format for low transmission rate and economic coding, and transferred
periodically to Memory (M) by Direct Memory Access Circuit (DMA).
(2) The text and picture data and call control information are transferred to
Memory (M) through Serial I/O Interface (SIO) and Parallel I/O Interface
(PIO).

(3) Voice information is fetched periodically from Memory (M). Address (A),
Control (C) and Header (H) are attached to the voice information, and the
information is transmitted to line after Flag (F) and Frame Check Sequence
(FCS) are added via the HDLC circuit.
Because of the addition of A,C,I1 and
MS, the information is sent out at an overspeed of 24 kbit/s. In the
silences, data are sent out.

(4) It is connected to digital data networks by CCITT X.21 interface and the
information is transferred in the form of a 6 + 2 envelope at a speed of 32
kbit/s in the networks.
(5) To absorb the delay variation, the terminal stores the received
information in Memory (M) and fetches it.
(6) Data and voice information fetched from Memory (M) are distinguished from
each other by Header (H). Data is sent to the object device and voice is sent
to the receiver after it is decoded.
(7) Retransmission requests due to voice transmission errors are ignored to
keep voice transparency.
5. SWITCHING FOR INTEGRATED TERMINALS

The above integrated terminal handles both voice, which is suited to
circuit switched networks, and data such as texts and pictures, which are
suited to packet switched networks. Therefore, it is desirable for the
terminal to be accessible to both circuit switched data networks (CSDNs) and
packet switched data networks (PSDNs). Thus, a hybrid switching system that
accommodates the integrated terminals and can access both networks on a call
by call basis is required. Figure 4 shows an example of such a hybrid
switching system. The features of the switching system are as follows:
(1) All channels are multiplexed on Super Highway (SHW) and circuit switching
is performed with Single Stage Time Division Switch (TSW).
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(2) Inter-office signalling and TSW control for circuit switching are
performed by a cluster of Microprocessors (14Ps)
(3) Packets are sent and received with Signal Sender/Receiver (SS/SR) which
accesses all channels on SHW.
(4) Processing for packet switching, such as packet assembly and disassembly,
is executed by Central Controller (CC).
To perform hybrid switching, it is necessary to distinguish circuit
Integrated
switched calls from packet switched calls on a call by call basis.
terminals and hybrid switching systems will be included in Integrated Services
Digital network (ISDN).
6. VARIETIES OF SERVICE WITH INTEGRATED TERMINALS
The following services, for examples, are available using the integrated
terminals described in Section 4:
(1) Conversation between man and computer by voice through digital data
networks.

(2) Teledictating by voice with simultaneous text transmission.
(3) Conversation between man and computer by voice, texts and pictures
transmitted in real time.
These applications are depicted in figure 5.
7. SUMMARY

An integrated terminal which can transmit voice, texts and pictures has
been proposed. The control techniques for the integrated terminal were
described based on an experimental system. Furthermore, digital data
switching for the terminals and their varieties of service were discussed.
Such terminals should be made available for versatile application as office
automation proceeds. The terminal proposed here meets this need.
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SERVICE VARIETIES WITH INTEGRATED TERMINALS

PROBLEMS OF INTELWORKINO BETWEEN VIDEOTEX, FACSIMILE
MD TELETEX SERVICES

by Y. OHAUVEL, P. BONICEL and A. POIGNET

CCETT

ABSTRACT

The development of new communicaticin services (essentially VIDEOTEX,
FACSIMILE and TELETEX) has rocently created a difficult interworking situation ; the problem appears both as solvable and extremely conplex because
each of the referenced services has not yet been utterly settled. An alternate approach is proposed in this paper by mean of an integrated graphic
communication service, the "facsitex'.

previous to entering the central debate about interworking, it is
of first importance to recall, with as much accuiacy as possible, the scope
and main features of each service, on the basis of available documents from
standardization bodies, industry or administration laboratories.
1.1

FACSIMILE SERVICE

The facsimile service offers distant and faithful reproduction of an
original document by use of telecommunication network or links ; telephone
lines are mainl: used, which gives a point to point service ; diffusion
networks are well adapted to multipoint delivery.
Structure of transmitted infor,.,ation

:

The coding is independent of the nature of the do cement analysed,
whether it is hand written ratter, type written text or synoptics. The
system works on a dot by dot basis which enables it to handle any kind of
pictorial information limited only by the spatial bandwith (size of elezintary dot).

t
Terminal groups :

Three groups of facsimile terminals have been standardized by CCITT
(COM XIV) to be used on telephone networks :
4

Group
- terminals allow transmission of a DIN A4 document in six
minutes. There is a poor compatibility between existing terminals of this
group due to late standardization. The major part of today operational
devices belong to this group.
1
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For group 2 - terminals, transmission time has been reduced to 3 minutes ; terminals have been available for several years ; ma:ty European
administrations are starting a public service named Telefax defined by CEPT
(European commission for Post and Telecommunications) and based on this
group.

Group 1 et 2 - make use of analogical concept ; on the contrary new
group 3 defines digital devices transmitting a DIN A4 document in an average time of one minute ; the transmission time depends on the real amount
of information in the document, by use of a coding scheft to reduce redundancy.

The French Telecommunication Administration is now supporting the
developement of a low cost ($400) terminal on the basis of group 3 specification and intended to large scale use CCITT COM XIV has starded
working on the definition of a group 4 terminal adapted to data network.
Beside the common point to point transmission we can imagine system
configurations oriented to broadcast applications. Some experiments have
been run at the CCITT taking advantage of the existing DIDON network (Data
broadcasting network). We have demonstated the feasability of ". system
simultaneously delivering to numerous terminals a copy of a document
analysed at one emitting point, using either on the air or cable broadcast

To

network.

1.2

TELETEX SERVICE

Tae Teletex service offering automatic transmission of texts is under
developnlent in numerous countries. The service includes facilities for the
editing of the documents, transmission, and intends to provide the receiving
subscriber with p document that is nearly identical with that produced by
the sending subscriber terminal as for as its contents, layout and format
are concerned (1).
Terminal characteristies

Teletex is memory to memory text transmission service which allows
trans port of documents structured in pages of standard format (ISO A4,
A4L or North American). The subscriver equipment (fig. 1) has four operational modes : local editing, sending, receiving, printing.
Local editing
usual text editing facilities are offered : insertion, deletion,
moving of characters, justification, tabulation, paragraphe-mixing, etc...
Sending

the transmission uses a 2400b/s data rate.
Receiving

automatic receving is possible without disturbing local operations
provided a sufficent memory is available. The procedure for sending and
receiving is studied in COM VIII.
(1) terms of the draft recommendation Fx.
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Printing of the document is under local control'athough real time
printinewithout temporary storage in the memory) is not excluded.

Figure
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Network aspects

The Teletex service will use various networks for the transport function (data-networks, telephone-networks). This fact points out the need for
a network independant interface, (see fig. 2) the definition of which
implies to make a clear distinction between transport functions and specific
service fonctions.
Standardization aspects
Important work is currently carried out at an international level
namely CCITT and ISO. recommandarions are under elaboration at CCITT, i.e.
recommendation Sc concerning terminal aspects and recommendation Sd for
control prOcedures and Fx for service specification.

Figure 2
S

Terminal control procedure
NIT
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1.3

THE VIDEOTEX SERVICE

Giving a. comprehensive definition of the Videotex service is an uneasy
task due to the wide range of features offered by the various proposed
systems for that service. Terminology itself has not yet been agreed upon.

CCITT has decided to temporarily reference as "Videotex" a service the
scope of which is defined in the following terms
:

"The basic :facility provided is the retrieval of information by a dialogue with a database. The service is intended to provide the facility for
the general public as well as specialist users and should therefore be a
compromise between service quality and simplicity in on the one hand and
economic implementation on the other hand. It is based on public networks
and
s standard television receivers suitably modified or supplemented as
t e terminal equipment, although the use of other equipment is not excluded.
he Videotex service would .normally also provide facilities for the creation
and maintenance of the data bases".

We shall not mention here the paragraph describing optional facilities
which make Videotex a widely open service.
The characteristic feature seems to be that the display of information
is based on a television receiver and the pictures are essentially still
pictures although some kind of animation is not explicitly excluded.
According to the various systems, the information is essentially text
oriented with some opening to graphic through low resolution mode (the so
called mosaic or semi-graphic mode) or dynamically redefinable character
sets (DRCS). This is the present state of, for instance, the UK Viewdata,
French Antiope-Titan systems. Some new systems such as Telidon (Canada CRC)
or Captains (Japan KDD) offer from the start more elaborate
.ctorial modes
know as geometric and photographic. Some marketing work has ,o be done to
give information about the opportunity of introducing these elaborate
pictorial facilities considering the extra cost resulting for the terminal.
On the other hand, the same type of systems exist using broadcasting
networks. CCIR and EBU reference them temporarily as "Teletext". It is
obvious that the most part of the terminals associated with Teletext and
Videotex are common (in fact everything but the modem). So that we shall in
this paper use the terms interactive Videotex and broadcast Videotex for
respectively Videotex and Teletext, which fits better with our philosophy
of these systems. Consequently in the following, "Videotex" alone will
cover the two types of service, independently ran the network,
Standardization :

Draft recommendations are in an advanced step of elaboration in COM I
(draft recommendation Fb) and in COM VIII (draft recommendation Sx). These
drafts seem to be in position to become final recommendations at 1980
plenary meeting of CCITT. In the broadcast field, a lot of work has been
done at a European level (EBU GTt) resulting in S contributiols to CCIR. At
CCIR itself, the where COM XI handles the problem, a special group (GT3)
has begin created.
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To insure coordination between broadcast and interactive versions,
CCITT and CCIR have lately created a mixed working party (KYOTO 1979).

2

INTERWORKING OF SYSTEMS

The main objective is always in the end, for all the services considered, to provide the subscriber with a pictorial representation recreated
from the flow of data received.
Without minimizing the problem related to transmission, communication
procedure or information coding technique,
is obvious that the display
function is the fundamental one for a service and, consequently, intetworking between two services does not make sense unless this function is
supported with only limited degradation.
Display standards of the three services in their present state of
specification are summarized in table I.

Let us notice that facsimile standard is far leading if the comparison
criterion is the number of addressable dots ; Videotex standard offers
specific supplementary features (colours, flashing, conceal).
Case by case approach
Table 2 presents twelve possible configurations occuring when trying
to use a particular service with a particular terminal, with consideration
to the following parameters
:

- type of network (broadcast or interactive)
- receiving or sending function.

For each configuration we note the main difficulties encountered if
any, using table 1 in reference as far as display is concerned.
4 configurations (beside of course the natural ones appearing on the
diagonal of table 2) seem of some interest and need complementary observations

:

a) Videotex service to Teletex terminal

:

This situation potentially allows, in a professional environment,
constitution of hard documents from Videotex data bases.

If the broadcast network is used, where no interactive process is possemisible, the terminal has to face alone the adaptation problems
graphic drawings must be abandoned, reverse background and flashing could
be ignored or interpreted as underlining ; background colours, foreground
colours and variable sizes of characters can be ignored without introducing
unbearable degradation ; alphabetic information will be perfectly displayed
as far as CCITT maintains the same (GO, G2) couple for both services. The
display of a Videotex page (40 by 21 to 25) uses only about one fourth of a
Teletex page surface ; some limited software implementation at local level
could allow the packing of four Videotex pages on a single ISO A4 sheet of
:

paper.
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In an interactive environment, the data base and the network can identify the terminal category so that the adaptation task could be shared.
b) Videotex service to facsimile terminal

This case is roughly the same as the previous one, but this time semigraphic interpretation is not a problem. The high spatial resolution of
facsimile makes it possible to convert colours into grey scale, using variable dot density ; of course a certain amount of software, a suitable
character generator and a control keypad must be added to the terminal.
c) Teletex service to Videotex terminal

A Videotex terminal may act as a convenient device for information retrieval from Teletex data bases ; the user has to cope with vertical roll
up and the folding of long rows ; besides, the local memory needed to store
a Teletex page implies a multi page Videotex decoder (probably major part
of the existing decoders).
d) Teletex service to facsimile terminal
The display formats are identical : again a character generator and a
proper local memory must be added to the facsimile terminal. This configuration is a significant one ; it appears as a first step toward an integrated
graphic communication service taking advantage both of transmission efficency
and facilities of Teletex standards and of pictorial capability of facsimile
standard.

e) Future

Table 2 has been set up by reference to present state of specifications.
The comment 'future" has been used for configurations that will not make
sense until some extensions are introduced ; for instance in the Videotex
area, information transport from subscriber to data base on a larger scale
than the already implemented "letter box" facility.
Procedure aspects

configurations are
The interworking problems corresponding to releva
taken into consideration by CCITT specially at the communication procedure
level. The variou:, recommendations are not being elaborated independantly ;
sevar=1 intetcvmmission working parties have been constitued with delegates
from commissions VII (data networks), VIII (terminal aspects for telex,
Teletex and Videotex) and XIV (facsimile). A common procedure structure can
be expected from these important efforts, specially under leading action of
the Teletex group. The fundamental difficulty comes from the extraordinary
fast improvements of technology, generating a permanent temptation to
introduce new features at each service level, while standardization is a
slow and hard process.
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3

SERVICE EXTENSIONS AND THE FACSITEX APMACH

3.1

EXTENSIONS

Each of the nominal services we consider, as defined in part 1, will'
step by step tend to enlarge the range of facilities offered to its subscribers, using the basic specification as a starting point.

The introduction of numerous new features is already in progress

:

- a hard copy unit will often be connected to the Videotex terminal
sophisticated graphic capabilities, the feasibility of which has
been demonstrated by the Canadian Telidon or the French "Teledessin"
systems, are likely to become standard features of the Videotex
wiOin the next five years.
- on the other hand, facsimile systems will enhance in a significant
way the service quality by use of a character mode concurrently with
the dot mode. The amount of data transmitted (or of local memory for
storage) will be reduced by a factor of 10 typewritten texts, this
class of documents representing 90 % of the information transmitted
by facsimile services ; furthermore, local generation of characters,
consequence of the character mode improves considerably the quality
of the printed text (see figure 4).

Symetrically nobody will be surprised when the Teletext service
introduces, first as as optional function, a local switching to graphic
mode ; the development of Teletext data bases can also be forseen by reasonable extrapolation from the memory to memory transfer concept which is a
fundamental for Teletext system.

MI the trends quoted above seem to lead rapidly to a situation where the
potential subscriber will have some troOle to understand which service
fits his need best. In other words, we are converging to "equivalent" services each function being supported by each service but possibly at different levels. We might observe, for each service, a fast swelling of the facility lists and in the same time a translation process between the so
called "private use", "recognized", "optional standardized" and "basic
standardized" function-classes, from the first voted to the last. In this
unsettled context, the efforts to maintain compatibility and to allow
interworking may be unsuccessful.

3.2

MULT1NE1WORK SERVICES
Beside interactive data or telephone networks, the concept of data
is moving forwzrd specially in French where such
a network called DIDON is already in operation, the main characteristics of
DIDON are
broadcasting network (DilS)
:

- the load of the network
subscribers.

s totally independent of the quantity of
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- all the subscribers can be reached simultaneously.

- it has been set up with very little investment on the basis of the
existing terrestrial Television network (it can also work on satel
lites).

Important companies, widely scattered over the country (or on a larger
sc2te with satellites), which have a lot of information to broadcast from
ctntral boards will find broadcast networks an attractive complement to
interactive networks.
All these have led us to a new global approach of an integrated graphic
communication service that we call "Facsitex" (contraction of "facsimile"
and "Teletex" although it makes use of concepts not included in these two
services).

4

FUNDAMENTAL GUIDELINES FOR FACSITEX SPECIFICATION
. Any relevcnt network can be used (broadcast and interactive)
. Message coding must be terminal-independent (as much as possible)
.

Facsitex must avoid running against habits, specially regarding
pictorial personificatif.o common in commercial correspondance.

. Optimal coding is systematically searched for on a local basis (i.e.
inside a page, in opposition to the common philosophy consisting in
switching from one coding scheme to another at session level or at
least at page level, this is the key-point in the facsitex concept
and development. We think that, at present most part of the documentation matter is not handled ele.tronically because the amount
of memory needed is figured having in mind facsimile coding efficiency (an average of 250.000bits per page) ; Facsitex efficiency will
make things different.

Let us examine a simplified sampling of the documents commonly exchanged in the professionnal environment ; commercial letter it usually consists
in : a typewritten text of about 500 characters, eventually in different
character fonts ; this is well covered by Teletex coding techniques ; DRCS
(Dynamically Redefinable Character Sets) may be an appropriate method for
digital description and transmission of unusual character fonts.
"Logo" and identification field of the company

:

We observe that the identification field (Telex number, Telephone
number, full address, etc...) appears most of the time in small size characters. An ASCII like coding is still possible by use of scaling factors.
'This feature does exist in simple implementation in UK Videotex (2 sizes)
or French Videotex.,(4 sizes) ; it can be generalized as in Telidon or
through control functions such as GSM (Graphic Size Modification) or GSR
(Graphic Size Rendition) as 3roposed by ISO 6429 (character imaging devices).
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The "Logo" portion is by essence fully graphic ; fortunately it is
often limited (in surface) to about 1/100 of the page so that whatever
technique is used it should not result in more than 5000 bits of coding ;
the logos are sometimes attractively coloured. Coloure information coding
is common in Videotex ; this feature has not yet been mentioned in Teletex
or facsimile due to present printing technology limitations ; recent work
in this field (ink projection devices, for instance) has encouraged us to
introduce colour coding at data-base level (a grey scale rendition being an
acceptable degradation in the nearest future).
Signatures

:

very efficient coding schemes have been studied specifically
for hand writing, as the one used for the "Teledessin" system
in French.

Invoices

:

as compared to other commercial letters, invoices show the
pecularity of using a large amount of horizontal or vertical,
solid or dashed separatiol lines of frames. These elements
must be coded with geometric primitives such as LIM or AREA
from the PDI of (Picture Description Instruction) as used
in
Telidon.

Technical reports : beside text, reporting often requires the help of
drawings, tables or synoptics, in which we find geometric elements to be coded with PDIs - like geometric
primitives and annotations at various angles ; writting
at different angular directions, although not included
in PDIs is a common feature in plotting oriented packages and it can be easily implemented as far as digital character generators are available.

I

Photographs are often joined to reports, usually in
a quarter of page or half a page format. Neither facsimile run lenght coding, nor PDIs POINT instruction
seem to reach optimality in this particular case. Tha
best methods could probably come from digital TV coding
research where sophisticated schemes such as those
using Fourier or Hadamar transforms are beeing studied.

A statistical evaluation (on a small but meaninful sampling of current
documents) has resulted in an average of 20k bits per page.
Horewer,.local optimization is worth vhile i: and only if the switching
control function between the different coding ukthods does not bring a significant overhead, in the Videotex area, where the coding philosophy has
been directly derived from the character oriented ISO 646 and ISO 2022
standards, multiplexing flocs of different nature is performed by somelines
three and even four charact.er escape sequences, which is at least heavy.
Therefore we are convinced that multiplexing numerous data flows,
consequence of local optimization, is of interest only if it is supported
by a powerful and flexible end to end procedure in a packet switching
philosophy.
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System implementation
Optimal coding generation may be obtained in two way

:

i) Fran a document (on paper) already produced somewhere else, by an
automatic identification process ; the associated sophisticated
techniques, if nearly mature for character recognition (OCR) are
not readily exploitable for geometric primitives identification.

2) by generating the document and corresponding codes in the same time
we then need the following devices
:

for text

: keyboard

for signature

: electronic writing tablet.

for synoptics

:

CRT (Teletex like terminal)

CRT with light pen and graphic software package.

for photographs: facsimile terminal or camera with sampling
electronics.

The operator has to check the lay out of the final document composed
from the different pieces eventually produced apart from each other. A high
resolution soft display device is desirable for this function. Several
possibilities (1728 (H) x 1200 (V), 1728 (H) x 2400 (V), or 2400 (H) x 2400
(V)) are under subjective evaluation.
The technical implementation of the system does not raise any fundamental problem, never the less the acceptability, by a secretary for instance,
of a system making intensive use of intelligent terminals has to be demonstrated.

Insertion of the service

Insertion of the Facsitex in the teletex, facsimile and Videotex environment is easy. After the first steps of the communication procedure (service identification, terminal identification, option negociation) the Facsitex terminal will, if necessary, simulate a Teletex, Videotex or facsimile
terminal according to the other end identity, by simple translation of the
"intelligent" code (See figure 3).
Our approach leading to a global graphic communication service, the
Facsitex, as shortly described in this paper, may appear somewhat
futiristic. Nevertheless, we expect that the prototype system under
development in the CCETT labs will bring important information in the
field of acceptability, amount of software necessary, improvement in
term of access time to a document, reduction of data base volume,
etc...
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Table

1

DISPLAY STANDARDS

asic l-evel

ervice

Videotex

Features

Facsimile

Teletex

41111

Structure

Character

Display format

TV screen
4 to 3 ratio

Number of dots

Roughly
400x(250 or 210)

dot

Character

ISO A4 and
American
215 x 297 mm

ISO A4 and
American
215 x 297 mm

1728x 1143
228M

(not standardized;

Number of characters
per leaf

25

40 x 24

77 x 56

21

Alphabetic
Extensions

+DRCS

Semi-graphic

Colours

e colours

Other
features

Double high, wide
revue background
plashing, conceal,
boxing

Comments

Several
Character
fonts
a w

o W

Anisotropie
dot 8 duts/mm
horizontal
3.85 or 7.7
vertical
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Table 2

INTERWORKING CONFIGURATIONS

VIDEOTEX

SERVICE

TERMINAL

INTER

I

S
E

D
E

N
D

V

0
T

TELETEX
BROAD

INTER

FACSIMILE

eaninglessfutur

futur ?

BROAD

INTER

BROAD

meaningless

O.K.

E

R
E

X

C

problem of
display format
(memory size)

E

\

\

I

V
E

T

S

E

E
N
D

I

I.

E

meaningless

meaningless

futur ?

T
E

X

for colours,
format, flashing,
semigraphic, double
wide, double high

E

C
E
I

O.K.

V
E
F

A
C
S

S
E
N

meaningless

futur ?

meaningles

.

D

I

M
I

1

L

E

E

C
E
I

character generator
format
colours
flashing, dialogue

character generator
page memory

V
E
1

1

got

X indicate impossibility.
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Figure 3

to

Videotex
services
Teletex

Facsitex interval
coding

to facsimile
service

static characters
portion

dynamic characters
portion (DRCS)

DRCS

handwritten class
translator

L

_1

translation

portion

..

geometric class
portion

photographic class
portion

to facsitex service
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Figure 4

FACSIMILE QUALITY

18th January, 1972.

FACSITEX QUALITY

-r

18th January, 1972.

to the facility of facsimile

the facilit; of facsimile

caused to perform a raster scan over
1 of print density on the documen*
an analogous electrical video signal.
a carrier , which is transmitted to a
or cable communication link.

sed to perform a raster scan ovet
print density on r.e document
nalogous electrical video signal.
rrier, which is transmitted to a
able communications link.

odulation reconstructs the video
e the density of print produced by a
scanning in a raster scan synchronised
rminal. As a result, a facsimile
produced.

atian reconstructs the video
e density of print produced by e
nning in a raster scan synchronised
al. As a result, a.facsimile
used.

this facility in your organisation.

facility in your organisation.
Yours sincerely,

Yours sincerely,

P.J. CROSS
Group Leader - Facsimile Researdb.

P. 3. CROSS
Group Leader - Facsimile Research
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Transport Service Standardization Issues
In Open Systems Interconnection
I. M. Cunningham
Bell-Northern Research
Ottawa, Canada

Abstract

In 1978, the subcommittee on Open Systems Interconnection within the
International Standards Organization commenced the development of an
architectural reference model that would serve as the basis for future
development of protocol standardi to permit communications among distributed
heterogeneous computers and terminals. The Consultatiie Committee for
International Telephone & Telegraph (CCITT) also started a similar effort in the
same year with the objective of ensuring an orderly evolution of CCITT
Recommendations for applications and services. This paper gives a brief review
of some of the architectural concepts that are the basis for the respective
The paper then describes and comments on some of the major
reference models.
unresolved issues associated with the lower layers of the model.

1.

IN

For a number of years, articles have been written describing and forecasting the
increased use of computers to perform functions that directly benefit the
general public. A large category of these uses can be classified as distributed
applications where elements of the data entry, processing and storage are in
different locations. Even now, distributed processing within organizations or
companies is being heralded as the trend to follow. The next step will see the
use of distributed information systems that require the transfer of information
across company or organizational boundaries. Examples of two frequently
discussed applications that require inter-organizational data communications are
electronic mail and EFT.
A key aspect of all distributed systems is that a set of agreed procedures
(i.e. protocols) are used to convey information between applications in
different systems. To date, protocols to support particular applications have
either been defined by task oriented groups (e.g. ARPANET, SWIFT, SITA) or by
individual computer manufacturers who in turn provide them to their customers
for implementing systems. These protocols are usually able to meet the needs of
the various applications that have been considered to date, but they lack the
generality to solve some of the future distributed applications.
If the next step, irter-organizational, ubiquitous data communications is to be
realized, then a set of commonly agreed upon protocols must be defined and
implemented. Without these agreements, some of the products and services
proposed for the future will never come to uarket.
This is a situation where
the lack of standards will impede inri-vas tqn by creating a set of underlying
technological blocks that each p)tIttiri ikolementator of a new. service would
need to overcome.

The importance of standards has long been realized. For example, the
International Standards Organization (ISO) has developed a High Level Data Link
Control Procedure (HDLC) and CCITT has defined interface Recommendations for
circuit and packet switching networks (X.21 and X.25 respectively). While the
standards effort was progressing, there was a concern that specific standards
were being developed by different groups without a single common view of the
overall structure or what was or should be the relationship between these
various new standards (e.g. complementary or competitive). There was clearly a
need to develop a mechanism for co-ordinating these efforts.
ISO created a new subcommittee entitled Open Systems Interconnection and CCITT
Study Group VII appointed a Rapporteur to examine a similar problem with a view
to coordinating work within CCITT. In essence, both groups have a charter to
develop an overall reference model that will set forth architectural principles
and then propose a specific model. that will a) partition the solution so that
different groups can work in parallel with minimal conflict or overlap and b)
identify the role of existing standards and specific portions of the model for
which new protocol standards should be defined. To ensure that only one
reference model is produced, there is a need to align the output of ISO and
CCITT work and to this end a number of participants, including the author, are
active in both groups.
The latest version of the ISO reference model is described in document
ISO /TC97 /SCI6 N227 [1], which was produced at the last SC16 meeting held in
London in June 1979. The latest CCITT reference model is contained in Annex 1
of [2].
For further background, the reader is referred to [31.
Section 2 of this paper reviews soiae of the architectural principles underlying
the parti* -ming of the solution defined by the reference model. Following
this, the portions of the reference model that pertain to basic inter-process
communication between processes in different (or the same) systems are examined.
Of particular concern is that contrary ro initial indications, the ISO model
does not take advantage of Recommendation X.25 virtual circuit services.
Section 4 reviews the current standardization status and the prospects for
completing an agreed upon reference model.

2.

ARCHITECTURAL PRINCIPLES

Three basic architectural notions upon which all other concepts are developed
are entities, protocols, and functions. An entity is a logical object that
performs functions in cooperation with other entities to achieve some specific
Protocols are the means by which entities in different systems
objective.
communicate and coordinate their operations.
To avoid developing complex all-encompassing functional protocols for every new
application, two additional concepts (layering and layer services) are used to
partition the solution into manageable units and permit the orderly evolution of
standards.
The notion of layer 13 analogous to information hiding or nested
subroutines, in that a service is provided without knowledge of how it was
performed.
The layers are defined as an ordered set with each layer defined by
More exactly, entities, which exist in each layer, use
the service it provides.
the services of the layer below plus their on functionality to provide enhanced
2 G-2
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services to the layer above.
In addition, associated with each layer are
entities that cooperate using their respective peer protocols.

Both the ISO and CCITT reference models currently have tne same seven layers
though the services and functionality assigned to them differ in some important
aspects which will be described later. Starting with the lowest layer, the
layers are: physical, link, network, transport, session, presentation and
application. A set of general partitioning criteria used to select these layers
may be found in Annex 1 of [2].
'llapters 2 and 3 of the latest y4ersion of the ISO reference model [l] provide a
good overview of the architect,ral principles involved, however, a few points
that have caused confusion ar% worth reiterating.
"

The objective of the standardization effort is only to develop standard
protocols for use between systems and not to standardize the systems
themselves. While it is often necessary to discuss issues in the context of
probable implementations or to define detailed laver service primitives to
clarify the services provided, it is not the inte
'on to define how a system
should be implemented.
2.1

Since each layer relies on the services of the layer below a given open
system must, in general, implement and use protocols associated with all
layers.
Skipping a layer creates an architectural fracture in the sense that a
given layer peel protocol will not operaLe correctly without the support of the
exact service specified for the next lower layer.
2.2

_

2.3

Layer boundaries can be selected at points where alternate protocols may be
expected. For examtle, both HDLC and BSC are examples of link layer
protocols.
In contrast t) these link protocols which use error detection and
re-transmission, a link layer protocol could be defined that uses forward error
correcting codes.
It is important to note that the next higher layer protocol
is independent of the particular l'nk protocol used as long as the service is
the same. Alternate protocols permit flexibility but it must be kept in mind
that adjacent systems must operate using the same peer protocol if interworking
is to be realized.

3.

1)

UNRESOLVED ARCHITECTURAL ISSUES

At the start of most new standardization processes, each delegation comes with
its on set of major concerns and proposals for their solution.
There is an
immediate need to develop tools (e.g. common vocabulary) so that the various
concerns and issues can be understood ana eventually a single solution
developed. Within the tight time frames of an international meeting only a
small number of issues can be resolved and the remainder are left for further
study.
As the work progress, the original further study items are resolved and
new ones created as the problem/solution is further refined.
Further study items are identified within he ISO and CCITT documents describing,
the reference models. The study items, however, are often symptomatic of
broader issues that are not fully documented. This section examines some of the
major outstanding issues associated with the lower four layers.
2G- 3
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3.1

Provision of Transport Services

The Transport Service is concerned with the transfer of unstructured data units
between processes in different systems, and the Service is considered to be an
important partition in terms dividing the work on development of the reference
model. There is general agreement between ISO and CCITT on the definition of
the Transport Service but not on the method for achieving this service.

The Transport Service provides a full duplex pipe for exchanging data units of
unbounded size, in sequence, between processes in end systems (i.e. systems
containing the two communicating applications). The Service allows the receiver
to control the rate at which it accepts data from the source, i.e. flow control,
An
and it also provides a purge mechanism for removing all data from the pipe.
additional expedited signalling capability (interrupt) to bypass flow control is
being studied. There is a very low undetected error rate and any unrecoverable
The
errors are reported to the entities that are using a transport connection.
scope of transport addressing requires some further discus ion. The service
features described above are always provided. regardless of the type(s) of
underlying network(s) supporting the connection, however the connection may be
established with various qualitative attributes, e.g. throughput, cost, transit
delay, reliability, etc. The two different approaches to providing these
services are discussed next.
The first approach which is described in the ISO model (11 employs an end-to-end
transport protocol. This protocol operates between the end systems, i.e. no
intermediate transport entities exist to operate on the protocol. Thus all
end-to-end protocol control information is carried strictly as data by any
intermediate nodes/networks. This approach is illustrated in Figure 1. The
end-to-end transport layer assumes a minimal network layer service, i.e. an end
system addressing mechanism, the ability to transfer a data unit of limited
size, and possibly sequential data delivery. All other services such as flow
control, data delineation, purge/interrupt are provided by controi procedures
In essence this approach rules out
within the end-to-end transport protocol.
the possibility of providing Transport Services via node-by-node protocols such
as X.25.

END -a0.01D TRANSPORT PROTOCOL
MID

END

STSTIK

1

STSTEK

PIUMTIVZ ETTWOIC

LAM SERVICE
FIGURE 1:

ISO STRUCTURE FOR TRANSI4T

The second approach is described in Annex 2 of (21 entitled Elements of a
Network Independent Transport Service. This approach allocates greater
functionality to the network layer to the extent that the network layer provides
the Transport Serqice. This approach is illustrated in Figure 2.
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This approach is based on developing a consistent network layer service
regardless of the type of underlying network. Thus the need for an end-to-end
transport protocol solely to provide Transport Services is not required. By
having a consistent network layer service, the interworking between networks of
different types is resolved. The transport layer in the CCITT reference modegt
is designed to,provide qualitative enhancements but does not alter the basic
nature of the service. For example, the transport layer may perform
retransmission to provide higher reliability or provide an additional level of
multiplexing so that several applications can share a network connection (see
later section for discussion on multiplexing). If all functions of the
transport layer vanish, then the transport layer service is identical to the
network layer service not only in neure but also in quality.
An end-to-end transport protocol which assumes a minimal network layer service
can provide the required service. The weakness of the end-to-end protocol
approach is that it requires all systems to implement an additional protocol
above the network layer and introduces substartial software and communications
overhead.
Part of the motivation for developing an end-to-end transport
protocol stems from a concern that the three lower layers i.e. physical, link
and network cannot be structured in a manner that allows a consistent service to
be provided, particularly when networks of different types are used.
A number of groups have expressed concerns regarding the variations in X.25 in
public data network implementations and the impact this has on efforts to define
a common network layer service. These concerns are appreciated within the CCITT
forum and are being answered. First, the revised text of X.25, which will be
published at the end of the current study period, will nlarify the virtual
circuit service. For example, a common point of confusion has been to infer
that no end-to-end services are prodded by X.25, since the Recommendation is
defined as an interface protocol between a DTE an a DCE. In fact, virtual
circuit service provides end-to-end sequencing, flow control, data delineation,
etc.
The major difference has centred around the issue of end-to-end
acknowledgement (i.e. should P(R) have end-to-end significance?).
There are valid views on both sides of the debate which only serves to highlight
the need for overall architectural coordination. This particulr issue is being
resolved by allowing virtual circuit service users to request end-to-end
acknowledgement on a per packet basis as required. Recommendaion X.25 will be
finalized by Study Group VII in February 1980.
i
Circuit i$ ntten equated as being solely suitable for packet
switching networks yet the service provided is also applicable to applications
In fact, if applications are to
operating over circuit. switched networks.
interwork over combinations of local, packet, circuit etc, networks, then at

X.25 Virtt.
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some layer, a common level of service must be provided. In achieving this
consistency at the network layer, it is important to note that the layer 3
protocol may be based on X.25, or if only a single connection is required, then
a -mini-protocol" directly above HDLC may be sufficient for providing virtual
circuit service.
In pratice, portions of a single network connection may be
supported by different network layer protocols.

3.2

Rel: .ionship Between Circuit and Packet Switching Recommendations

One objective of the work on developing a reference model is to specify the role
of existing Recommendations such as X.2I for circuit switching, X.25 for packet
switching, and V.25 which applies to automatic call control procedures over the
switched telephone network. In particular, if one asst ies for the moment that
the 3 levels of X.25 correspond to the 3 lowest layers of the reference model
then the question is which layer services in the model are provided by the X.21
service?
There is agreement that X.21 provides a physical circuit whose data transfer
Above
characteristics correspond to the physical layer data transfer phase.
this service, link and network layer protocols are added to provide the network
layer service.
The ISO model shows X.2I as residing entirely within the physical layer of the
model. There is, however, a proposal to develop a layered version of X.2I in
which the X.21 address corresponds to the layer 3 (network) address fit].
Associated with this proposal is a concern that ISO and CCITT have not yet
considered the operational phases of the model in sufficient detail.
In the ISO model, the physical layer address specifies the location of the
dress specifies the
end - points of the physical circuit. The network layer
the systems containing he applications. The
location of the end-systems i.e.
illustrated in
need to clearly distinguish these two types of locations i
tccuit network
Figure 3.
DTE's (host/terminal) A and C are cornected to a
(X.2I or telephone) and DTE B is connected to an X.25 network (public or
private).
Applications in DIE A have the option of establishing a path to applications in
DIE C either by a direct connection through the circuit network or by a
connection through both the circuit and packet networks.
If DIE A establishes a physical circuit directly to DTE C, then DTE A and DTE C
are at the end-points of the physical circuit, i.e. identified by circuit
switched addresses. Since, in this case, the applications are in Wis A and C,
these two DTE's are also the end-systems. The network layer addresses could be
considered redundant in this case since there is a one-to-one correspondence
between physical circuit end-points and the end-systems.
If the application's data transfer requirements necessitate the use of both
networks, then DTE A must first establish a physical circuit to the packet
network i.e.
to packet node PO. Following the establishment of a link
connection over this circuit, then DTE A establishes a network layer connection
by specifying the address of the end-system, DTE C. Before the network layer
2G-6
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connection establishement can be completed, an additional circuit connection
must be established by the packet network (i.e. node P3) to DTE C. Note that
DIE A is unaware of this latter operation.

CIRCUIT HEIDODI

PACKET NODE
PACKET NETWORK

FIGURE 3:

CIRCUIT RODE

CIRCUIT AND PACKET INTERDORKING

Some additional architectural points can be illustrated with this exanple.
First, the addresses used in both the physical and network layers can and
probably should be defined in the same numbering plan (see section 3.4 b.;low).
Second, multiple network layer connections may be supported above a single
physical layer connection. For example, DTE A, while connected to the packet
network, can simultaneously have network layer connections to DTE's B and C.
Third, the means for reliably exchanging circuit switched control information
between DTE A and switching centre Coshould not be confused with the link layer
which operates between the end points of an established physical circuit.
Fourth, packet networks may use circuit switching networks to establish physical
layer connections between adjacent packet nodes. In this case, there is in
general no correspondence between physical and network layer connection
end-points since the physical layer addresses identify packet nodes and the
network layer addresses identify end-systems which are usually outside the
network.

There are strong economic justifications for preserving the distinction between
theL.e two types of end-points.
:a the above example, DTE A determines the cost
of the data transfer by selecting the circuit end-point and hence the transfer
medium.
A DTE using these networks would use X.21 or V.25 for the physical layer, a link
protocol such as LAPS, and X.25 level 3.
This is the most general DTE
interface.

2G-7
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3.3

Multiplexing

The need for multiplexing within the lower three layers, physical, link, and
network, is well established. Users of European packet switching networks have
identified the need for multiplexing above virtual circuits. In general, packet
switching tariffs are based on data volume transmitted and erirargely
independent of connection duration. However several European ketworks have
duration charges which dictate that, for low volume traffic applications, the
most economical solution requires multiplexing above virtual circuits.
North American packet networks have tariffs based on volume only and there is a
cost penal-y for multiplexing above virtual circuits. For example, flow control
is provided through the virtual circuit service but, when several independent
streams are multiplexed above a single virtual circuit, independent flow control
for each stream must be performed through the exchange of control information
contained within data packets. For certain traffic patterns, the transfer of
this control information can double the charge over equivalent non-multiplexed
data flows.
If the economic needs of both groups are to be met, then both approaches must be
permitted and a means found for users to interwork. This issue also raises the
philosophical point that inconsistencies in tariffs require the development of n
more elaborate model which consequently delays the standardization and
implementation schedule, complicates interworking in general, and thus
presumably is an impediment to public data network usage.
It has been proposed that multiplexing should also be a session layer function,
but it is pot clear whether this need is based on the belief by some that, in
the ISO model X.25 may be a transport layer protocol.

3.4

Addressing

Discussions on addressing and the associated concepts of name (title) and route
have been long and difficult. An excellent intduction to these three concepts
in contained in a paper by Shock (5). This same paper also describes the CCITT
world wide numbering plan for public data networks, Recommendation X.I21, which
encompasses the existing numbering p' , for the telephone and telex networks.
An address is defined as an identifier that specifies the location of an object.
The difficulty with this definition is that the meaning of location within the
context of the reference model, is difficult to define. Location must be
defined in terms of other abstract objects defined in the reference model.
While this does clearly identify what is being addressed, the semantics of a
particular address are not always obvious. So far, there are more questions
than answers on this topic. The following are some questions which will
hopefully give the flavour of the current status of addressing in the lower
layers.

There are questions On the structure of addresses. Are addresses always
hierarchically structured or are there separate address domains connected by
gateways which perform address translation?
2G-8

If RecovAendation X.121 were to serve as the basis of a hierarchical numbering
plan, can it be extended in a structured manner to encompass private/local
networks? Could such a structure still ensure a unique world address (i.e. an
address of a system that is valid and recognizable anywhere)?
Is there a need to establish well defined boundaries between the portion of the
address that selects a system and the portion that selects a process within that
system? Do specific portions of the address need to e assigned to different
layers? How is the address space managed when (porti ns of) addresses are
specified by international bodies, public network an local/private network
administrators, and individual system managers?
Addressing impacts the entire reference model and it will become more difficult
to proceed without an agreed overall resolution of this issue. The
standardization work hay ?robably reached the 1.evel of maturity where total and
practical proposals nee') L) be received and discussed.

4.

PROGRESS TOWARDS STANDARDZATION

At the last ISO/TC97/SC16 meeting on Open Systems Interconnection in June 1979
the basic seven layer model was approved and version four of the reference model
(ISO/TC97/SC16/N227), which has the status of a working paper, was produced.
The Introduction, purpose, and architectural principles contained in the revised
reference model (N227) were reviewed and approved by SC16 but unfortunately rime
limitations did not allow SC16 to review the service and function specifications
for each layer. The lower layer issues described in the previous section can
not be resolved independently from one another but must be discussed within a
full SC16 plenary if they are to be resolved to everyone's satisfaction.
SC16 has proposed a number of new projects based on N227, and new working groups
were proposed to complete the service definitions and develop protocols for a)
transport and session, b) presentation and application (VTP and FTP) and c) to
examine management issues in the reference model. It was proposed that projects
associated with the lower three layer be assigned to SC6 (Data Cmmunications).

r
Although the individual layers were not reviewed or approved,
re-organization of the working groups in SC16 will maintain Coe nomentum of the
wi.rk effort.

The partitioning defined in the reference model is intended to serve as the
basis for chartering groups to work in parallel with minimum interaction and
conflict however this work has not yet resulted in agreement on the distribution
of functions between the transport and network layers. This topic was discussed
at the ad hoc ..oup level in SC16 but the group was evenly split over whether or
not to increase .etwork layer functionality. The last CCITT meeting on Layered
Models strongly supportld the need for increased functionality in the network
layer.
There is a real concern that further discussion and resolution of this
issue may he triore difficult to coordinate given that the responsibility for
aspects of *work and transport layers is spread between SC6, SC16 and CCITT
Study Group VII.
2G-9

5.

CONCLUSIONS

The importance of the work on Open Systems Interconnection is widely recognized,
and many individuals and organizations have devoted considerable amounts of time
and effort to further the work.
The work is as much an effort in human as in computer communications.
to success is in understanding the needs and concerns of the various
organizations and structuring the solution to meet these needs.

The key

Completion of the protocols identified by the reference model will be a
tremendous catalyst to the entire data communications industry.
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AN INTRODUCTION TO THE REFERENCE MODEL FOR
OPEN SYSTEMS ARCHITECTURE
Michael J. Ferguson
Bell-Northern Research
1NRS-Telecommunications
Montreal, Quebec

Abstract

This paper is a tutorial introduction to the reference model for Open Systems
It is intended to set the conceptual framework and vocabulary for
Architecture.
the subsequent papers in this session.
This paper outlines a brief history and
motivation for open system interconnection, and then describes the key concepts
A brief description of the purpose and services in the
and their interrelations.
layers then follows.

4

I.

HISTORICAL PERSPECTIVE AND MOTIVATION

Since the spring of 1977, there has been a combined standards and design effort
by the International Standards Organization (ISO) and later by Committee
Consultatif International de Telephone and Telegraph (CCITT) to devise a
framewot; that would allow any person, terminal or computer to communicate.
Communication is used here in fts broad sense to include data transport and an
operational understanding of the data semantics.
Earlier work at ISO and CCITT had concentrated on the conceptually simpler, but
still very difficult, problem of data transport, but it was quickly recognized
that successful communication required more than data transport. The stubborn
mechanical single mindedness of the logical devices communicating requires a
precise definition of the communication interactions. Experience with ARPANET
at that point indicated the high level protocols were both complex and potentially
incompatible. Thus an effort was started at ISO to define a reference todel for
"open systems architecture".
"Open" as the opposite of closed to suggest that
'Adherence to a set of specified protocols and standards as embodied in the
-architecture" would allow a "system- to carry on meaningful communication via an
interconnection. Ten countries are involved in the ISO effort with similar
activities in CCITT and some computer vendor organizations. This effort goes well
beyond standards and is in fact involved in areas which are current research
topics. As Bachman 11) in his historical review of open system interconnection
notes, the effort is more one of design than standards. If successful, it will
both enhance and constrain the form of future automated communications. We all
have a large stake in the outcome, since the ease of communication has profound
tnfluences on the pervasiveness of the dependent services. There is enough
conceptual content in the problems to fascinate engineers, social scientists and
mathematicians.
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THE KEY CONCEPTS

The key concept in the open systems architecture is that of aservice.
A
service is defined as a capabili y offered by the architecture. More precise
definitions of a service centre around the difficulty of wntity and quality
of those aspects that are central, those that are secondary and perhaps merely
desirable, and those that are mere artefacts
of the implementation. An
example of a service is a "virtual circuit" which has become a central part of
-scket switched networks. Although sequencing of data carried by A virtual
../..rcuit is an agreed part of the service, the inclusion of both a "soft" clear
and the "hard" clear of the X-25 [2] network interface is perhaps not. Even
more difficult to determine is whether quality aspects such as transit delay
must be specified as part of the virtual circuit service. Although failure to
specify precisely all aspects of a service constitutes a danger, it is still
possible to separate services and to organize them so that more detailed
specification can be affected by independent groups. The key organizational
concept for services is that of a layer. A layer presents, to the layer above,
a well defined set of services and a set of rules for invoking those services.
In order to provide the services for the layer above, use is made of the more
primitive services of the layer belov, along perhaps with some additional new
or
unique functional capability that exists on that layer. The logical
separation of services into layers would be made easier if there were some
absolute hierarchical dependence of one service on another. Unfortunately this
is not the case and hence the placement of services in layers is subjee:t to
some negotiation.

The next key concept is that of a system which can be thought of as a locatable
processing structure. A system is the only concept with any idea of a physical
location. Thus the world of open systems architectures is partitioned
1.
horizontally into layers ani vertically into systems as suggested in Fig.
An enti is a logical object that exists entirely within the intersection of a
system and layer and actually provides some or all of the services to entities
in the layer above it. An entity is roughly equivalent to a process but, as
processess are ill defined, the new word was chosen. Since an entity is
confined to a single system, it may not be able to provide the service to a-.
upper layer entity without the cooperation of another entity.
In fact even
Cooperative
some services in the same system may require cooperation.
arrangements are effected by virtue of a connection joining entities.
In order to reduce inadvertent service dependencies, connections, as
illustrated in Figure 2, can only be made between peer entities on the same
layer.
Connections must be established, maintained and cleared. An entity may
have several connections with the same or different peer entities at one time.
Data transfer between peer entities does not actually flow over a connection
but rather via a service-access point established in conjunction with an entity
in the next lower layer. This is illustrated by the solid line joining for
example An and An-1 in Figure 2.
Thus the service- asses. point acts as
If entity An
a two-way "path" between two entities in adjacent layers.
wishes to establish a connection with entity Bn then at the very least An
must know the global title of Bn. The global t.tle uniqely identifies
Bn amongst all entities that have ever existed uithin the open systems but
does not locate it or indicate an access path or route to it. Thus An must
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establish a "path- to an An-1 that has the capability of locating Bn.
It does this via a service-access point and identifies this point via a
service-access point address. This service access point address serves to
locate An for An-1 anc vice versa.
The service-access point establishment, maintenance and addressing, since it is
confined to a system, is largely a local management issue. An-1 can only
establish a connection-access path to Bn if it is able to establish a
service-access point to Bn, which can only be done if Bn is in the same
system.
Otherwise An-1 must establish a connection to a -.11-1 that is
able to complete the connection-access path to Bn. However, A4-1 does
not know, from the global title the location of Bn or Bn.../. Thus a
directory concept is introduced to allow An-1 to determine an (n-1)
service-access-point address associated with Bn and a routing concept to
allow the determination of the next lower layer service-access point address
needed for the next step in the connection-access path. The implementation and
implications of the directory and routing are subtle and not yet well
understood.
Thus for An to be accessible from (n+1) and (n-ost layers,
it needs both an (n) and (n-1) service-access point address.

r

Once An-I has established a connection with Bn-1, the connection
between An and Bn may be established.
Connections have connection
identifiers to assist in management and connection endpoint identifiers
consisting of the first and last service-access point addresses on the
connection access path and two associated connection endpoint suffixes to
distinguish between connections having the same connection access path
endpoints.
Connection access paths do not need to be direct in the sense of travelling up
and down to the physical layer only once. There can be relays by entities in
intermediate systems. For example An-1 could
have reached Bn-1 via a
connection from An-1 to Cn-1 and CE1-1 to Bn-1. A layer (n)
protccol is a set of rules and formats (semantic and syntactic) by which
connections are established, maintained and released and by which data units
and control information are transferred (logically) between two cooperating
peer entities. Layer protocols are those currently under investigation and
Interface protocols involving service-access points are
standardization.
currently considered to be implementation dependent and are not being subjected
to standardization. The exact interdependence of interface and layer protocols
is not clear.
Thus we see that the reference model for open systems architecture consists of
layers of services provided by cooperating peer entities exchanging control and
an agreed upon protocol over a connection. It now
data units according
remains to describe the specific partitioning of services of the present
reference model.
Ili THE SEVEN LAYER REFERENCE MODEL [31
The lower four,
The seven layer model as proposed by ISO is shown in Fig. 3.
consisting of the physical, link, network and transport layers, make up the
data transport functions, while the session, presentation and applications
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layers make up the data processing oriented functions. Although the general
purpose of the layers is fairly well agreed upon, some of the services are
still subject to debate and definition.

In the sections following, we briefly describe the purpose( 14d some of the
services provided by the layers. More detail and the basis for this
description may be found in (3) and the subsequent papers in this session
(4,5,6,7'.
i)

Application Layer

This is the highest layer in the Open Systems Architecture. It serves to
provide a distributed information service environment appropriate to the user
applications. It may be subsequently layered but it is not obvious that this
will be appropriate. User and management applications are two
basically
different types of application-processes that have been
identified.
User
applications, such as a person operating a banking terminal, a remote data base
query process, or a process control computer operating remote equipment via a
network are coordinated via application protocols. Management applications are
concerned with the operation,
accounting, control and maintenance of the
resources in the layers. Management application processes are special since
3, with corresponding management
they have direct access, as shown in Fig.
processes in the layers. Thus we see these processes performing operating
system functions.
It is presumed that these entities will coordinate
activities in various systems via connections and management protocols. The
exact nature (and structure) of this interaction is as yet unclear.
Discussions on these points form the central part of a paper in this session
41.

ii) Presentation Layer

The key concept in the presentation layer is that of a presentation image.
When two applications choose the same, perhaps negotiated, image they then have
a consistent set of formats and protocols for interpreting exchanged data.
Thus the presentation layer presents the applications layer with services for
delimiting, structuring, converting, displaying and controlling data. An
example of a presentation image is that given by a virtual terminal protocol.
The intent of this layer is to provide a few standard images and hence allow
communication bcween applications without undue cost.
It is recognized that some applications, especially in similar systems, will
not need the services of the presentation layer. Those applications will be
permitted to establish serv!ce access points with the session layer directly
below the presentation layer.
iii) Session Layer

cf

The purpose of the c:::ssion layer is to support a dialog involving structured
data between two eJoperating application -- processes via the session connection
established at the sessioniresentation interface. Ve note that the session
connection access path goe via the session entities. Application-processes
can communicate only via Initiating or accepting a session. A
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session-administration-service consisting of session establishment, session
Identification, session recovery and session release, and a
session-data-transfer-control-service consisting of data exchange, data
delimitation, and dialo; management are services provided by the session layer.
In addition services for synchronization, checkpointing, roll back, and
commitment are to be provided.
Langsford [5) discusses issues in the upper layers in his paper in this
session.
iv) Transport Layer

The transport layer is to provide a universe end to end (system to system)
transport service for session entities whi
are referred to in this layer as
transport users. The transport layer is of only required to provide, on an
end to end basis, services such as sequencing (if requested), error
notification, purging, flow control, priority, expedited data unit handling,
multiplexing and quality of service monitoring, but also to optimise, with
respect to cost, the use of the resources in the lower layers. This latter
req4irement is indeed a quite difficult one and it still remains to be seen
whether relieving higher layer entities from these cost considerations is
possible. The transport entities do not perform any relay function. The
transport layer is not concerned with routing or the location of corresponding
transport entities.
v)

Network Layer

The primary services provided by this layer are switching and routing. Point
to point network connections, with perhaps a relaying function, allows
transport entities to establish end to end connections. Along with the
quality, and
expected connection establishment, maintenance, release, data
control services, the network layer is expected to provide the transport layer
with costing information to allow determination of optimal resource usage. How
much resource allocation control is given to the two layers is still unclear.
Link Layer
This layer provides for the establishment, maintenance, and release of a
data-link between two or more network entities. The intent is to have a single
service on a point-to-point basis even while physical connections
may vary
(eg. point-to-point leased, diel up, multipoint, broadcast etc). A data-link
should provide substantially error-free data transport.
This layer's ability to turn the data pipe on and off without loss
distinguishes a data-link from the physical data-circuit on which it is based.
Other services provided to the oetwor4c layer are: sequencing (if requested),
error notification, quality of servia and addressing information.
vii)

Physical Layer

This layer is the residence of the physical data circuit (connection) that is
used by the link layer. The major characteristic of the data-circuit is that
2G-15

of an open pipe where data falls at the end. This layer is in fact rather
complex containing all of the resources required to establish, maintain and
release point-to-point and "circuit" switched data circuits. It thus has
buried in it a switching service. Data units transported over a data circuit
are delivered, with perhaps some error, deletion or insertion in order. The
physical layer provides an information service to the link layer on fault
conditions, quality of service, service availability, transmission rate, and
transit delay.

The lower four layers are discussed in this session by Cunningham (6) and
Schindler et al (7).
IV

SUMMARY DISCUSSION

This paper has concentrated on a tutorial introduction to the ISO layered
Recently more easily available documents (8,9) than the
communications model.
ISO working paper (3) have discussed the model. This session is intended to
further increase the availability and diFcussion on the issues raised by this
international design effort.
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ISSUES Commmum THE UPPER LAYERS OP THE COMMUNICATIONS
REFERENCE MODEL
A. Langsford
Computer Science and Systems Division, Harwell, England
The concept of a hierarchical structuring of low level communicaOnly recently
tions protocols has been familiar for some time.
has an attempt been made to extend that` structuring to high level
and application specific protocols for the exchange of data
between information processors.
This paper explores the issues

which are generated by so doing.
protocols

(e.g.

terminal

access,

,

It considers how certain

file

and

job

transfer)

are

mapped onto this structure and how management of communications
Th
resources has to be viewed.
ISO reference model of open

system interconnection has examined in detail some of the
Others are unresolved and are
consequences of the stru:ture.
The paper offers the author's personal
topics for research.
view on how some of these issues will be resolved.
1.

Barlicground

--T

Technical Committee 97 of the International Organisation for StandThat sub-committee's remit
ardization formed sub-committee 16 late in 1977.
was to explore the requirement for tile standardization of protocols and interfaces in Open System Interconnection and to report on its findings and recommendations.
It was also charged with the task of developing a "Reference
These things SC16 has accomModel" to which future work could be related.
1)
to TC97 which describes the
plished and has submitted a technical paper
model, identifies existing standards and proposes areas where standards are
required.
SC16 syf not empowered to propose or to develop standards but, in
a separate paper
commends .en work items as projects for standit now
ardization.

Before discussing these projects it is necessary briefly to explain the
features of the Reference-Model.
'Even at the outset we find that the term
"Open System" is understood with %Afferent meanings by different members of
SC16.
Their views may be rough.y partitioned into two alternative definitions:

An Open Systas is one in which subscriber terminals and computers
intercommunicate through their connection to a common cor'unication network.
There is no bar to any subscriber attaching to the network beyond that
required to ensure the safety and intinity of the common network.
(a)

(b)
An Open System is one in which use'ramay intercommup::ate using any
equipment which conforms to standard protocols. for information interchange
without regard to Lhe source or manufacturer of tlit,equipment.

2G-2p1
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definitions are not mutually exclusive but show considerable
The former is tht view of the communication engineer who sees the
His model is the present
PTT providing the common communications network.
voice communication network in which subscribers who use approved terminal
equipment and pay their accounts may access (or be accessed by) any other subscriber.
However no stipulation is made as to the source of terminal equipment which could all be from a single stipplier.
The second definition is
that of the computer user.
He sees little requirement at present to communicate outsie.e a very narrow group of subscribers.
He is however keen to
select his equipment from any vendor and expects it to interwork with equipHis communication network may be private and
ment from &II other vendor.
"closed".
An alternative description of this person's interest is "distrise

overlap.

buted computing".
1)

are likely to recognise
Readers of the SC16 Reference Model dOcument
this dichotomy and may find it confusing.
However, these alternative views

have the merit of causing the issue of Open System Interconnection to be
investigated from a number of stand-points.

They force a reco-nition that the subject matter is germane to a vast
range of pomputer stand. 'imation issues, e.g. communications, data represent;
Many of theie
ation, data .interchange media, programming languages etc.
issues will be discussed (albiet briefly) in this paper.
The architecture of the Reference Model is based upon a strictly hierThis argues for a partitioning, by
archical approach to intercommunication.
The funcfunction, of intercommunication protocol., found in open systems.
tions supported by the protocols at one level of the hierarchy offer services
They, in turn, make use of services provided by a lower
to a higher level.
Attributes
which
dictate this division Lao a number of layers are:
level.
common and closely related functions can be identified as belonging to
a layer,
"(ii)

a well defined communication end-point may be associated with the layer,

(iii)

a specific representation of functions within any layer can be replaced
As long as this may be accomplished
by an alternative representation.
withcut modifying interfsIes between layers the replacement is "transparent" to adjacent layers,

(iv)

communication protocols operate

entirely within

should be no cross-layer effects.

(
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a

layer

and

there

This

concept

of

an hierarchy of

communication protocols has become
reasonably familiar to communications
engineers
and
networks
designers.
It has beer adopted by
CCITT in their specification of the
X.25 recommendation for packet
switching services.
The SC16 Reference Model seeks to extend this
concept from the physical communi-

i

Application

Presentation

Session

cations network to the abstract
Transport

network of interprocess communication within a distributed system.
In doing so it has identified 7
layers (see figure 1).
Of these
the three lowest layers are concerned with the task of conveying
signals from one physical end point
Recognising that
on to another.
within any physical end point
(alternatively called domicile or
host) there may be several logical

Network

Link

Physical

end-points, a fourth layer, the
The 7

layers of the ISO Reference

Transport Layer, is added
This
provides a logical, end-to-and

Model

communication between processes
resident in a domicile which is

Figure 1

he underlying communiritin., =echanism and offers an arbitrarand bandwidth.
It marks the
ily high quality of performance, rc
,f importance
to the communications
boundary between the issues which
independent of

engineer and those of interest to the c

ter systems specialist.

The upper layers of the Communication Reference Model are those three
In
which lie above and use the facilities offered by the Transport Leger.
features
of
these
the
following
spaions,
this
paper
firstly
presents
the
three layers as documented within the Reference rodel and then discusses the
issues raised by this partitioning of the interprocess communication problem.
2.

The Architecture of the U

2.1

tiTJL121i21111LEE

er La ext

7he Application Layer is the highest layer in the Reference Model of
An application is composed of co-operating
Open System Interconnect4ln.
application processes which intercommunicate according to Application Layer
The collection of application processes which collaborate in a
protocols.
given information processing enterprise are referred to as an application
The protocols of this layer exist to serve the end user
process 2roup.
either directly by controlling the application specific features of Information exchanged between processes or indirectly by supporting a distributed
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management function within which the distributed processes run.

All other
layers of the Reference Model exist only to support the activities of the

Application Layer.
2.2

Presentation Layer

The developers of the Rof..'rence Model considered that, in multi-vendor
open systems, different manufacturers would adopt different internal representations within their computers for such items as file naming conventions,
accounting information, control commands, character sets, numbers and text layout symbols.
Although common functions having identical semantic meaning
would be present in the Application Layer (to make intercomAunication meaningful) the syntax for their representations might differ.
Hence the Application Layer would require the Presentation Layer to manage formats and transformations.
Where communicating processes use the same syntactic conventions
the presentation layer offers null functionality.

Transformations are always rtquired to allow computers using different
representations to inter-communicate.
The standardization issue can be
stated very simply.
If there is no standaration of the Pre entation Layer
then a series of pairwise transformations will proliferate.
lath a standard
..here will be a single set of transformations between each local representa-

tion and the standard.

It

is argued that this is more cost effective and

(id.lally) encourages all manufacturers to adopt a single representation.

a

2.3

Ses.sion Layer
A

entities.

session is a co-operative relationship
two principal services are identified:

between

two

presentation

a session adanistrative service to bind and unbind this relationship
and

(ii)

_a session dialogue service which controls the data exchange by synchronisation and data delimiting functions.

Sessions may be two way simultaneous, two way alternate or one way.
In administering a session, the session protocols support the negotiation of
the higher level protocols which will be used during the session.

The initial concept of a session arose by analogy with a user's in.,erIt has since been refined so that it is conactive session a' a terminal.
cerned essentially with the dialogue control aspects of a communication
between two logical end-points.
It is independent of the transport con-

nection which may support a sequence of sessions or one session may extend
As an
over several transport connections (figure 2a and 2b respectively).
example of the former, one transport connection may be retained for some time
while a series of independent sessions (i.e. transaction) take place between
As an example of the latter a session may
the same two network end-points.
be extended over several days while batches of data are exchanged.
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In order

session
transport

Sequence of sessions using a single transport connection
Figure 2a

session
transport

Single session extending over several transport connections
Figure 2b

to economise on communication resources transport connections are only created
to cover the time data actual flows.
2.4

issues

The Reference Model states that there

is a one-to-one correspondence

between application and presentation service access point addresses and
between presentation and session service access point addresses.
As a result
the end-point identified by the Transport Layer is often (and interchangably)
associated with either the session, presentation or application entity.
Thus
Some commentators
the three upper layers appear as a single named unit.
consequently view the upper layers of the model in a different light from the
Indeed some have gone BO far as to suggest that there is
four lower layers.

in reality only one layer above the Transport Layer, namely the Application
They invoke the concept of sub-layering to suggest that application,
Layer.
prePentation and session are synonyms for the samLAtic, syntactic and dialogue
aspects of Application Layers protocols.

For the practical
This may be a nice difference for the purist.
One
person it should have little effect on the structuring of protocols.
feature of a layered hierarchy is that it defines an order within which
Whether application, presentation and
protocols and mappings are nested.
session are sub-layers or not, the functions they represent have to be applied
signals in order and inverse operations mus: be appliAd to
to outgoing
This has u be suadardized and the
incoming signals in reverse order.
7-layer sequence offers an adequate standard.

An associate..i architectural issue which has yet to be resolved 4s the
The communications engineer
relationship between addressing wad naming.
requires an address to establish a routing mechanism for the transmitted uata.
pair seems adequate for this purpose.
However the computer specialist Likes to ignore such_details and would prefer
It is reasonably easy to
to identify the application process by its name.
The

[host,

service

access

point)
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imp1.4ment a system in which a standard process handles all requests for connection to named entities and then asslciate, with that request an unambiguous
address.
However standards bodies do not dictate to manufacturers how
systems shall be implemented.
Only the functions to be provided and the

protocols which are the external manifestations of those functions are
subjects for standardization.

A way of resolving this problem which still
makes clear the functional need has yet to be identified although private
networks have offered solutions.

Reflecting upon the dichotomy of view as to what constitutes an open
system, the SC16 Reference Model provides in one of its appendices an
alternative model for the distributed processing environment (figure 3).

01.

1

data
represertation

data
storage

'program
support

data integrity
...

process &
resource
management

/

intee process
communication
security

The 'Universe' of Open System Interconnection
Figure 3

This is partitioned by functional requirement at the highest level and not by
communication protocol.
It shows, in a simple diagramatic form the impact of
open systems interconnection on a range of computing functions.
It touches
the issues of distribution of data bases in its consideration of data presentation and storage.
The access to remote resources and their control is a

manifestation of the distribution of operating systems.
This impacts not
only upon management protocols but also upon the design and possible standardisation of Command and Response Languages.
Program support in the open environment introduces such issues as the mechanism for identifying and binding
external objects into comp4ter programs and the possibility of providing
standard procedural interfaces within programming languages to effect con-
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munication functions.
Integrity and security are vital issues in open
aystems and will be influenced by legal as such as by computing and commuilcation considerations.
All these aspects overlap with each other to a greater
or lesser extent.
Intei7-ocess communication is the main topic of the SC16
The upper layers of that model are to be found in the
Reference Model.
overlap between interprocess communication and the functions identified above.
3.

Specific High Level Protocols

There are a large number of applications for which standard protocols
are desirable.
(i)

(ii)
(iii)

Three have emerged as being particularly urgent.

They are:

virtual terminal protocol
file transport, access and management
job transfer and manipulation protocol

Where do these high level protocols fit into the Reference Model?
There is at present some uncertainty as to how they should be partitioned
There is a
between the Application, presentation and Session Layers.
concensus that the virtual terminal protocol resides wholly within the

Presentation Layer, that files services have both Application and Presentation
Layer attributes end that job transfer and manipulation protocols will need to
make use of file service protocols.
The

approach

usually

taken

in

establishing

tnese

protocols

is

to

postulate an abstract model of the computing and communication environment.
This model provides an idealised view of the operational and functional
requirements for a service together with a conceptual design and implementation of that service.
Thus the virtual terminal provides a conceptual input/output device; an
abstraction of an interactive terminal through which a human communicates with
a computer program. The computer and terminal user are partners in a dialogue
whose semantics arl, handled by the Application Layer protocols for a particThe signals, passing betwen the conceptual input/output device
u1ar service.
and application to maintain a presentation image common to the partners,
constitute the virtual terminal protocols.
The actual terminal may be formed from one or several devices, possibly
with attached or inbuilt intelligence, under the control of a human operator.
Those functions which the operator can exercise locally and have no 'emote
effect are not the cGccern of the virtual terminal (e.g. local editing funcThe designers of virtual terminal
tions to correct typing errors on input).
There
protocols recognise that there are a number of real terminals classes.
This allows a virtual
is a corresponding set of virtual terminals classes.
terminal class to be identified by a simple declaration and avoids the many
tedious interchanges which would be needed if the terminal characteristics
Recognised classes
were negotiated between the application processes.
include stream (i.e. scroll mode), page, data-entry, word processing and
graphics terminals.
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Conventionally, terminals are used in two way alternate mode and this
method of working has influenced the way virtual terminal requirements are
often specified.
Dialogue control is invoked by asserting which of the two
application entities has the turn to send data.
It is well known in such
situations that one or other of the application entities may wish to assert
its turn.
This is commonly accomplished by an attention signal.
These are
clearly features of the Session layer though frequently such "out-of-band"
signals are implemented by use of a much lower level "interrupt" mechanism
(e.g. the X25 interrupt provided in the network layer).
This happens in
spite of the fact that a full duplex communication channel is provided by the
Transport Layer protocols and the concept of a half duplex virtual terminal is
a logically maintained fiction.
Thus, the attention can be transmitted by

the Tt.insport Layer protocols as m "in-band" signal.

Within the conceptual data store each symbol has three attributes; (a)
its graphic representation, 0) its presentation mode, (c) its address in the

On a real device the presentation mode offers such features as
intensity, colour, inverse video, blinking, non-echo etc.
Being addressable,
symbols may be inserted at will within the store (equivalent to cursor
control).
Issues still to be addressed by the designers of virtual terminal
protocols are the character sets to be used particularly for open international communication.
The Roman alphabet used by the English speaking
world is inadequate.
store.

The model for the abstract file store establishes a conceptual file,
image, file attributes and file access methods.
A filestore is an administrative collection of files residing at a particular domicile and includes
descriptions of file properties and file names.
It may also contain pointers
to files in other filestores possibly held at different domiciles.
A file is
a container for a named collection of information with a common set of
properties.
It may be structured or unstructured.
File access covers the inspection, modification and replacement of alI
File management is the inspection or manor part of the contents of a file.
ipulation of the properties associated with the file as n whole including man-

One service which is continually
ipulation of the file name or location.
demanded of computer networks is an ability to trawler a file from one locaA way of visualising this service is to use file access and
tion to another.
management protocols together with a copy program to effect the transfer.
This moves files on a record by record basis as each (remote) request for the
In a frequently used service such a mechanism is likely
next record is made.
Instead an additional file transfer service is postulated
to be inefficient.
which will declare at the outset that the objective is to move a named file
Following an initial dialogue betwtaa the
from one location to another.
participating file transfer processes the transfer takes place as a unidirectTo preserve file structure, record markers
ional flow of a stream of data.
Thus the model of a file transfer protocol
must be inserted into the stream.
In the former a copy procedure is distridiffers from that for file access.
In the
buted over two hosts and makes local access to local filestores.
latter a non-distributed copy procedure operates between a local filestore and
a remote filestore, through file access protocols.
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Whereas the Application Layer protocol of file transfe4 access and
management are concerned with management and integrity procedures, the
Presentation protocols maintain s mapping of file attributes,
representations and formats between the communicating processes.

names,

data

Less has been said within the standardization bodies concern-ng job
That users feel a need for this serve is
transfer and manipulation.
certain since one of the first applications of telecommunications to computing
However with
was to provide remote job entry to batch processing systems.
the present trend towards interactive programming many of the previously used
Where the interactive user wishes to
techniques are no longer appropriate.
submit a job to a batch system the interactive environment usually enables him
When this file is collocated with
to identify a job file specifying the job.
When the job
the batch processing system, the operation is purely local.
file is located remotely or its program and data components distributed, then
file transfer and management protocols are required to submit the job and
Application and Presentation Layer protocols are needed to
return output.
User enquiries, on
associate named devices with batch processing streams.
the progress of jobs and cancellation of submitted jobs, are Job Management
sevices requiring agreed protocols.
Still less well defined is the range of management protocols which will
Sotto computer specialists have
be needed in open system interconnection.
observed that, because one may sometimes organise a computing task as a
parallel processing activity on one computer, this task could be transferred
to a distributed system where the component processes could truely run in
Were this to become a general rather than an esoteric requirement
parallel.
there would be value in standardising the management of such distributed
For the present the majority of user requirements are essentially met
tasks.
The value of networking lies in giving
by localised sequential processing.
the user access to remote programs, computing resources and data and in the
Because the user imd the resources he wishes to
distribution of functions.
call upon are distributed, some degree of parallel processing and management
The operational requirements of networking mply management
is inevitable.
support in the form of resource directories, accounting and billing
procedures.
Where security is of importance it will be necessary to protect
not only data in transit by encryption but also access to resources.
One
feature exhibited by the new data networks and not provided by voice net=rks
is the identification (by address) of the caller to the celiee.
Password
mechanisms are usually invoked to identify the user to the computer system.
Where more security is needed, the cemputer system should authenticate itself
to the user
Public Key Encryption
methods offers both data security and
authenticatk-,
A user, interacting with many programs at once or at more than one host
Having once identified himself at
site, also requires management protocols.
the terminal the user will be reluctant to have to log in to every system to
which his work takes him.
Some of these systems he will be using by pro-.7y
through another compute.
At some hosts he will have to identify resources
by name rather than network addreso and the problem of managing the migration
of user 'session' from one application to another has already been identified.
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These are all aspects of distributed management which will call for management
protocols.
The Reference Model distinguishes them from other management
_issues by allocating them to the Application .Layer of the model' even though
they are conventionally regtrded as system rather than application functions.
In addition there are in-line management protocols.
These are concerned with
the management of resources which are peculiar, to a layer.
They are most
readily recognised in the lower layers as flow control and error recovery
mechanisms.
4.

Postscript,

At the time of writing this paper SC16 has submitted its proposals to
In its meeting in
Madrid, November 1979, TC97 will decide upon the outcome of SC16's considerations.
TC97 follows SC16's recommendations, SC16 will create four'its parent. committee, TC910, and these are out for ballot.

working groups to handle technical issues.

These will cover:

Reference Model
Application and System Management
Application and Presentation Layers
Session and Transport Layers
fr

The issues that have been identified in' this paper, and many others,
investigated in depth.
be
The normal process of 'creating an
will
international standard is slow and many commentators have suggested that it
will be at least_ five years before the topics discussed here have become
international standards.
The author's own view is that there is no need for
The guide lines
the computing community to dispair of networks until then.
for the future are well established.
Once a standardization work item has
generated a proposal of value it can be expected to become a standard in the
fullness of time as dictated by ISO voting procedures.
It is likely to be
taken up speedily as a de facto standard both by manufacturers and users.
This,has happened in the case of the HDLC protocols. There is no reason why
it should not happen to high level protocols for open system interconnection:

4
p
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Abstract,

This paper discusses management aspects on OpenSystems Interconnection.
Two major categorles, application management and system management, are
treated in detail.
After.ia careful modelling, the major areas for
standardization 9f managekent protocols are itlentified.
e

/
1.

INTRODUCTION

.

.
,'

,,

'

'

,

.

,

The recent studies lead by' the International Organization for Standdilizlation (ISO/TC97 /SC161 on the Open Systems Interconnection have created sote.
useful architectural guidelines for computer cbtlunications (1). Tircuel.
many*Of the contents require further discussions and refinements, it is
assumed that international cooperations will take. place tc! carry out' the
momentous-tasks. pi this paper, the aspects on management issues regarding
till; Open Systems Interconnection are disguised so that this may provide an
aid to refine and develop the architecture fiom its,management viewpoint as
well.
'

*2.

DISTRIBUTED APPLICATIONS AND NETWORK MANAGEMENT
' -

.
.

.

.

The term 'distributed application' is defined here as a set of applies.tion-processes which are communicating between them and performing,an orderly
data exchange frith synchronization, data integrity and"k:)ther functions to
obtain given objectives; each of thd application-processes resides in one of
the interconnected systems. The Open Systems Interconnection is primarily
concerned with the inter-process communications between systems, btit'at the.
same time some sort of 'higher level' cooperations between the processes are
-essentAal in order to perform the users' distributed appliCations.'
-

The environme t of the interconnected systems and the associated
-.distributed appl
tions can be regarded as a network.
In order to support
and coordinate th distributed applications, special functions for managing '
the network ieso ces are required and, here, they' are referred to as 'net ..work management'.
It is the purpose of the followlng few sections to clarify
the basic' operations and environment of the network management for the
dirtributed applications (2).

t
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AP

NETWORK M4NAGEMENT ENVIRONMENT

3.

Adistributed Sp icaiion may have specific purposes such as a sharing
of resources, obtaining higher reliability, or expansion of a local system
capability bksacpessing additional resources.
In order to effectively
:
.accqmplish these purposes, the network management functions are provided;
these functions include network resource allocation, synchronizatrapof
:related procesSinAs add error/failure,reoovery Schemes.
In plain words, these

Ctions may be considered as if a set of
xists for the network (3). An operating system
in a computer system manage( resources such as main memory and peripheral
equipment; so that the user jobs can share the resources effectively. The
relationship; between user jobs and the operating system maybe considered
analogous to those between the distributed applications and network management.
!operating systems funcfj.ons

The network services for distributed applications are considered to be
two distin0 categories of management functions; i4e., the management in an
application oriented environment called 'ipplicatiop management'' and the
(
management of the_network resources ,sharea by the network jobs called 'system
management' (4)."

REVIEW OF ISO/TC97/SC16 N227 MODEL

4.

,
.

,

,*
,

.

In the ISO/TC97/SC16 N227 model, the network management functiods are
located in'the Application; Layer (See: Figure 1).
.
.

1

f

application-management-application-enitity
.
.

4
1

system-management-application-entity

user-application-entity

.0
,

'Ap'plIAation Layer

Legend:

Presentation'Layer

Interface bet -

Sessibn Layer

ween adjacent
layers
.

Transport f.aor
S

NetwO'rk Layer.

gayer mie,t;tage-

Bata Link laysir
.,
0

ment functions

.

.

Physical Layer

;
.

Figure 1:

.

Special interface for maw.gement

.

A REPRESENTATION OF MANAGEMENT FUNCTIONS
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( a )

PIMA , SYSTEM MANAqgMENT FACTIONS

Activationldeacti

tion stanagement-

. Activation,.mai
distributed in
tion media

enance and termination for physical resoulw
en systems, including data links and communica-

.

r

:

Some piogram loa Sing functions

Establishmentima ntenInceirelease of connections beeween.manw-went entities
A

.1

Open system par
"(b)

i;

ete initiallzatiod and modification

Monitoring
.

Reporting oftstat s andistatus'changes
Statistics repott ng

(c)

Error control. Error deteCtion ar4 some of the diag ostics.

I

I

Reconfiguration and restart,

:
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The application management functions Rave been located in the Applica
tion layer, since they are applied to` application -processes (5). The func-tions which are related to the application management but are noteperformed
within the Application Layer are realized by the services provided by the
lower layers..

.

The system management functions may further be divided into two types:.
(a) the system management functions which are performed within a local sys-

e

-.'

tem only, and .(b) the

system management functions which are rated to more

thanone local system.

.

(a) The system.management functions in a local system may have a laermanagement-entity in a layer which images the resources in the layer and,

the system-manageitent -application -entity which manages' resources in the local
system and resides in therApplication Layer.
's

.

A. well-defined set of protocols is required for the system management functions related to more than one local system.
The entities which
realize such protocols have to be'located in alllthe related systems in thi
case.
Since the inter-system management can be regarded as wspecial case of
distributed applications, the entities of the system management may be con5ptually located in the ApplicationLayer. In Figure 1, the locations of the
syktem -management functions are displayed and it is understandable thattthe.
inter-system connectability'is.heavil*dependent on the protocols in the layer
from the management viewpoint. The special interface among the system-management-entity and layer management- entities should be piqvided if more than two
sfstems,are to be interconnected with effective sys;tems management.
(b)

.

5.

,

DEMELOPMENT OF THE CONTEXT OP NETWORK ItANAGEMENT

In order to develop the foregOing.concepttual description in a practical
envirdnmenf, itls useful to present the models describing both the system
,managementand application management characteristics. For this purpose,
Figures 2, 3 and 4 are prepared and some new termihologies.dre introduced.
Figure 2 shows a model of 'open-systems-network'. The term npen -systems net-work\is used to mean.= abstract network model composed of common resources (systems, links) in the physical: network environment.
'

The term 'user-application-network' means-a network model which'shows an
appliiation oriented environment consisting of the resources employed by a
particular - application.
More than one 'user -application -network maybe built
on an openLsystems -network.
In Figures 3(a) and 3(b), two saparatld user application -netwrks are displayed, which are built on one open- systemsnetwork.
Note that some systems may be used for and belong to two or mere
user-application-networks.

".

NV

The system management functions are required for the network-wide
management of all resources defined for the open-systems-network. The
application management functions are needed for the application specific
management of all resources defined in the user-applicatiwnetwork.
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Loctkiqg at Figure 2 - 1, let us further examine details of open-,
systems-network and user-application-network.
5.1

OPEN - SYSTEMS- NETWORK
, The open-syitems-network, from. management viewpoint; is-a network model.

\

The
wchich represents the mechanismsof the system management in the, network.
open-system-network may consist of more than one open-systems-managementIn Figuie 4, three separated open 7systemsLmanagement-partitions
partitions.
ate shown. Each open-systeths-management-partition may consist ore number o
processes; these are system-management-applicatibn-processes interconnected
by system-sessions. Ones of the sys,tem-management-applicgionLprocesses
resources -in the
-'given the supervisory management reSponsibillity
'

open-systms-managementTpartitIon...
.:

The concett of open-systems-management-partition allows both centralized
How to structure the
'and decentralized network management mechanisms.
centralized or decentralized network management meohanisms is, therefore, left
for the decision of the network designer. \Rills, it has a wide flexibility
for heteroge eous netwOrkimpleinentations.
.

,
.

)

:

.

'The term 'system-sessictn' is introduced to mean a logical session'which
performs communication functions between two system-management-appilicationprocesses for network
agement. A system-managament=apflication-process.,manages the resources of is own as well as the linkS connected to the system.
A system-management -appli ation-pro6iss can communicate with another system management- application- process through the communications services offered by
mt
..
.
the system-sgssiOn.

.

.

_.

5.2. USEOLAPPLttATrON-NETWORK

,

:-

A user-application-network is an abstraction'of a network which uniquely operates a specific diStrituted-application See: Figure 3). A'nutber of
inter-related applicationcprocesses may run' concurrently in a single computer
networICwhere the common network resources are shared by a number of applicaThe user-application-network representss. set of intertion- processes.
.
related Ipplication-processes including the resources for the application.

.

.

0-

.
.

4

A user- application - network may be divided into more than one useraPPlication-management -partition. This concept is similar to the Rrevious

)

open'-management-partitionhich was. based onsystem management,
,
.

.
..

.

.

whereas this one is used for a user application. ,Note, that the user-applicam
tion-management-partition is independent of the open- systems - managementpartition. By introducing the concept.Or user- application - management- partition, in a way sim'irar to ,the system management, the user application, management mechanisms may be centralized or decentralized within the network.

.

,

/

Each user-application-anagement-partition
m
may consist of a
number of user-application-processes and an applfcatimi-management-application-process interconnected by user sessions One and only.pne applicatio4-1,
managekent-application-process exists in a userTapplication-managementialti-
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.
tion and t is the service-manager-fol.: the user application. The main func (a.') address
2Rions of this appliCation-man'agement -application -process ale;
=
conversion from the global title assigned toja user -appiication -proeiis to
.address indicating a physical' loCation,.(b) userkiPplication-pfoedWategise= ration to its user-;applicatlon -network, 4c) eommunieatiori authorizatidn, e.g.,
password, checking, and (d) supervisory information pecessing for user -..: %
The user- session is a session which performs commUni..,N
application- processes.
cation functions between two user -application7processes and/or app/icatien .
management -application-processes.
I

1

:

I.
.

IP

.,-"v

The re4purces logically;related to a distribited:appiication such i,s..
files, devices and databases are considered tb*be, attached to the.correpponding user-application-process. The reasons for attaching.these resources
logically to the user -application -prodesa are summarized as: (a). the model
for abstracting various network, resources cen.be unified as 'relations between
two.user-applicatibn7prOcesses'Instead of cohtplicated or too specific models
like the relationships between user -application -proaesses, logical deices and/
or l'ogical detabases,, and-.(b) management functions for such logical resources'
.

are buried in the user-application-process to-Which they are-attached. Thus;
this creates a simple user application management model andprovides It basis.
for widely acceptable common interfaces for these resources. ),

'

.

,

'

5.3
.

-

OTHER CONSIDERATIONS.
.

-

(a)

Resource Management
.

.

.
.

sc

4

.

4

.

'

.

As described previously, the logical resources such as logically
connected files, devices and databases are attached to a user-application. process in this paper... 'Therefore, the resource managnient.in the tser- '...
f

.

'application - network me,x lie considered equivalent to the access and failure
management fop the user -applicatlon -process.
Henpg, the model described here
-a d thg'discussions are deemed to assist iff outlining the resource management.'
sc ernes such &s directory management (address conversion), communication
au horization, lock and uilloplt Centro', failure management; sand tariff
i
administration.
.
..-.
);

(b)

Data Security

.

4

..

'

4

.
.

.

.

t

Data protection, access control apd authentication control are, among
others, three majce, data security considerations. These should be supported__
by the applicapp and syseem management schemes. However, this subjectiint
detail, is beyo4d4he scope of this paper.
.
c)

Dai

.

,

.

tegil.Wr

.2
nsfs

icy will occur if update processings'ar executed
synchronization amop related proces s. The mechanisms'
such its ehec
recovery, and commitment ontrol are som of the major
issues on data integrity tote stgia for Open Systems In erconnection. The
Model and management component` breakdown exercised, in this paper will also
support further Aevelopment Of this. sakject (6)(7). .
pat.
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.

STANDARDIZATION 01" MANAGEMENT PROTOCOLS'

So far in this paper, management issues for Open Systems Interconnection'
-based on N227 model have been discussed in a concise manner. In reality,
.however, there are still many ambighitles and' inconsistent issues remaining to
be resolved in the Reference Model document N227. It is necessary to further
improve the model so that the model will be able tot adequately accomodate
,-.. the management aspects of the Open Systems Interconnection. In thispaper a
clear point has been brought up; these fre the system management and

applition management, i.e., the two Am-categories for Open Systems
Interconnection management. From there, further classificatiofi techries
are introduced'
These techniques and the study results are hoped to
prOvide some additional guidelines for standardization of managempt protocols.
,

.

Here; as a part of the study, this paper tries to breakdown the areas for
the standardisation for management aspects, based on the,foregoing study;
they are (a) opeh-systems-network, initiatin and termination: (b) user-applp.
cation-network initiation and termination, (c) user-session establishment and
release, ed).netmork operation and imintenande management, (e) resource management, and(f) data security andintegkity.
,

.

.

(a) Open-systems-network initiatiorrand termination 15rotoedig
,

They folIowing.funbtions should be-included in the.protocols:
41,
.

Activation, maintenance and termination of data links and system
management entities ( system - management - application - processes)
..

:Establishment and release of system-session between all.pairs of sys-.
tem-management-application-processes
Error detection, network reconfigutation and routing tabbe,update
-

User-application-network initiation and termination

(b)

protocols?

The following is a list of typical funCtions in tri7proppocols:,
.

InitiatiOn and termination of Application-Manigenent-app1iCation-pro.
cesses
Initiation and termination of'llser -application -processeg

. Allocation and de-allocation of logidal resources fo/ user -application -;
proceises
0-

t
User-session establighnent and release protocols

.(c)

4

A.scenarit of :this operation is g e here: In order to establish a user
session, a user-application-process senk a requeit to the application- management - application- process.
If .the user-application-managemAt-process is able
to handle the request, then It prdceeds to the next step su h as a prdfile
interpretation (viz parameter expansion in which the Oar teristics of the
obal title and
session are specified r, address ariverav (viz. betwe

I

.

.
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physical location address), authorization checking, or any other required.
If threquest is permitted, then thk application- managementprocessing.
pplication -process sends the permission back o the requesting user -applies on-process.
Nit ork operation and maintenance management protocols.

)

ese protocols are used by the supervisory 'system -management -application s and are 'applied to 'the territory specified by the open -systems -manage -

partition for which the supervisory system-management-applicationprocess is reiponsible. The following is a list of'some unctions to be
provided by them:
1,Collection of statistical information
.

. Statistics reporting

,

. Reporting of status and status changes of resources
.'Remote power on/off checking

Periodical testing
Resource management protocols

(e)

0

The functions to be included are: registration of resources and removal
of ,these from theopsn -systems -network or user -applicatilon -network, and updating of the status of resource availabilit for each network.,

..
,

C6CLUSION

T.
,

.

.

.

This papqq-las looked into an insight oclye management aspects of pen
Systems Interconnection. Though'the paper has',found ektremely bkoad and
cOmply areas for the subject, it has tried to identify the specific sub-'
areas and
which' are Considered necessary to-be standardized to
facilitate Open Systems Interconnection.
.
.

.

-

-

111

.

.

.

,

.

.

.

,*

In, order to- resolve these management issuet.is t is imperskive for experts
,inthese.broadK(as'yet specific) .areas to get together,for further collebqrar

tion to develop the Open Systems 14terconnecion including management schemes
and protocols.
r
.

.
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THE OSA PROJECT:

THE LiatR STRUCTURE OF THEREFERENrE MODEL, RECONSIDERED '
S. Schindler, D. Altenkrille, U. Flasche.

U.Sc6plze, M. Steinacker

p

Technische Universitat
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I

,'Abstract

-

.

4.
4

:

The paper intrdduces the basic charac eristics of theReference Model in a
tutorial like style. A tutoriatl presentation of the ReferenCe Model seemsin
order, not thit much because of didactical reasons, but because our intention
is to clearly prepare. and make explicit.the concepts on whi0 it is founded.

.

.

.

.

.

.

,

..

Op,the whole, the paper pleads for maintaining the present 7 layer structure
of the Reference Model forbOpen Systemi Interconnections. Thit pleading is ,
based on'quite general considerationdfroi the standardizations area as weAl
as from the software' engineering aria. Several. weaknesses of the present vericin'of-the Reference Model are identified; this should help td remove them
.
,
Com its future versions.
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Presently, one-of the magic wardi in common discussions about modern computer
..technologiekis_"OpenSyste6sIntercOdeetions". Closely related words Comitg
np-in%sucti dissiissions, would be "standaids",' "recommendations" and "proto:.cols541lie nexe4hapier will discuss various. aspects di the philosophies,
t-thes,d keywards
stand fox, Chiiter 3 then Oat get down to the "Reference.,$c,
Ae
,
,rdel-4ot Open Sy4tems.Interconnections".
We there. show, that the 7 10er struc -'
.
'ture of the RefexenAiftdel Is reasonable mot only because; it facilitates
`'developing
'deueloging stan4drxis - it.is forced-.on everybody considering the telecommuniz.
problem from a software engineeringpotpt of view:

s

"'---

s
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-ir

.

..

Introduction
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t
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Thee peperassdmes some very bisic knowledge about. the RM document, only.
Because, for discuising the conceptiOniltquestiOnsiabout-the Referenceipdel
(RM).we aLIA
interesad in,, no details are.recintredfrThere are various impor.
t,
.
"twit conceptional questions,.'stch'as '..
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All these queitions are based on the:tact that the RM assumes several layers,
characterized uniquely. Thu's, the fundaiental 'question is
c

.

whether there shouldrbe.layeas in a "Reference Model for
.0pen Systemlipterconnections", at alit
.

,

and if there are layers,.

°

pow those layers should be charadlerized.in substance%

,

This paper is devoted exclusively to reconsidering this central question
once more (the four'questions mentioned above cannot'be discussed here, be
cause of time and space limitations). Insiders know that the discussions of
these questions were pretty controve;sal in the past. In the beginning, those '
who disliked the RM layer structure doubted, whetherthere should be any
layer prescribed, at all. In the meantiale the necessity of having the "lower
lams" has commonly been accepted, but the necessity of having "higher
layers" still is subject of massive doubts. As s matter of fIcto,the discussions about the higher layers are difficult in some areas; wshall explain
why this is so, later on in this paper.
.

.

Let us conclude this short introduction with a statement concerning the main
purpose-of this paper. Our strong feeling is that the RM document is of
greatest impottance for the further technological' development of networks of
communicating beings, where these beings are definitly more intelligent than
a tiandful,of circuitry (such as telephones are) and definitly less intelligent
than hunp beings. We really mean the document - not only the ideas one may
find or derive from it - because it should be the document that is used as a
common reference-when talking about the Reference Model and not different
(probably incompatible) explanations of and comments to the document. The
present versionof the document cannot yet serve-for this purpose; it never
was claimed that it-could do.'But when comparing the present version to the
previous one (i.e., the N227'to the N117, (1,2]) one'seev that various inconsistenciea and weaknesses have been remove&frdm it, but it is still far from
being'complte. Its authors emphasize'this need'for further clarifications.
byi,explicitly calling the document a "workiag docupent". The purpose of this
paper is to contribute to this prbcess of clarifying and Stabilizing the con- ,r
cepts developed in the RM document and to helgeit to survive and to assert

I

.

itselfOur sometimes critical comments about the present state 0.the
document should be understood this way.'Thediscussions we can-gne here are
pretty brief; mare_detailed consideration may be fo d in our papers, given

.

in the list of iefetences.
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The Philosophy of "0 en Systems Interconnection's"
..

There are two main streams withitthe recent discussiobi about computer networks.syiiemt to be distinguished' arefully. They are indicated by the keywOrds "standards" (or "recommendations", in its weaker form; throughout this
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paper we consider the terms "standard!_and_nregftmendarippn as
k and,"openness".' In the next section we shall discuss ih very'general terms
the problem of stand4Fdizing complex systems, first, in section 2.2 ewe then
show that the RM may7he considered as..t standard, in section '243, we proceed
to explaining the tetras "openness and "opdh Systems interconnections"i, and
finally, in section 2.4, we'relate the RM philosophy ;o-the classical eche'meta PhilisOpRy.of the computing sciences.
.1

2.1

,

Standardizing Complex Systems

Without hesitating We.. all assume that we have a reasonable understanding of
what is meant by the Eerm standard - whatsoever is being standardized. This
understanding says, basically, that different things fulfilling an'apprOpriatestandard would nea y fit together if this is asserted by this standard.
In order to ensure that these thing, do neatly-fit together the standard fulf*ped by them must dete
ne precisely a lot.bf details of them. (The.meaning of the term "neatly fit together" is assumed to be selfexplaining as far
as thid discussion, here,ds'concerned; it seems to be easier to avoid a
discuion of its precise meaning, by not using synonyins for it. I.e., we
shall'repeat this term. " neatly fit together!' Stereotypicallywhengver this
meaning is'referred to.)
;

'OK

Il

.

.
.

/

,

As the, things become more and me complex, the attemptsbecome increasingly
unrealistic to guarantee this neat fitting together by determiningprecise*
increasing numbers of details in the standar4 these},
are to.fulfill.
Let us put this Observations into other word(, and become more explicit.
.

'

.

ti

r

Let us consider some kind of complex things which we wish to fit together.
For this purpose we develop'a standard for the things of this kia. Let N be
the number.of details prescribed by this standard, asserting that those systems fulfillinit would do fit together. Extterience shows that - once N be-'
comes too large - this'standard would become useless., Things, reported to
:
fulfill it, would pot neatly fit together, because:
.

1

.

',

'._

Firstlytbe-standard--itraelf--raay-conta-in-flaws; i.e. i t may be incom-

plete or contradictory. There are many real life standards having these
insufficiencies.'
.''
1.
.

Secondly, the standard is confusing. BecauSe of the large number of details Of this standird, it is inevitable for enybOdy interpreting it
to run into severe errors and /,or misunderstandingi, quite apart from
the incompletenesses of his understanding of this Standard. Starting
from this person's understanding' of this standard when designing a system which shall fulfill it, will result in a syste* which probably will
mirror this person's understanding, i.e., all insufficiencies ofthis
understandkng.
.

Thirdly,_the system may be hardly verifiable. A system ful
s a starkdara, iff it fulfills all the details the standard Prescri s (according to some given interpfetation..of this standard).* is b .nd means
a trivial'eask to check a complex system that shallfulfill a standard

2G-42.
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.

or'44.

,

.

,
, .

,
«*
.'

.

...

ails i 1 s pre s:c r ibed br

t a i l I t i t t It actually" doeS-fV111117 i l l : c

the standard (quite apart from:the fact that tbi's ever irterprtation'
.
may be insufiicient).
.
.

..

4.
Fourthl y - even if
-tsRotsible tolmake things fit together - it maynot be possible to
nd4 neat solution, becaule one will discover
that some of'the detail's are notpilizable reasonably or efficiently,
.

.

,..

(i.e. neatly) inthe one or the othersistem

.

.J

'To summarize-this:

4,

t.

The More details are prescribed try a standard, the harder

it becomes to make one ,system neatly fit to Etot.:..1.t-oni 1'7 trYiliq to ri;'i
.

.

than both fulfillin:; this standard.

,

'

.

.

.

.

.

..

.

.

On the.other hand,- obviously different things would not.nestly fit together
unless thWhave.a,,suifiCiently thigh number of properties in common. I.e,
the number of common,details of two different'things must not drop; below some
threshold if they shall neatly fit together,
1
.

Thus, the problem may be stated as followl: 'For a given class of systems
(e.g., computer hardwtx041betware systems) find a set orpotential properties
(as independent of each'other.as possible) such et'at on the one hand

A
.

the number of these properties remains sufficiently low (in order
to maintain understandability and verifiability) and the properties,
themselves, remain suIfitiently undetailed (in order to maintain
their neat
implementability on top of any system of the given
class),

(

but on the other hand

.

this set of properties is a sueficiently:powerful prerequisite for'
making these systemis neatly fit together (e.g., for making them interconnectable to each other in theay required for communications purposes in distributed computer syttems).

Obviously, this set of properties does not yet suffice toimake things
(haVing them) neatly fit together. All this let does, that is to determine,
a common structUre, so to speak, for the things that eventually shall neatly
fit together. Starting from 014 co
n structure, making different things

neatlIfittogetherreqUireselaboations. on allthe properties which were
left that unprecise that the purpose intended could not yet be achieved.
Because of the almosvcomplete independence of these properties their elaborations may be performed almost independently of each other..
Proceeding this way avoids developing big standards for complex systems which
shall neatly fit together. Instead, we would develop a standard for the structure for the properties of these systems, at first, and thenthe standards
for the components of this structure (being -the still unprecise properties
' of the systems, as mentioned above).

would be nice if the set of all,these particular standards eventually
.

4

A
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he-less-volumenaus-than_..the-afte'rnativel,y....aingle_lig_ttanciatiL But even if this is not the case, the ",separation of concerns" 13,4,6]
achieved by
- the approaph, first to determine a common structure, would make this approach
preferable.. Because a system having this structure is better get-at-able in
the sense that somebody having a'particular concern need only consider the
overall' structure of the system and the4particular.COmponent responsible for'
his concern, and may leave aside the'rest of it. And this pair, overall and
particular standard, will be dtfinitly simpler than the.alternatively single
big standard.
''
.

The Reference Model as a .andard

2.2

k

/.2.1

The Claim of the Reference Model

7A particular kind of complex systems are computer systems. Making them roxly fit together means interconnecting them to each other such that reliable
cdsinunicati.ins between the users of these systems may be performed efficiently. Let us assume now that there exists a set of properties of computer
systems of the kind described above. Then - per definition of this set of
properties - two arbitrary computer systems having these properties 'may be
nade neatly fit together (i:e.,.they may be interconnected to each other
with a reasonable effort and reliability).
Without 'further discussion we will assume for this paper that

a computer system may be ieparated into'a "local'part" and an "inter1
'connection part", and
the prdperties mentioned above only refer to this second pait, the
"interconnection software/hardware".
-The Reference Model determines asset of properties of the interconnections
software/hardware of computer systems and claims that this set' of protoerties is of the kind described above. I.e.: The RM claims, that the properties of the interconnections software/hardware it prescribes
are powerful enough to drastically "simplify designing actual interconnection software/hardware for reliable and efficient communications
between users of computer systems (having this interconnection hardware/software), and
this number is sufficiently low (thus maintaining understandability
and verifiability of the designed interconnection software/hardware)
and the properties, themselves, are:sufficiently flexible (thus allowing efficiently realizing them in the designed interconnection software/hardware, Ain almost all realistic cases).
.

The RM determines these' properties of the cnIsmunications software /hardware
indirectly. It does.not prescribe-any pirticular structure for the interkk.
1

\
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connection software/haregure. But,
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1

it dogs prescribe, that the interconnection software /hardware must sup7
port particularly structural communivtions on any one of its interconnections between users of'theiaterannected systems, and -,
.
it doesprescribe this particular.comminications structure.
-,P-

-

,

'4-

...

-

In the next. chapter we %hall explain the substantial decomposition of the
networkicommunications problem into independent parts achieved by this structure; in this section we take more explicit the standardization effect

.

1

aChieved by prescribing the communications strture in the RM.

4
4.24. The CommunicatiOns Structure of the RM

The RM considers any, process of communication etween system users as being
many layered. SeVen of these layers
yers att consi JP
ered as being the lowest ones,
these layers are identified by the RM; in many cases there will be many
higher layers not being part of the RM (so called "application_ specific layers"). The seven layers of the RM are ordered hierarchically, any'application Specific layer would be located on top of this hierarchy. In this paperapp =lication specific layers are not considered.
...
..
.
,
A communicatipn process -is many layered in the following sense:
o

"
.

.

Any communications activities an one level are realized by means 4
communications activities on the next lower level, and.'
communications activitieson one level do not 'refer to communications
activities on another level; i:e. in particular: communications activities on layer.k.have no kno*lpdge about who communicates what on layer k4.1.

. -....,
--

.,
..
.

,

Thus, by means of its communications structure, the RM decomposes a complex
communication prdcess into 7'independent sequences of communications activities (each taking place` on a layer of its own). Each of these_tequentaa_a________
'
communications activities is concerned with only a part of the total complexity of the whole communications process.,

"lo

2.2.4

The RM's CommunicatiOns'Structure as a Standard

/.

.

In the prelious section, we tried to show that the cotaunications.structure
of the RM achieves a partitioning of a complex problem (namely ihe'task of
establishing means forscommunications'between users inNlifferent systems)
into independent and less complex problems (each of them concerned with a

.

.

particulaaspect of the total task).

t

t

A

4.97.
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Experience shows, that the complexity of these partial problems is low enough
to allow Standards for their solutions. Developing standards fox solving
thesepartial problems means nothing' else but accepting the RM communitations
.4
structure as a standaid.

.

Initially, most of us would have difficulties to accept the RM communications"
structuxe as a standard. Let us take some typiCal standards, such as language'
standards (e.g. standard FORTRAN), protocol standards (e.g. HDLC), code stand-:
ards (e.g. ASCII). They all refer to the "operational level". As opposed to
that the RM cou*nunications structure consIered as a standard would refer
to the "conceptional level". This wouldbother us at a first glance. At a
'second glance, one sees that we c npot do without "operational standards":
Eventually, they are necessary fo asserting that the solptions (designed in
different communicating systems) of
e partial problems (defined by-the RM
communications structure) would neatly it together.

4
2.3

Openneis and Open Systems Interconnections
,

Until now we saw in this.chapter that the RM determines'a particulacommunications structure to be i"-standad for sAteRs interconnections. We did
not yet raise the question, whit features of the communications structure
determined by the RM would be refered to'by using the term "Open Systems
Interconnections", inotead of just "systems' interconnections". With respect
to this question.theipre ent version of the RMIdocument remains very formal
in simply tating\"A sy em which will obey OSI standards in its ,communica-,
tion wit other systems si ill be termed an Open System", etc. Therefore, we
)s
are going to discuss briefly what kinds of interconnections actually should
%
,be.available to users {dishing to communicate with each other) being located'
in. different systems.

It is clear, what is understbp by the term "systems interconnections ".
Systems interconnection usudtly would be understood to be more then just interconnecting physically two compUters by someibus they both know how to
use. Having a systems interconnection between two computer systems is understood, here, to mean thaa user in one system may transmit data to any, user
in the other system. The question is of what help
a plain systems intertonnaction
is for the average user of a system.

The comoonjpperiencevis that it is almost useless forthe average User: If
he wished f6 make use of it he had to learn a lot about the internals of the
computer system potentially accessible to him by this 'systems interconnec-tion. I.e. interconnections of this kindare "open" only for a small number Of dx0erts being familiar at a time with several operating systems, file
systems, etc. Giving a plain systems interconnection to the average user is
similar to face him to plain hardware equipment at the other side of the
interconnection. Hiding the awkwardnessjf plain hardware from a user usually is done by means of softuare toolsotbonsidering a single tystam, only,
the set of these tools would be called 'operating sy "stem "). A system4 in.

.0

I
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terconnection in which software tools of this kind are available is called
open systems interconnection"; by means of these tools it is "open" to
the average user for communications with any user in a different system.
4
Note that this "openness" of an intercOnnectimi is not only a property of,44
technical nature. "Open systems interconnections" are conceptually something
much more powerfulithan plain "systems interconnections
They make any resource (available somewhere in a network) accessible toany user as if this
resource were in the user's syitem, already.
an

technicalli., open systems interconnections are much more. ambitions than plain
systems interconnections.. Therefore, there probably is no chance to realize
this concept of "open systems interconnections", if more than two different
systems are involved, unless these systems' communications structures are
very similar, more precisely: unless they both obey the same standard. The
RM - considered as the standard for this communications structure - does not
only claim to assert that systems obeying it may be interconnected; it claims
that these interconnections maybe made open". Thus, the RM is not just
some standard. The RM standard kp that important because it provides the
basis (at least, it attempts to) for making for any user any resource, in a
large distributed 'system as conveniently accessible as if they were in "his"
system.
a

2.4

The RM as an 'Open Systems Interconnection Schemeiv

In the RM relalively very. few pipierties of computer systems are considered,
as being sensitive e for their oRen interconnectability. Parts of computer
'systems not considered as being particularly sensitive (and for which the
RM document does not recommend anything) are

all implementation details (hardwar* and software),
all properties of (physically) locail significance, only, such as local
design, local protocols, lodal presentation of facilities, ...
even all protocols between peer entities on all levels of its communications structure.
The few properties, the RM determines, are: For each of the seven layers of,
its communications structure
.

Some minimal properties of the services it,has to provide to the adjacent higher layer, and
that these services to be provided must be implemented by means of the
services provided to it by the adjacent lower'layer.
\
This technique - to reduce the discussion of a variety.ofsimilar but comp"-t.plicated matters to fey, identical, and sensitive properties of these matfirs - has been applietaince,ever in all engineering and scientific' disciplines. In the computer science, area in the past complicated matters

s

'''.

.4
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reduced
this way- are programs, parallel programs, formal grammars, schedales, e.41, namely._ tOl_ITQUARIAOPMeta,..01,41arallel program schemata,
'[(4 , grammar schemata, [91,.iChedhling schemata, LIO resp.
.

e
.

-

Po owing these"steps one could use, the term"open systems interconnection
systeds interconnection, as,deterschema" for.refering to the skeleton of
'mined in the RM document. (Instead of "syStems interconnection schema" wet.
...previously used thereon "communications Structure"). This term would be .!
somewhat more inductive, precise, and consistent (to the rest of the computer
sciences) then the,term "open systems interconnection architecture", used in
Abs.RMdocupent for this purpode. The. RM document thenwoulq. be the` (pretty'
lengthy
acid unprecise) definition of what an opeil Systems interconnection I
schema is. An open systems interconnection is obtained from an open sydtem
.istercorinection schema by augmenting the definition of the latter one by an
interprerationvf those parts, in the schema left uninterpreted/ (i.e., undetereitried) - just As in the classical areas (where programs, parallel-programs,'fckmal grammars, and schedules are obtained from definitions of prol
gram.schemata, parallel program schemata; formal grammar schemata, scheAu-1,
ling Schemata, by augmenting these definitions by some Oterpretatiods). An
interpreted open sys*ds interconnection schema would notilret be executable
in usual computer systems; for this purpose'it must be.implemented, first.
Therefore we distinguish between the "design of an open systems interconnection" and the "implementation of an open systems interconnection "; the
,

former term refers to aft interpreted open systems interconnection schema, -.1
the latter one to the former one's realization. Note that this design partly

will be subjectto restrictions; e.g. the globalspiotocols usually would be
subject to some standard.

This "separation of concerns", fi I), or "isolation of views", (121, - as
expressed in this philosophy an# terminology - brings to our *inds that there
are-three main conceptual areaso f concern, characterized by the subsequent
questions
.

b

40 What open interconnections schemata could one think of and would be
interest?
Given a particular schema, what designs are appropiiate?
Div u
ign7-mhat-imprementations ire-possible?

f

In the computer connections area we presently deal with4 single schema,
'only,.namely the one given by the RM document% A complete design for it is
not yet 'available; all we have, actually,that are more or less Will under7
stood designs and_ implementations of its "lower layers".

e.

t
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I.

The Seven Layers of the Reference Model,' Considered from the Software

3.

------ZmetitieriTir&-Point- of- new
.

A

.

.

:

,

,

In the previous section we justifi d the many layer.structureof the RM by
means of the necessity t partition a complex problem (namely:,..to.develop
standards ,for open systems interconnections) into asetof simpler ones, in
order to make it solvable. There.we did not yep ,re
tb the substantial reasons for havingjilethelM the particular layers it actually has.
As opposed to that, in this chapter we describe the substantial re ons for
e particular,seven,layers.in the RM; theieby we giV
OntroducTacterization of each of thein. These reasons are give in pection 4.2
of the RM document, already; bur usally this section is considered to be not
very convincing. Therefore, wee try to improve the persuasive power of these
reasons by developing another presentation of them. Our presentation differs
from the one in section 4.2 in two ways

'having
tory c

'

for each of the seven layerswe in dividually explain the reason for tier
ing it; whereas in.the RM document all the advantages of all theklayers
are suMmarized in section 4.1, delicribed in very, general terms, and refered to really vaguely, only.
e we take the 'software engineeringpoint of view; whereas. the RM document
abstracts from the fact, that eventually, software systems must be designed for achieving the openness of the systems interconnections.

Let us explain more. explicitly why we consider it being leittimate'to take
the softwareengineering point of view. The RM requires ghat communications
taking place on anyone of its interconnections' are structured in a certain
way'anto seven layers., each of 146 having certain responsibiltties). These
communications usually would be supported by software systeMs (more precisely: technicatly it is not possible to realize the higher layers of this communications structure without appropriate software systems). These software
systems must have some reasonable structure in order tb renal* manageable.
It surely is a good 4dea to mapthe communication structure one to one onto
the software structure - although Other relations between these structures
are podaible, as well.
L

A.

Al

Anywelthe interconnections

ftware must realize the communications structure. Thin any-coinunications structure prescribed (such as the one in the
RM) is nothing else but a specification of requirements do be fulfilled by
the interconnection software. Thus we may state:

,

The requirement of "openness" (as described in "section 2.3, of this paper, i.e. requiring: "Any user may co meniently access all resources in
the network") is a requirement that
st'be fulfilZed-bk the interconnections available to the users. Th reforei thisTequirement of ' "openness" is the main guiding Tule when
Veloping an interconnection philosophy. The purpose of an intetconnection philosophy developed with

0
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"is requirements in mind is

'

..

,

-

.

1

...

firstlyt todetermine 'the ciparacteristics'of .the tider interface of.
open syI'tems interconnections, such that any.system specific Ilpli'- e

.

:

.
cation ily,easily.make use'of.thea, and
''
.
- secondly, to determine a connection structure such that it is .apy

o

,

.

-

,

this

to derive from- it, how
dserinteretace may be realized dri%topr
of any fe'asfble given pmpute? software/hardware..

to'

0.

..
)

.

In other words: The $urpose of this interconnection philosophy is. td, deit.
\
..
termine the characteriSticS of its interconnections with 'respect do
.

,

4

.

.

.

1

4o.
.

.

- their user 'interface, such that the_ inferconnictions are usable I s'
..
-easily as possible, and
'e
,
- their internal structure, such that .the interconnections arerimple7
.
..5.
,
/ mentable as easily as possile.
-.
,
.
Q.
A
_
.
. .
The RM document is an attempt to dev top an interconnection philosophy
..e
of th s kind.
-,
:
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.

:
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e the interconnection philosophy is developed soc far as to alloW,to
J.
etermine, what actually is required for 'realizing '!open systems'in5ercdnnectionsm ij some given environment, these fatal-requirements must. ,
be fulfilled by the interconnection lioftware,systeme: Determin1ng,these
letter requisemen4 and designing the intercounection;soitwart system'
(fulfilling them).is'a software engineering activity« *Designing a'paKr
ocular system for any particAlar environment isivery ineffectiveiOnh
* may proceed more effectively by determining what'actually would.beje.,'
`quied if only a "minimal environment" is assumed, designing an inter -e
connection software SYltem fulfilling these latter requirements,...end
'
structuring this design'Such that it'exists of building blocks' h.ich .
may be left away if not needed because of the propertiisc f some e
environment.We shell call any design_of a software system with,thete '
,
properties an "open system architecture".
,
.
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.
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.

,
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3.1

The RM Document' Justification of the RM Layers
'

.

,

.

-,..

..

f

i,

.

We here consider the section 4.2 of the RM document. It explains the reason O ;
":'
for having in the'Reference Model the seven layers characteristic for it
I
.

(these layers ate described :in detail in chapter °5 of the ;RM document),.

.

...

.
t
p

1

o

The'RM document'bases the choite of the seven 'layers as *hey are on a last
..
of 13.very genepl design principles, usefullroappliCable in any kind of
",%
system design. This list is given in section 4.1.0f the RM document and
t.
quoted subsequently.

'

ili.

:

"1

...

.--....:,'
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h) do not create so many layers as tO make difficult the eysteirZlgirieer_
,
ing task describing and.integrating-these laygrs,
. eolk
2) create a boundary At a poin't where the services destription canbe
N
small and the number of interactions across the boundary are minimized,
14'createseparate layers to handle functions whicji are manifestly aiffer
ent in-the process performed or the(technology involved,
74) collect similar functions into the same layer, 4 .
5) select bounda es at a point which past experience has demonstrated to
be successful,'" ..
6) create a layer of easily localized functions so that the layericoUld'I
be totally redesigned and its pxotocolachanged in a major way to take
advantage of new advances }4
hardware or software technology without changing the services and interfaced with the adjacent

,

.

,

.

,

.

4

.'r

.

.

.

layers,

.

-.

.

.4

.-

,

7) create a boundary where it may be useful at some point in'time to have
the corresponding ilhteyface standardized,
8) create a layer when there is a need for a different level of abstraction in the handling of data: e.g. morphology, syntax, semantics,
'9) enable changes of functions or protocols within a layer without affecting the other layers,
10) cre,te for each layer interfacAi with its upper and
er kayer., only,
-

.

..,

11) credte further subgrouping and otganiza on a funct nsAolorm sublayers kithin a layer in cases where dist ct communication
i
services
need it,
4'
12) create, where needed, two or more sublayers with csommon,Indtherefore minimum, functionality to alloy interface operatioh with adjacent
layers,
,
13) allow by-passing of sublayers.

-

,--0

2e.do not intend to analyze the 13 piinciples listed above one after the
4
other.tIejust mention, that
the 13 items are not 'independent of,each;ther;
items
13) refine tip grain of cOnsiderat. n in that they destribi
a layeerinternal structure (and this is done in
really obscure way).
.

'

,

.

.

.

,

Starting from these 13- ,principles section 4.2 performs the actual identification of 'the seven R14 layers.-Insteadef critisizing. this section, we-Simp7.
..
ly'qnote the relevant parts and fdaye to the,reader to comment it. Thus, the
retaining part of this section consists of quotations 'from the ItIti document
sltion 4:2; identifying and justifying .ts 7 layer's.

.

.

.

1 - It is essential that the architectnre.permits usage of a realistid
variety of physicallmedia for interconnittion with different control prove
dares (e.g. V.24, V:25, X:2I, etc...:). Application of principles A, 5, and
8 leads to i4Rntification of aPhydital.Leyer as the lowest layer in the
'
45.
--.
architecture.
...
.
..

1
r
2 - Some physical communications media, (e.g. telivhone line) require
specific techniques to be used ill order to,transmiedata between systems
.

t

'y

.'

et

k

I

internediate node.t

--k

Application

1.

1

-,
I.

Presentation

7

Session

TranspOrt

-4
01

Network,

Data Link,

physical

,-4

N.

a

physical media for interconnection

Figure: SevenAayerreference model and peer to peer
protocol. interrelation

despite a relatively high error rite (i.e. an error rate hot acceptable for
the great4majorityoGapplications). These specific techniques are used in
data-Iinimcontrol procedures which have been studied and standardi2ed for a
number of years. It nust'also be recognized that new physical communications
nedia (e.g. fibre optics) will-require different data-lini/control,procedures.
Application of principles 3,'S, and 13 feeds to identificatibn of a Data Link
Layer on top the Physicai'Layer in the architecture.
3 - rn the Opeh Systems Architecturei-some systems will act, as final
destination of,dita {see the figure). Some systems may act onlyss inter4'
mediate modes (forwarding data to.other systemi).:Application of principles
3, 5, and'l leads to identiOcation of st,Network Layer on top of the Data
Link Layer. Network oriented protocols stub as routing, for example, will,be
grouped in this Payer. Thus, the Network Layer will'prolfide a connection
path {network - connection} between a pair of transport7entities, including
the case of a tandem rnetwork-connectiOn (see the figure).

4 - Control of'data transportition from sourceend-system to destination
end-system (which need not be performed.in intermeRiate nodei) is the last:.
function to be.performed in order to prqvide the totality of the transport=
,service. Thus, the upper.1ayer in 'the transport-service part of the architecture is the Transport Layer, sitting on top of the Network Layer. This
Transport Layer relieves higher layer entities from any ercerl;with the.)
transportation of data betweae a them.

*
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5 .- In order to bindiunbind.distihuted-activities.iato a. logical rela7
eionghip in order to control the data exchange with respect to synchront-

.

.
.

zation and structure, the.needfor a dadt&ted layer has Veeidentified. So
the applic4tion of principles 3 and 4-leaft to the .4r
estabtiehment of the
'Session Layer whichiis oh top of the Transliort Layer.

.

.

..

,

.

../

.

,

%

6 -- The remai ning set of general interest frinctions are tjpse related to':
..-

,

representation and manipulatiOn of structured data for the benefit of aPpli,cation programs. Application 4f principles 3 and
leads to identification
of aPresentation Layer on top of the Session Layer.

.
.

-

.-

Iii

.

.

.i.4t

.

.

.7 - Finally,.there are'apilications consisting of application processes
which.perierm information kocesiing. A portion of these- application proceases and the protocols 14which they communicate EoMprise the Application
Layer as the highest layer of the architecture:
a

3:2

A more Explicit Justification of the RM Layers
gar

.

We are go
tb use a,d4sign technique known in the software engineering
area as At "functional decompogition" design technique. 4plying this tech-.
nique !means decomposing a complex task to be performed by a software system
into Aiefinitively simpler "units" (called_layers, or modUles, or....) such
that

.`-

.

a) the functions a unit provided belong to: the same part of the whole
task and this unit contains all the functionb of this tart;
b) the interfaces between such units are pretty small and simple,
c) the number of such units is not-too large and there are only few
relations between them.
.

'Proceeding acc6rditg to 0 should either achieve the properties b) and c)
directly or they should be achievable after-some modifications of an initial
decomposition, which was based on a) for simplicity.
As an example, frequently discussed in detail, (5), we may Eake as\the complex task to be performed the bet of operations to be performed by an operating system for this system's users. The units into whichsit may be decomposed, having the three properties mentioned above, arekthe Virtual
Memory unit(s), the. File System unit(s), the Pfocess'Switch unit, the Device
Controler
4

.

e

Wesee (from this example) that each unit is responsible for one, "system
function";.hence the name "functional decomposition" design technique. The
set of unite, their functions and interfaces as well as their -relations to
tthother are termed "the functional structure" of the problem decomposed.

As

1.7
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In chapter two we-recogniied'the necessity of haviriOome t!communicatiOns..
a
structure" in order.to,be able to deVelop useful staddirds for open pystem.'
iticture by.
intirconneetionp. Here, we shill derive tlOs.commuoioatio
-complex task
applying the functional decomposition Ilesisn '.technique tlo
tyre of commaof performing coerunicationse The resulting "functionallst
/
nicatione Is .taken as this needed "communicatiOns'struct a

.'

:

71,

This functional structure obtained is exactly the one propose by the RM
of this pakr but4ourVresentation of the
document, as quoted in section
reasenq for having this particular layer.structUre differs from the one given
in the RM document in that we restrict ourselves to the functignalldecomposition aspelbt and.explain it more'carefully 4;r the higher 911 layers.

.

3.2.1

'The Higher RH Layers

The only thing of interest from the unit,Applioation Layer is - as far as
this discussion* concerned - the fact that'its entities (i.e. itsinstances) must be able to communicate with each other. For this purpose the
underlying part of'the whole system must provide functions to'any application-entity for establishing an interconnection to erlyother applicationentity it wants to communicate with,-for working on an established interconnection, and for removing this interconnection, again, respectively.
(The first and'the last kind of functione'are not needed in a system, where
all application-entities are permanently interdohnected with each Ober).
To summarize: From the RM point of view the reqUirement to communicate orig140nates tem the application-entities. The total set of all functions (serving for this-purpose) to be provided toany application-entity how must be
so,
decomposed into other units.
A unit dbviougly necessary would prOvide all the functeons risponsible for
the actual transfer of informations between communicating application-enti-.
ties. Basically, these are the functions performing the interconnecti n
establishment/termination (required, only, if the communicating Ahtit es
1
are not p4rmantntly connected with each other) and the functions wforming
the data transfer on a connection established. T14 se functions would be
encapsulated in a unit, called: Transport Layer.
,

..

.

The functions ptovz crgy the unit Transport Layer to the communicating
ap0fication-entities knable them to exchange data transparent messages with
each other.In many cases the pure ability of exchanging messages with each
other would be very inconvenient' or the transport users, ie for tha'com-.
municating application-entities. This inconveni$nce oba pure data transfer,'
serVice primarily results from two facts.
or
Firstly, we all know from our experiendes with timesharing sys,tems, that
communications developing on any interconnectiono.considered as a whole,
would take place on several different semantical levels: For example, when
`hk-

'r
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coimunicating from,our terminal wiiha central host computer we would oper-'
ate on the semantical levels indicated by the keywords "operating system",
"editor", "input level", and each of these semantical levels would have a
separate language of its own..i.e. what we need- for a quite usual communica-'
tions activity, that is a means to switch.thikcommunication4(between a terminal And a host computer, each of them being_ represented by an applicationentity of its own) from onesemanticS1 level to another one;
.

Secondly, we ali-Rrow frono. lOur experience the cumbersome effort required for
reformatting when readingtapes.on one manufacturer's installation which
were written on another manufacturer's installation. Now, the general goal
we tryto 'achieve 4s interconnecting not only users and resources within
one single homogedeous network, but even;Across different network systems
all resources shouldbe conveniently accessible to any user. I.e. what we
need for a quite usual communications activity involvIng different codes'
and/or formats and/or structures, foi example, thai.is a.means to translate
codes and/or formats and/or structureslaccording to what is required by the
communicating application-entities.
.

.

From these two remarks we see that facilitatidg communications between applioatidn-entities in different systems means that, in addition to the Transport
Layer (which should be Able to actually transfer data
a given level of reliability between the communicating application-entities), two more units
must be designed; The RM calls these units Session Layer.and Presentation
Laver, resp. They provide to communicating, application-entities the means for
semantic switching and representation translation,"re4., as described above.

.

te

Let us insert, here,, a notational extension: The RM calls the set of means
anyone of its layers provides to the adjacent higher layer the "service provided" of this layer. Thus we have - until now -.four services: The application service (the Application Layer provides to its user), the transport
service, the session service and thepresentation service. Application services are not determined in' the RM. The purpose ,of the session services and
the presentation services is to extend the set of means eventually provided
by theTransportLayer to the communicating appliCation-entities in order to
4 facilitate their communications.
f:
1,1e,

From the above figure we khow ilready,.howPthe Rlfrelates these layers to
each other. There is no question that the Application Layer eventually makes 4.`
use of the services pyovided by the other bliree ones andtherefore must be
located higher than anyone of them,.i.e.lon;.top of them..It is not difficult
to see that the Presentation Layer and the Session 'Layer eventually mast make.
use of the services proyided by the Transport Layer (Not being supported by
the transport services would mean for these. layers thai the semantic switcle7
ing/representation translation services they are,able to provide.are very
poor, only and thus unacceptable).
.

.

The obvious consequenceoPthis discuss ion is, that the Session Layer and
Presentation Layer must be located above the Transport Layer and below the
Application Layer: The decision ofthe RM to locate the Presentation Layer

2d-S5"
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on top of the Session Layer ig somewhat arbitrary. One may find examples where .
this structure is reasonable (e.g.* when designing a quarantine service to be
provided by the Session Layer). But one may find examples* too, where this
structure turns out to be very restrictive (e.g., when trying to design a
"data intranaparent" recovery servicatobe provided by.the Session Layer).
Apyway, itis bpi: early to make definiteittatements about this question.
Let us finally introduce a new term: By "colapunications service" we shall
denote the union of the services, accessi e on the Application Layer and provided by the Transport Layer (as pr,
discussed until now, including reliability of data transfer), the ession Layer and die Presentation Layer.
The communiCations.services providedto communicatingApplication-entities.
_enable th
to perform thig communication at a reasonable le141 of effort and
convenienl . Thus the main reasons for having these layers is the requirement
of haying pen systems ijnediconnections between communicating users.
1;

I.

111.

3.02

The Lower RM Layers

r.
This part of the,functional,decOmposition of communications as proposed by Oh
RM is.Commonly accepted, meanwhile. Therefore we give only a very brief preseUtatian. Because of didactical reasons we proceed "bottom-up" and oversimplify the'RM a little bit (witho'it excluding any re *listic cases).

Again we apply the functional *composition design technique and derive in.1
straight forward manner the four units listed subsequently.
.

unitl: It provides the functions required for using some part of some given.
physical device for transmitting/receiving purposes. I.e.: By. means off the
functions of, this unit some suitable given physical device is made to be .a
pair of transmitter /receiver; the inarmation transfer is represented in
terns of the physical details of the transmitter/receiver pair:
unit2: It provides the functions required for using some given pair of trans mitter / receiver for establishing a connection between two nodes-, each of
them being a DCE or a DTE or a DSE. I.e.: By means'of the functions of this
unit some given set of transiitter/receiver,is made a "data line connection between two nodes; the inforiation transfer is represented in terms
of common physical details of the'nodes connected.
unit3: It provides the funitions required for using serially several, possibly technically different, data link Connections or establishing a "net work" connection" between two DTE's. I.e.: By *arks of tDe functions of
thii unit several serially used and possibly technically different data
link ,connections for each DTE are made looking like a single data link
colinection of a new kind (actually beingi network connection); the infor7
nisei= transfer is represented at eaoh DTE in terms of its own network'
protocol.
unit4: It provides the functions required for optimizing the cost
ficiency
'of'nettiork usage by establishing a "virtual network "- connection
tween
two application-entities. I.e.:By means Hof the functions of this unit-for
efficiency several virtual network. connections (betimen several pairs of
.

,
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communicating application-entities) may be mapped onto one single real
network connection (between the hosting DTE's), or a single virtual network connection may be sopped onto several real network connectionslall
of them between the two DTE's hosting these application-entities). The information transfer is represented at each connection endpoint in terms of
the transport proeocol,:both transport entities have in common.
1

I*

The RM terms these four units Ph
al Layer, Data Link Layer, Network Layer,
and Transport Layer. For space limitations we refer for a more complete and
precise discussion of the functional characteristics of these layers to a
technical report to appear and having the tame title and authors as this pa-
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Abstract
,

..

The U.S. Copyright Law Revision of 1976 pays special consideration to
cable television systems operating.in Pacific territories (and to lessq,
degrees in Alaska an
await): The revised law allows "offshore," or
"honcontiguous"cib
systems to freely record Mainland U.S. television
programming on vid o tapes for later transmission to their subscribers and to
exchange suchtapes with other-cable systems opevating in the-area, activities
that would be in direct violation of the law if performed by any cable system
in the Mainland U.S. There is some debate as to whether the revised law als6
allows (or more accurately, fails to forbid) Pacific territorial cable systems
to insert their own commercial advertisiments between the taped transmissions
of programming, thereby expandingy considerable degrees the economic base of
operations. This study will t *ace the issues and personalities that came
together to resulein the "new' copyright law's special treament of Pacific
cable television systems.
-

"I take it, from what I heard, that
nonsimultanious recording in noncontingent use areas is a nonproblem ? " --

Rep. Robert Drinan at House Judiciary

Committee Hearings on Wised Copyright
Act.

1

.

What transformed owlof the thorns of the 1976 Copyright Act Revision's,
tabletelevision provisions into a "nonproblem" involved a cast of characters
as diverse as a small-system cable television entrepreneur on the Pacific
island of Guam squaredooff against .the president of the powerful Motion Pictule
Association of America in Hollywood, with some prompting from the wings by f
U.S. senator from Alaska and a territorial nonvoting delegate tothe House of
Representatives.
'

Arstake was'the ability to operate cable television systems in the
*Pgcifc through the taping--without infringebent of the copyright law eof
television programs in the Mainland U.S. for later showing the islands.

.

Leading the Pacific struggle was Lee M. Holmes, president and general
manager of_Guam Cable TV, Inc., who also had plans for building and operating
cable' television systems in other islands of the U:S. Trust Territory.

A

2H-I

,44.40

.

512

Holmes hinged his argdmepts on.a roundabout First Amendment issue of the'
rights of Guamanian citizens' of the U.S. to receive the same, television programming as other citizens of the U.S. and oil the technical impossibilit of an
offshore cable system to operate in the same manner as a Mainland sy ) tem.(1)
.

.

But also in Holmes: strategy was t6 use the revised copyright act as a
springboard to expand his Pacific cable television holdings and to increase their
profitability through inserting his own commercials between the tape's of Mainland
.
1
programs.
.

10

..

He succeeded,in his strategy through mollifying his'main opponent, Jack
Valenti ofthe Motion Picture Association of America (MPAA) on the protection
of the copyrighted programs contained on the vid0 tapes againstmultiple showings,
s.
"piracy" or unauthorized duplication and any editing or commercial changes
within the program segments.
These provisions were incorporated into a special section o the Copyright
AcE dealing with Pacific and Alaskan cable television systems.(2)
The overall cable television provisions of the copyright.revision were
complex enough in themselves, carrying the draftipg of the different versions
of the bill through two sessions ofCongress.(5)
,

10
4 -...,(7.
Finiffly-a1system of royalty payments was worked out between copyright
holders of television programming broadcasion nortnetwork tations, and cable
systems which retriksmitted that programming6to their subsribers.(4)
.

°

In the language of the COpyright Act, such retransmissions are called
secondary,transmissions. .When they are made at the same time asthe original
broadcasts (*as in the case of most cable systems which act as a "supe antenna"
to improve local signals and bring in otherwise unavailable distant s iinals
"live"), the terminology of the TrofesOdri and law defines them as
simultaneous
.4
.......
secondary transmissions.
.

.

The cable television prol.Zahs of the Copyright Act dealprimarily with
the ramifications of simultaneous secondary transmissions.
Exclusive attention on this type, of transmission, however, wou ld ignore .
the special needs'of the offshore territories where not even "the strongest
antenna,'the longest microwave link or (because ot economics and time zone
differences) satellites could possibly bring in continuous "live" simultaneous
secondary transmissions of Mainland bioadcast stations.(5)

In order for a cable system in the Pacific territories to plpvide a
multitude of programming choices (the economic base of cable television),
individual programs would have to be recorded on 'video tape in the Mainland,.
shipped to the territorial cable'system for retransmission, and the tapes.
returned to the Mainland recording btie for reuse.(6)

211-2-
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This sort of program usage--record now to retransmit later--is called a, *-It is thig special brand of cable
nonsimultaneous secondary transmission.
television operation that worried the copyright-holders the most, represented
by Valenti and the MPAA.

Simultaneous secondary transmissions are a one-shot affair as they deal
only with "rerouting" electronic signals
There is no opportunity to edit them
and once'over, no further way of atteMp ing anotber, nonroyalty-paid showings.
With nonsimultaneous secondary tr nsmissions by video tape, however, the
problem of further showings--or.duplic tion for sale--without paying required
The ontrol of the copyrighted "product" has
royalties becomes more complex.
shifted from the broadcast station to the cable system. The video tape could
be saved, rather than'erased and reused, and the programming shown ovenand'
over again, or used as a "master" for:spinning of "pirate" tWes. for'ale.(7)
In the interests of Copyright holders, the MPAA wanted such nonsimultaneous
secondary trans fissions excluded.from the compulsory'licenseprovisions of th'e'
Copyright A , fixrcing the offshore cable system to negotiate on a program-byprOgram basis for the use at the copyrighted programming.(8)

This type of negOtiating sys ei would be acohom4ally unteasible tor cable
system operators a.hd would Ind"
e a certain penalty (or nonequal treatment at
best) fon oparating outside df th 'Maigland.(9).
This was not the first time a copyright holderi'consortium hpd expressed
displeasure with the "record in the Mainland, transmit later in the territory"
system of operation. Copyright. holders led by CBS filed suit against Guam Cable
TV, Inc. for recording programming'in Los Angeles for shipment to Guam where it
would be transmitted to the company'sesuscribers.(10)
.

Nor was this the first time'cable and copyright interests faced-off in court..
II,

AV

.

.

While waiting for Congress to
interests were using the courts to try

the 1909 Copyright Act, lffge Copyright
"determin4 royalty.liability.
:

t

.

In United Artists v. Fortnightly, the suit was to determine whether simultaneous secondary transmissions were in violation of the copyriggt_law (they
weren't).
In CBS v. Teleprompter-, the suit expanded the question to include
the "importation" of otherwise unavailable distant television signals as a

vioationjit wasn't).(il)

-4.00.

4,

.

riA
.

.

. Presumably the.Guam case would have ruled on nonsimultaneous secondary
transmissions, but an out-of,court settlement was reached with the major.
plaintiffs, CBS and NBC, Anvolving'a'royalty payment scheme based oh the
number of cable subscribers'for the periods of retransmisSlon. The smallet'
Copyright interests decided rather than'continue the suit they would wait on
_Congress' efforts to tackle the question in the copyright' revision bill.(12)
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Thus the stage was set to seek parity, in the eyes, of the GapYright Act,
between simultaneous and nonsimultaneous secondary'transmissions.

Holmes of Guam was not the only party interested in such parilty. Cable
operators in Alaska also relied on taping programs in the "lower 48" (with a
recording base in Seattle) for later transmission.

In theSenateis version of the revised copyright bill, Alaska Sen. Ted
Stevens inserted an amendment that was a bhon to cable systems but a, bane to
copyright holders.(13)
.

-

.

,

The Stevens amendment simply stated that outside the contiguous 48 states,
a nonsimultadeous secondary transoliSio would be treated "the same as a simultaneous one.
,
The Stevens amendment cut through the technical differences in operation,
but left wide open the question of protection of the video, epe&:programming.(14)
Tte Senate passed its'versiom of the bill with the Stevens amendment intact,
however, so the focus shifted to the House, still deliberating lis version in
the Judiciary Committee.
Holmes had been at work with Guam's delegate to Congress, AfitoniO B. Won Pat;
who introduced a bill into the House that would provide equal footing for
nonsimultaneous secondary transmissionse(15)
,

As Holmes later told the Judiciary Committee, Guam Cable was still operating:
under the "(threat of lawsuits and in face of opposition to the Stevens
amendment by he Motion Pietuie Association of America, the National
Association'of Broadcasters and one or more networks. ..While we were
hippy that the Senate agreed with our position, and'welielieved the
House would also, we hAd no certain undeistanding of the length of
time required for the deliberation of the...copyright bill in the
House...and whether (the section involving cable'television systems)

would be included(18)
Unlike the Stevens amendment, however, t e Won Pat amendment also sought
to offer guarantees to copyright holders tha the,video tapes wotlbe protected
against editing, duplication and reshowings.
This bold step by a cable opexator--to incorporate ale arguments of his
adversaries--was a successful strategy.
The.MPAA agreed 'to the major provisions
of the Won PAZ bill as an amendmv to the copyright. revision
TI

The Judiciary Committee was an excellent forum for Holmes who based a portiOn
'of his plea on the rights of Guamanian citizens of the U.S. to havethe same
access to the variety of American television programming as Mainland U.S. citizens.

.e
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Since Guam was the pnfy U.S. Soil Occupied diming the Second World War° .
(and Guamadians, not yet U,S.citizens, remained steadfastly. loyal to the U.S.)
and since Guam. lost more of iits ben per capita than any'U,S.'community to the
Vietnam War, it would have been 1,tough argument for the MPAA to scounterA

*

.

But the main interests, on both sides were economic.. ValeritiWas assured
of protection against piracy of his clients' 1,ionepittures.
.

Along' with that protectionary clause, however, Holmes had. inserted a Yew
- 4,
of his own that clearly served his economic-interests in,,the Pacific territories..

The first was the "bicycling" or exchange clause that whii!e allowing only
cfne retransmission by a cable system also allowed the system to transfer it to t
dnntnei Pacific system for a single transmission aqI who could, in turn, transfer

it toa third system,etC.(17)
Since Holmes has interests in tarting cable systems,in other island groups,
of the U.S. Trust Territory, this w ld insure that he could utilize his single
Los Angeles taping source 'to service
collection of cable iysteis,in the
Paoific.(18).
1111a

The second provision is more debatableas is iserived fromNohat theaw
doesn't say rather than from whatis explicit.
.

It was Holmes' desire to insert his own commercials between the taped
In outlining the proposed amendments agreed upon betweed
Mainland programs.
Guam Cable TV and the MPAA before theJudiciary
Committee, Holmes stated as
,
.
much:
.

-

on Pat amendment would)prohibit deletion or editing of
programs including the commercials that are now*contained
within the story line of the programs._ This would not affect
the existing practice of deleting or otherwise altering or
substituting commercial content at the beginning and end of
t
(The

the, programs. (19).

.

.

'do

irAlenti conceded to the practice in his testimony:

4

4

to

The copyrighted program.:.must be taped andihown by the cable
ystem without any deletion or editing, including...commerpfals
with one exception: Th' systei is authorized.to delete commercials prior to the b ; ginningzfrand'after the glkof...
(the) program being taped.(20)
i
.

.
..

4

,

I

-.

While such testimony has no force of law, it does become part of the bill's
legislative history andcoUld betcalled upon forInterpretation in any subsequent
0
lawsuit.
1r
.

.

...

t
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The final language of the Copyright Act itself, hOwever, specifically
prohibits the deletion or substitution of commercials, unless by a-research
agency with priokApProval of al4parties.(21) That pxohibition,.however,
ondary
"subject to the provisions of the section dealing with nopsimultaneous
transmissions7-the Won Pat amendment.
,

,
`Nowhere in that section is there a specific allowance of commercial substitution at the beginning and end of programs, just a prohibition against
substitution or deletion of commercials within the programs.(22)

The general prohibition is subject' to a narrower one in the case of offshore
systems. The omission of the before-after commercial prohibition apparently has
convinced Holmes and Guam Cable TV System that it is, indeed, alloviable.

What could become a sticking point, however, is the-language of the House
report on the copyright bill's cable television provisions, which was adopted
by thd.House-Senate conference committee for the final bill.(23)
That language states that the sections dealing with taping for later
transmission by Pacific or,Alaskan systems "insure that the limited objectUie
of- assimilating offshore cable systems to systems within the Jnited States for
purposes of the compulsory license is not exceeded.N24)
The House seems to be saying that parity is fine, bbt offshore systeiliS
shouldn't expect greater behefits than Mainland systems. Such a benefit might
be the ,right to substitute or insert gommercials.
.

Since no case has get surfaced in which a copyright holder charges
infringement because of Guam Cable TV System's commercial substitution practice,'
perhaps it is another "nonptoblem."
,

But itdoes indicate that even with such an illustrious cast as the'
United States Congresi, the case of Pacific territorial cable TV systems may
not yet be closed.(25)

,

tit

rat
a
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Notes

1.

Theisland of Guam has only one commercial television broadcast station,
showing-an amalgamation of various network programs. It also has one
noncommercial pubic television station. Federal Communication rulings
at the time allowed cable systems to carry at minimum 3 network stations,
2 nonnetwork independent stations and 1 noncommercial public station.

2.

Sec. 111(e) of Public Law 94-553 revising. Title 17 of the United States
Codeg%

ward
Ginsburg,pOuglas H. Regulations of Broadcasting: Lay and Policy
Radio, Television anti Cable Copmunications. West Publishing: St. Paul,

3.

1979.

PP.

I55:418,

,

Since the purpose of a etwork was toattract-as many viewers as possible,
Congress saw no reason why cable systems would harm network programming
They would, in fact, enhance the
It-was only in the area of
returna.
bringing in distant independent station programming where copyright holders
might be getting short-changed on royal (-111ies. Ttvischecame the focus of
Sbc. Ill of the Copyright Act. See House Report, 14-1476, 9/8/76,
pp 88-91.

4.

.

U.S. Pacific territories are out of reach of Mainland oreven Hawaii
television broadcasts. Microwaves retransmission re4uires "line of sight"
sendetcs and receivers which the vast .distances between islands would make
impossible. At the time of the revision deliberation, satellite costs
were extremely high.
Even if.lhey were within reach of a small cable
system, the time zone differences between Guam and the Mainland would
put such programming as "The Tonight Show" at 4 in the afternoon and
"Captain Kangeroo" at 1 a.m.

1/1.

S

.

6.

'This is the operating pattern of Guam Cable TV System, Inc. and was
considered for adoption by a consortium of Hawaii ;able _television
"system operators for bringing, in Mainland independent station piogramming,
to complement the network fare carried as simultaneous secondary
transmissions from the'state's three commercial broadcast stations'.

7.

This Was been, he subject of recent lawsuits against home video recording
companies by mdtion picture inttrests.
Ar

8.

Testimony by Lee1116Molmes before the subcommittee on Courts, Civil
Liberties and the Administration of4ustice Of the Committeeon the
Judiciary, House of Representatives, 94th Congress, ist session, on
H.R.,2223, Copyright Law Revis4.on, September 18, 1975
All testimony
citations in this study are frOm these hearings. They can be located
as Serial #36, Part 3.

.2H-7'

51

4

N

1

I

9.

In a statement submitted to the Judigpry Committee, then Rep. Spark
Matsunaga of Hawaii stated in sUppert of the revis4.9n1%- }'Under the

present law, isolpted CATV systems Ore yenalifor A44epts in
geography."
10.

.

t

.

Z\

Guam Cable TV files.

-

11.- Eight Decenhial Digest (1966-76),'Vd1. 8.

West Publishing: St.

PP 998 -990.

1977.

.

.

Fortnightly Corp. v. United'Artists Television

inc. 383 U.S. 390_(1968).

Teleprompter Corp. v. CBS, Inc. 415U.S.,394 (1974).
.

12.

GualJ,Cab1e TV files.

13.

S. 22.

14.

Testimony by Lee Holmes, Richard L. Brown (representing Guam Cable TV
System,.Inc.); and Jack Valenti before*House Judiciary" Committee,
September 18, 1975.

See Senate Report 94-473, 11/20/75.

4

15.

H.R. 4965 would have amended Title 17 of the U.S. Code "(Copyright). It
ry Committee Hearings in favor of placing its
provisions as an amendmedt t H.R. 2223, the omnibus copyright tev4sion

.

(was withdrawn at the Ju

biller
16:
' 17.

.

Testimohy by Lee Holmes before.House Judiciary Committee, September 18, 1975.
See. 111(e)
.

18.

14.

12)

:.

.

.

.

Testimony by Lee M. Holmes beforeHouse Judiciary-Committee, September 18,
1975. Holmes has since inaugurated service to the Northern Mariana Islands
via Saipan Cable TV System and has obtained a franchise for operation in
the Truk Islands)
Teitimony by Lee M. Holmes before HouseJudiciary Committee, September 18,
1975.
.
.

20.

Testimony by Jack Valenti before House Judiciary Committee, September 18;
1475.

4

21.

Sec. 111(c

22.

Sec. 111(e).

23.

Conference Report (souse) 94-1733, 9/29/76, pp CRS 8-9.

.24.

(3).

House Report 94 -1476, 9/8/76, p 98.

2}F'8

41.

5 7-

.

, 25.

Valenti and copyright interests have engaged in battle with cable
television again-7this time the forum is the communications sub-<
committee of the.enate Commerce Committee considering the revision
of the Pomilluntistions Act of 1934...
-red Press Internatilicl
dispatches dated
d 6/13/79-
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PROBLEME'IN TZLECOMM9NICATIONS SOCIAL POLICYCONSTRUCTII6N:
THE INTERFACEAWSOCIAL SCIENCE MEDIA EFFECTS.EVIDENCE
AND'LEGISLA/tVEI, LEGALLY- ORIENTED .DELIBERATIONS

Timothy P. Meyer and Same.A.Anderson
Univereity of Texas at Austin,
University f Utah

e

Abstract
Social pctlicy makers in telecommUnications hive grown increasingly
jdependent upon social scien6.media effectrevidenceoto serve as support for
policy development. Policy "evidence, howeveroti not an'appropriate in- .
-terpretation for,media-effeCts research findings because 151 the inherent
limitationi on thii data. Given policy'makers' needs and media researchers'
capability to prOCluce,useful data, the use of empirical media effects datia
must be approached with caution and the will...WC:less to recognize and,admit
the unavoidable limitations which occur whenusing such data.

One of the more persistent and perplexing problemi in the development
'
and formulation of social policy is'the clash thatbccurs when essentially
divergent.perspectives and puiposes must be meaningfutty integrated into
policy deliberations. -In telecoMmunications social policy, the clash of two'
perspectives is acute:. (1) The legallyuoriented.pold.cy makers who seek unequivocal research evidence which provides "proof" !or a certail 'case or pito:(2) The soCiql,sciense.media researchers who are. called upon, to piovidt
'oosalt
this research evidence but can only present4ata and inferenceswhiCfiarepalherently incapable of "proof" in the legal se se. In the area* of media violence, obscenity,-41. advertiairi to children, VII results of social policy
lh
inquiry, have tended toward increased confusion, rather than any satisfactory.
level of resolution. The questions raised.by telecommunications social policy
planners are significant and.crucial;their pursuit of answers is generally,
*
,forceful and honorably motivated; the outcomes, however, are disapfbintirig.
Part of this disappointment; is due t'o the clash between divergent perspe6tives whickview-policy-supporting evidence in entirely different lights.
The principallocuslor this paper is centered upon the contention that the
inherentlimitations of social science media research methods effectively
preclude their use in dodial policy, construction. .In developing this focus,
two areas are central: (1) the limitations of social science methods which
prevent clear cut, conclusions about media effects; (2) the legally oriented
process of social policy Fakers as illustrated by policy making delibera..
tions in the. 1970s, including the FTC's hearings on childr9and.TV advertising.
,

'1. LIMITATIONS OF SOCIAL SCIENCE MEDIA RESEARCH METHODS

.

Primt to the empirical studof mass media effects, the methods of social
science,wqre well on their way to being both adapted and adopted for use from
the natural, and physical sciences.
The use of methods developed ro'lltddy
certik phenomena (generally concrete, empirically variable events).for other
phenomena as complex as human behavior brings on an immediate question of
1Mitations due to differenies.in the phenomena examined by the methods; in
ess ence,,can the same methods be 114r Ally aliplied to measuring different types
of event*? When mass'media effects on human behavior (cognitive, affective,
.

.

-

.

,
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and overt), were firat studied, the onde -borrowed methods became twice -bor ro*ed. At this point, the question becomes: Are the methods developed for

measuring A (physical properties) appropriately useful for measuring B (human
behavior processes) and in turn D which it a. combination of B7and.0 (media
process variables)? The twice-borrowed application alone suggests limitations on social science methods for measuring media effects.
One major limitation of media effects researeh.is sampling. Samples used
by researchers are never randomly constituted; Cotpromises and adjustments are
invariably made. Samples are often small, limiteA in characteristecs (e. g.
only middle-classwhite 8-10 year olds, college'sophomorea, etc.), and of limited representativeness in'that no assurance or estimates are possible as to
the agreement between a sample use4 in a study and the population that the
;ample is supposed to represent.

..

.
.0. )

.
.

A second limitation is the adequacy of measuring instruments. ./nstrumentation is imprecise,,semantically unvalidated (does the language or mean ing of the instrument function as intended with subjects being studied?), and
overly simplistic. While techniques of statistical analysis have grown incriaaingly sophisticated, the typed of instruments and their lack of validity have
remained virtually untouched. What we do with the numbers is sophisticated
and eiegant;.what the numbers actually represent is not dealt, with at any
important level.
<.;

.
.

-,

.

.

.

.

-- The nature of social science environments for studying media,effects is
the third lititation. Social scientists create environments which do not
'approximate the real environment in which .television operates and its aubse...quint effects actually occur. TV's real environment is seldoz1 the context for
effects research, gm in Chose few instances where field research is conwo..
ducted,.situations are unnaturally limited and ungeneralizable (e. g.,, juvenilesliving in cottages r children attending a private boarding school).

-

4F'

.

At

.

.

.

Along with7limi
ions due to inadequate samples/sampling, measuring
.-.
instruments, and
i/onments, social scientists' data-based conclusions Can
never be more than conditional probability statements. In effect, social
. sciencefiridings have the implicit caveat which says: "CiSten these conditions
(a given sample, instrumentation, environment, etc.), the following relationship isyrobably true." If there are changes in the conditions of,if the conditions are not isomorphic to the real ife environment in which they operatei
the relat:onship may'
perhaps'will) change. And% there is a chance that the
relationship.may not be true. even under the limited conditions as specified.
*

.

.

The final limitation is the absence of approcess orientation in social
'science studies of media effects. Media impact is studied as if it werestatic
nature rather.ehan dynamic. EXperianta and surveys provide narrow focus
--- in
snapshots ofioomamedia effects as they operate upder sote (mostly artificial) 1006
coriditions. \When.4 process is studied', the on-going nature of it must be con
sidered; complexity is measured;.interketations are more diffiCuit; changes
.e 'occur, often simultaneously.
Limited measures in an artificially created environment at. only one (perhaps several at most) point in time, may or.miy not
be relevant' to the actual process through which media affect humah4p4avior.
Moreovei,with.intomplete or non-existent knowledge of precediWitor following
.

.
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operates fs our own classification entity, chinging "reality" into symbols,
for assimilation and usage.. Reality, for each of us, is the sum of our perceptious whether those perceptions are subliminal, liming', or superlimi*nal.
The lack of independent verification has little importance until we attempt
to share our reality with someone else. At this stage, what is needed is a
system to guarantee common perceptions and a system-of common symbols to express those perceptions, Which is what inculturation and language is all about..
For the social scientist, studying media effects, thf system of common
perceptions used is composed of his/her measurement instrument and the analytical procedures eibodied in scientific methods. His/her common .symbols are
the technicalAlanguage of his field. This circumstance presents twoAdifficultils:(t) The scientists' views ofreality are only as good as their instruments and procedures (ttlettraditional question of validity); (2) The use of
specialized, technical language,cen prevent or limit the scientist's sharing
of common perceptions with the larger community or with another group (e. g.
lawyers) who is seeking.6 interface findings with policy development.' In
this, evidence as viewed'by the social scientist ishardly evidence as it is
utilized in legal settings.. The two processes.differ,in procedures, criteria
for "knowing" and -"truth," technic
language, and in the meaningsof commonly used concepts ,such as. "proof;"."probability," and "facts."
in applying the wheel model,,a given study can be view as an enterprise.which merely adds one type of effect which can occur for a given segment'
Of content and the fact that it can occur only for sons people.
If a researcher seeks ,to measureitheseffects of a giman TV commercift on children under 8.
years old; it is likely that only a giyen type of.effect will be measured or
perhaps several' out of a wide range of potential,effects. It is alsa-aikely
that only pne instrument will be used and only in one context. The results
can be no'more than the-dun of conditionally-sbound probability statements that
a..given effect can occur for some children under some conditions'asmeasured
briomes type of instrument.' No indication is provided.of (a) the total! range
of the effects of, the commercial or other commercials:. (b) the size of the
segments )lho are affected in.the various waysf- Witheut the-accurate determinstion of the range and size of the effects, no meaningful perspective can,
be giveuito.the results.: If the effect is undeatirable and occurs for a sizable number as indicated via valid measuring instruments,' its occurrence de,mends attention and perhapi some type of remedial action. Knowing the content
g.
comvrcial directed at kids) does note allow for successful pre-'
diction-of
at content will affect consumers.

.

.

The responsibility of media researchers is not to simply add one more
' behavior to th4 Catalogueof possible effects. If his/her studies are to
have any utility it.policy makingresponsibility mustextend to additional
. areas,. Given the identification of the range of behaviors associated with
given message, these area are: (1) spedification of the pre-requisite
conditions Tcs,the behavior to appear; (2) the likelihoodthat those condi'Itions will be present and operating when, the message appears;' acid, '(3) the
,

proportion ofthe audience'likely to be affected by these conditions at, the
appropriate time.
Witfithis Information; policy-makers could determine the relative im-

1-,

.

.

.
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portance of a given effect. Without this essential data,.policy may end upcorrecting an undesirable effect on a very small part of the audience, and
in so doing, wipe out a positive effect on a different, very large segment.

All in all, the inherent limitations of social science media research
methods are so severe that their use in,policy making seems inappropriate,
given the present "state of the art." Despite theobstacles, however,
policy makers have persisted. The next section examines this persistence.
1

It.

POLICY MAKERS AND SOCIAL SCIENCE MEDIA EFFECTS DATA

Policy developers have shown themselves to.be phrticularly frustrated
with the inability of social scientists to provide definitive answers.
ConClusions like some children may find some television harmful under
some conditions are_the stuff of insoluable controversy, not well crafted
(albeit ill-timed) policy statements. The legal staffs of agencies charged
with policy development end up shopping for research findings whose conclusions can be imprOperly extracted from their limiting conditions and generalized to the policy being developed or advocated. Curiously, contradictory_
findings are often dismissed as inappropriate:in scope, definitions, or
application -- the same criteria which apply to the selected research but
instead'are only selectively used. The rhetorical abuses of social science
findings are substantial and will continue as long as measurements are .
,several steps removed from the real "primitive" event and conclusions sought '
are actually conceptual rather than empirical.
'

.

Two typical' examples of the social science/social policy interface
highlight %Ile problem for telecommunications policy 'haters- The
'first is drawn from thalU:S. Surgeon General's Scientific Advisory Committee,
ifirst
assessment of the impact of televised 'violence on viewer aggression and its.
treatmet in policy deliberations. The second example comes from the current
FTC deliberations on the proposed reduction or elimination of TV commercials
'directed at children.

TV OTOLENCEREStARGH AND PaICY.MAKERS
When the research projects were completed for the study of TV violefice
effects on youth, the Scientific Advisory Committee offered the following
condlusions in precise,. scientifically justified4anguage:
'

First, violence_depicted on television can immediately or shortly
thereafter induce mimickinor copying by children. Second, under
certain circumstances television violence canivetigate an increase
The accumulatdd evidence; haWever, does not
in aggressive' acts.
warrant the conclusion that_teIeviied violence has a uniformly adverse'effect on the majority of children. It cannot even be said
that the majdrity of the chilren in the various studies we haveare:yieweckshowed'an increase in aggressive behavior in response to,the

.

violent fare to which they were exposed....
Thus her is a convergence of the fairly substantial evidence-for
short-run causation of aggression among 'some children by viewing violence
1
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on the screen and the much less certain el/pence of long-run effects.
There is a preliminary and tentative indication of.a causal relation
between viewing violence on television and aggressive behavior; an indication that any such causal,relation operated only on some children (who
are predisposed to being aggreasive); and an indication that it operates
only in some environmental contents; but a good deal of research remains
to be done befOre one can have confidence in these conclusions.
Apparently, the conclusions irere'not satisfying or properly comprehended by Senate Communications Subcommittee Chairman, John Pastore. Senator
Pastore, desptee-the carefully qualified report, returned to ask the classiC
totally inappropriate questions: (1) Is TV violence harmful to tng viewers
face of
or not? (2),Is remedial action justified? Ignoring the report
the Senator's press for simplistic answers, Surgeon General, Jesse SteinfeId,
agreed that actions to reduce violence were justified based on the causal
evidence.
The Scientific Advisory Committee said nothing of the iind,'but this
was one powerful policy maker who kept asking the ill-conceived questtone-,
'urn it the "right" answers were given. And, ab Comstock.)--et:ra-.., (1978} so
aptly pointed out, these are the precise typea-ef quettions which are just not
cientific research procedures beanswerable by social science or a
s
cause they'are naively s
c conceptions which fail to recognize the host'
of underlying re tip-fa:hips. ,When complex relationships are involved, only
complex
itional questions can be asked; answers are only, justified in the
ence of sufficient, valid evidence.

.

Distortion of original-policy input. dies hard. In the summer of 1977,
the House Communications Subcommittee staff prepared'a report on .TV violence
to be incorporated into the Communication Act' re-write activities. The,report
selectively cites the Scientific Advisory Committee's repoi-t in classic dietotted form: "In 1972, the Surgeon General of the United States presented the
t--4
report Television and Growing Up: The Impact of Televised Violence to the'
'Ir<cCongress.' Thii report stated that a cause and effect relationship. between
teleiised violence and antisocial behavior had been sufficiently demonstrated
to warrant appropriate remedial action." (p. 13)
.

.

They rely Owsecondary evidence from a physical (not a media researcher,
nor a social scientist) who told the Comm4ttee that there was evidence "that
viOwing TV violence blunts sensitivity to violence in the real world" and
"digit preferring violent.,televisipn at an early age leads to.mOre aggressive
teenage behavior." The lUnclusions are devoid of their conditiodal, iestrictive contexts and are presented by aunqualified authority in this particu7
lar field.

.

The staff report then summarizes their position in a huge pion sequitur:*
"Thus, although a precise cause arid' effect relationihip has yet to be "proved"
to the satisfactioi of all parties, there_ is unanimous agreement that because
television plays a major role inshaping the values and attitudes pf its.
-audience, televised violence poses a problem that must be confronted." (p..15).
The FTC and C hildren's Advertising

Ode recent aiea of convergence .between policy makers and solial science
4.,
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media research evidence is that of the effects of TV commercials directed at
'children. In proposing to,ban of reduce children's TV commercials, the FTC' ,4
staff zealously overstated the actual. eladence from social science which bear
directly on this issue. On the very Wit page of the FTC staff report, the '
following conclusions are offered;

Many young children.-- inc luding an apparent majority of those
under th
geof eight -7 are so naive that they can t perceive the
selling urpose of television advertising or otherwise
re end or
evaluate it and tend to view commercials simply as a form of 'informational progrgimming.' The youngest children tend to be even more
naive and thus_ less- capable of comprehending the influence which
television-advertising exerts over them.
The Commission noted, citing pertinent studies, that 'young
children (1) fail to understand the nature-and profit making purposes
of the television commercials and (2) tend to trust and believe television adveitising indiscriminately.' (p. 1)

.

What Winteresting about the report's citing is the implidit assump-..
.tion that the research referred to is valid and wholly supportive of the generalizations. With the violence-issue, there at least was a 15-year period
of 'research which preceded the million-dollar-plus program for the Surgeon
General of the nature. of the'underlying relationships. Now, with this particular issue, there is not a significant body of prior research, no government
funded program in the area, but yet the appearance of an adequate data base is
presented.in the staff report. And, as might be expected, the social scienc4
data from the small number studies available is hardly_comprehensive valkdated
or conclusive.
P
The "pertinent studies" cited by the FTC regarding children's inability to
grasp the selling motives of TV commercials are good examples of the failings
of research to date. These studies all used children's verbal responses to
ascertain knowledge of commercial intent. The question which should have been
Do young children truly
carefully considered before jumping to conclusions
fair to understand commercial selling motives'or are they simply unable to
successfully verbalize their responses due to (a) lack of sufficient vocabulary with meanings that the adult researchers are capable of interpreting
correctly and/or (b) communication apprehension brought on by talking to a
stranger about topicsyhich they are not used to verbalizing about.
Certainly, the absence of commercial intent awareness can be dole to a
"
number of tattots. Whether. it is due to methodological inadequacies or pot
cannot.birdetermined without a'great,deal of further study and research, Indeed,
a recent study by'Donohue Meyer, and Henke (1979) 'clearly shows that by using'
a pictorial, non - verbal
of und4rstanding,..7.590% of the 5-7 year olds
could correctly identify the selling motive of a series of different childdirected commercials.

Rather than jump to conclusions on the basis of clear-cut evidence, the
FTC should not make policy proposals which'' claim the support of "scientific
evidence," especially when the evidence is severly limited and when there are
- viable and empirically supportable, alternativemfin9ings and' explanations. To

'
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be sure, alternative explanations, contradictory findings and methodological
limitations are all serious impediments to the quick formulation of simply
stated policies.. But such policies are ill-Conceived, and unjustified actions
which unfairly jeopardize
chances for users of the media to reach their
audiences whedsuch actions are4'not warranted by sufficleat valid evidence.
.

The Problem of Social Scientists_Deal-#ag1Wi.t

Policy Makers

0

._:___Policy-makeis not only "go shopping" for certain highly selective social
science studies or findihgs, they also collect certain favorite social science
"researchers. The social. science media effects researcher' finds him/herself in
a difficult position whereby "cooperation" may well meantaational visibility
as an "expert," it'may mean that research funds will be directed their way, or
it may mean "media recognition." Of'coUrse, cooperation in this Lase means
- that the researcher supports the largely unqualified assertions made by policy'
,makers in support of a major proposal. Given the potential for such lucrative rewards, it is easy to see why many social scientists have chosen to
align themselves with a particular policy position.
But, the. "defection" of
these researchers only worsens the already cloudy picture of what the media
effects in question appear ito be and whitt types of actions seep justified
under the cirepmstances.
One distinguished scientist who has noted the increasing occurance.of
researchers who have committed themselves to the support of policy statements
based on sweeping and unwarranted generalikations is M. Granger Morgan, Head
of the Department of Engineering and Public Policy at Carnegie-Mellon University. Morgan has referred to researchers who try to convince policy makers
with simple answers to complex problems as "one-armed scientists" of the very
worst kind. .His recent commentary in a.Wali Street Journal guest editorial
eloquently expresses the problem at hand:.
The story goes that while gathering testimony for one of the clean
air acts; Senator Muskie grew frustrated with the endless'string of expert
witnesses whose testimony had taken the form of 'Well-, on the one hand...
il but then, on the otherghand..:.'
"What 1 need,' the Senator is said to
have lamented,. 'is some one-armed scien tists.'
' The'problem is that there are two kinds of one-armed scientists.
Ask
any competent scientist or'engineer how muchheat will be generated In a
UV-volt toaster that uses a(certalnoamount an type of wire in its heating element, and he'll, figure out aneariswen. Ask ten others and they'll
come up with the same answer.
I
No waffling. No 'maybe this %I.
-Mesa are one-armed scientists.
maybe that....' Just simple definiteanswers.. Why? Because they are
being asked to work a well-defined problfM whose underlying. processee
are well understood.
Bnt there is A second kind of one-armed scientist. He will give
simple definite answers even though the processes involved in solving.
the problem are not well understood,and even though there is a reasonable chance that his simple definite answers may turn out to be wrong.
Technical-people can
This, is a Serious and difficult business.
help byoffering careful, complete information that will aid.Olicy makers
in selecting their odds. One-armed scientists of the second kind simply
make things worse.
...

-
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In dealing with social science research purporting to measure the effects
of a given kind of television content onthe audience, one-armed scientists
have been allowed to operate without-too mpch of a serious: challenge, due in
part to a lack ofsophisticaqd expertise among the policy makers and their
staffs or due-to the select/4a the right. kind of one-armed scientists who
give the.social policy makers the kinds of answers they want to ear.. When
many experts are testifying one after another, the time constraffts become
oppressive to the extent that any scientist who would dare to suggest that the
complex underlying processes are really little undeistoOd and that any policy ,
action would appear to be unjustified due to a lack of sufficient valid evi-e
dence, would undoubtedly be either reprimanded or more likely ignored amid the
many who chose to simplify their positions.
CONCLUSIONS

t

This paper has attempted to clarify the uneasy, forced. marriage' of social
science media research data with social policy development. The principle.
conclusion seems.to be that the "marriage" should b!idissolved on grounds 81
incompatibility or "irreconcilable differences."

*.

Policy makers seek "bottom lines"..from'reseafcheri.to suppoit policy planks;
they often act in hasti and rely upon legally-trained staffers to interpret
,social science media research.
Only one carfully.trained in the social sciences and in the complexities of mediated communicationrpreCesses can meaningTully interpret' cothplex findings.
Policy makers'in telecommunication are for,everseeking premature closure in an attempt to alter current television programming practices.
.

Sdcial scj.ence media researchers operate with significant, inhereq limitations which can never,yieid anything more tfian.conditional probability
statements. Unequivocal evidence of the kind sought by many social policy
makers cannot be ueduced. Yet, the pressure iS There to downplay contextual
limitations and CB over - generalize the conclusiienessiof the findings, the
limitations still apply since they are inherent to the methodologies. An accumulatiOn of flawed studies is no less misleading, than a single study. In fact
its likely that cumulative errors compound distortion because these 'findings
give the appearince.ofea "preponderance of proof" being sought by legally
trained staffers and policy makers.

For future telecommunications deliberations, social policy make0 should
either avoid the masquerade of having unequivocal scientific support for their
proposed actions or use the limited evidence with extreme care and caution...
Like good social scientists, policy makers stiquld seaeto fully understand
methodological limitations and should get accustomed to never expecting easy,
unambiguous answers to complex media effects which suggest policy considerations. Policy makers should not expectsocial science media research data to
fit their legally-oriented notions of "evidence." These two perppectives are
about as ill-suited for one another as a machine gun is.useful for killing
mosquitos. At this point in its development, social science media research can
only help to inform policy makers about the complexities of television's
effects on individuals and society. As such, its role is significant, valuable, and insightful. To expect more is simply not justified nor responsible.
1
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CONSIPERATION OF PRIVACY AND ENCRYPTION
IN PERSONAL NATIONAL, AND MULTINATIONAL
- COMMUNICATIONS

By Jiro Nelsoriand David Reisman
SPERRY-UNIVAC

St. Paul, Minnesota and Bluebell, Pennsylvania

Abstract

'.

O
this paper considers thichenges in communications systems which are occurring as a r
sult of new packet switching ,technglogy at a time when there are increasing demands for
privacy and national concerns that transborder data flOw will affect national security, econornics, and even national culture. This paper concludes that packet switching networks are yid.nerable to attacks of message-content disclosure or modification and that cryptosystems will
be required when these threats are of concern: However, the evolving privacy laws and -national concerns over security and economics, may restrict encryption to use within national en-

, claves. The net effect of restrictions of this type could inhibit the wowth of multinational
corporations and generatinformational interchange to the benefit (or fie detriment) of various
sovereign nations. Control of national data bases could evolve into a 'society dominated by
technocrats having the power to decide the need to know"of private. corporate. aly1 government sectors: .With actual experience under varying laws now available, there win unusual
OppOliunity for nations still' determining data flow policy to evaluate the competing interests
and balance the need for free flow of information with privacy security.-and other national In-

.

terests.

(

INTRODUCTION

New security .requiremehts are evolving' in the field of communicatiqn and information
prOcessing as a result of advancing communications technology and changing sociological exs
pectati6ns
.

,

Major technological changes are Accurring in the implementation of publioand private data
networks because of the recent availability of lower cost computers along ath a higher cost of
communication lines. This is resultingja-the development of computer controlled packet
switched networks which are 3 to 10011mes more efficient than earlie circuit switching techniques in reducing the Wastage of available transmission bandwidth re
ices Pl.
.
Prevoutly a communication company or agency established an analog circuit for a subscriber, and then passively amplified signals until the circuit was terminated. In tomorrow's packet
network environment the communication company or PTT will actively examine every bit of the
transmitted digital message to determine address and route: and to perfdrm error checking of
each bit areach link over which the message is transmitted.

Since the information in the public or private data network must be regenerated at each
link by some computing element, and since the computing element has a program which may
be modified, there is the ever-present danger that through covert techniques selected transmitted messages could be subjected to either disclosure and analysis or message addition, deletion, modification, or replay

Further, because message formats wills better specified and 'standardized, tapping of
communications lines and extracting only 4 to of interest '411 also be simplified.
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This new communications technology evokes a security threat that is a major motivation to
encrypt digital communications.
./

The sociological concerns arise from a renewed interestin privacy by individuals, both human and corporate. Recent events, such as the 'Watergate Incident', have caused a distrust in

government and large corporations with regard to the 'care' given to the humen individual's
personal data files. Legislation, such as the 'Privacy Law of 1974' (2) and the 'German Data
Secttrity Law" (3) have resulted, and in time these laws will require protection of personal data
containingfile data
being communicated by wire, or being physically moved as physical
,

(i.e , magnetic tape) (4):
_

.

There has been another aspect of privacy legislation covering "legal' persons (corporations
and private associetions). This motivation may oe driven by fear by some nations that multinecorporations ere sapping-domestic intormation for their own use 'end to the detriment of
- that nation. Thei is also recognition by developed nations thet information is 'power'. has value, is taxable, and tha' its free and secure flow is necessary for -their economic survival. (It is
estimated that
rfpproximately 50% of the United States work force will be employed
:n theinto ation secto f the exogamy) (5).

.

The

ti

0

...

requkentent for privacyend security of information may be met by lows man-

dating
ransmik;sion f national proprietary information to other countries, and will also
spur the usia
ptosystem in an attempt to protect Such sensitive data. Use of encryption
for tra,
rder data flow ma require procedures where a copy of the data in cleartext 'form
rriukt be. made evailable to the urce and destinetion countries

.

TECHNICAL. ISSUES

' The revolution in packet network technology Which is causing a security threat cannot be
readily met with older crypto technology. For example, the link crypting device (or keyset
geneetor) will no longer provide protection over a total communication path.
A link cryptor.is a device which is interposed between a terminal or host (called a data terminoring equipment or DIE) and a modem (called a data circuit terminating equipment or DCE).
Previously, such.devices were adequate to secure information through a total communicatons circuit, once that circuit was established.

.
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However, packet ne orks are made of multiple links, an because at the terminus of each
link, message header 1 ormation must be examined to determine destination and routing, the

between each link. Teohnically, the network control mechanism is
Oda must be decipher
not supposed to be concerned with the content of a message in the .packet environment, but
the data is clearly expostd in the clear after traversing each HA. Ipnsequentty, while link
dryptors are perfectly adequate for circuit switching environments, they provide little security
when used in the new technology of packet swit
tworks.
In order to achieve communication s secunt in the ne acket technology, it will be necessari to have the network encipher the data on
end-to-e basis, or alternately tiiroyide alb
encryption function in the hosts and terminals 1
.
A

delegating. the security ftmctionto a priv e or public P11' network is 'not a comfdrting
thought. However, implementation of crvitin functions into the host or terminal also has several drawbacks. *

.

.

I.

,

.

If data is enciphered by a host software package ( hardware implementation), then the
data may be transformed intcrany charaCte ON he co rn unications character set being transnutted. If -special characters (such as an nd of text ET or start of text STX) are used by the
communication protocol of the network, then a data character may,be transformed by encryption into a control character which causes an unwanted communication function. Consequently, only transparent protocols, (such as HDLC) may be used when enciphered data is transmit-
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Furthermore, all elements of host software must 'treat the enciphered text.as transparent
dater and pass it through taking no action based upon.data 'meaning*. Unfortunately, airvost
no host software s9stem treats data tritssparently in today's software irnplementatiqns.

it

.--

The tert;tinals (o4r remote concentrators) used.for end-to-end crypting must be intelligent, or
must be augmented to provide the necessary intelligence to manage the crypting function and
implement the necessary, protocols to provide crypto key mariagement. .
.

..

>0

,

Although end-to-end crypto systems for use with picket networks are becoming available..
several years will be required to produce standards to asture interoperibility between the
many possible-system end users.
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have, been covered by Itsfation.
other areas that ere regarded as privacy intensive such as medical roc da and insurance appear to be the objeCt Of further legislation (7).
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Decentralized privacy control, as practiced in the. United States and other countries, requires that public notice be given a the existence of a personal data file. In such countries it
is he' responsibility of the individual to maintain awareness and move to enforce his rights
occurred. The individual% legal right enforceable by
shdIold he deem a violation to
court action to inspect pprivate 'files of which he is the subject an to correct errors of fict and
which must also begentered into the file
offer his version of su

i

Release of personal data 'to a third party geneially requite the written consent of 'the affooted individual, and unauthorized release can subject the fit/holder to court action
,.

.

.

In Europe, and the United States guidelines and laws involving the use, dissemination. retention-V.1d accuracy of data are still evolving. Efforts are underway to harmonize these laws

among the diffeent nations. particularly in th Council of Europe. and the Oiganitation for
Economic Cooperation and Develyrnent (OE

.
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is clear that encryption cannot be used to meet privacy law requi
ents concerning the
accuracy of data o lirniting the types of data Which may be rnaintai d in data banks However...encryption can be used to limit access to a data bank and to i ure its integrity once it has
.
been correctly entered into a file. ,
It

,

CORPbRATE PERSON PRIVACY (EcpNomic,CULTURAL, NATION' L SECURITY ISSUES)

'on and other means to
r?ethaps the most powerful impetus driving the use of e
protect and restrict information access is the growing awareness of s economic value, and
power, in what is deemed to be an 'information society'. In one go rnment report (8) it is
stated that:

,..-

s

'Thee rich countries of the world today are those that xploited the
indtistrial revoltition -in the 19th Century the rich countri = of e future will be those that exploit the". informatiCsn reydlution to thei wn
.best advantage in the 20th and 21st Century.'
This report presses for severe restriction on the flow of data in that country, and indicates
that failure Ito control that data flow would lead to loss of jobs and loss of, sovereign control
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,Acgardingly, while the technical *leans tb use encryption will doubtless be used by corpolrate persons tb protect data within their own national borders, use of encryption fpr protection
of data transmitted across national bolodaries may be limited in.thelight of privacy legislation.
s,

With legislation proposed or already existing in Austria,' Denmark, France, Federal Republic
of Germany. Norway. Spain, and Sweden, the usebf encryption for transborder communication
goes counter,to The thrust of the legiplation which restricts data flow Conteming individuals,
both human and corporate (9.10).
,o

A

7

Certain of these countnes may req uire data transmitted.through a cryptosystem to be subject to government scrutiny, either by virtue of requiring tharthe key to the system be given to
= a ',elected government official, or by requiring'some method of pre-- screening or post audit of
information in the system.
.

In the United States th e' fregiflow of da has a high priority, communication networks are
not a state monopoly, and there ant relatively few restrictions on the flow of 9ata both in and

a,

out of the country. Laws tend to be self enforcing by the individuals affected rather than,
requiring a centralized authority in bureaucratic control.
.

.."

.

in Sweden concern of vulnerability of national interests in a computer society 111) has
prompted legislation which has,given the Swedish Data Inspection Board the 'power to bar expbrtation of data outside Sweden. Permission has been granted for basking transactions, and
airline reservations information to be exported, However, a Swedish county government application to process health records of Swedish citizens in England was denied despite security
s

precautions at the outside site (12).

Further, in many cases, laws designed to protect individual (human person), privacy have
,
been construed to also protect legal' persons (or corporations)
-

...

.

.

(

.

taArs covering 'this concept have been passed in Norway (13), Denmark (14), Ind Austria
(15). The impact of such,laws has led to apprehension on the part of multinational corporations.that only local processing and limited files can be established in such nations, Private
.
competitive information gatherings would be sharply limited....

.

These privacy constraints are but one, spect of the growing concern over transborder data
edulation, where the motivation comes not only from privacy requitement% but also covers
national security
.such interests as revenue taxation of data banks, economic intesests

Nowhere is this concern more aptiarent than in undeveloped 4iations w ich fear loss of
.

sovereignry, should multinational corporations or other national governme
cant of their economic state than are they, themselves.

be more cogni-

4

-

SUMMARY AND CONCLUSIONS

Encryption will be required to safeguard information in the new packet networks because
of their vulnerability to tapping and' misuse. Encryption.may also be used to safeguard data
bank files for purposes of protecting priveje or corporate records. Various national legiltation
Orbiting to concern itself with privacy of individuals has erected barriers to the free flow of
infbrmation_across national borders:

These barriers may greatly restrict theuse
cryption requiring copies of ciphert'ext information., together with the appropriate crypto key be made available to privacy administra-

tbri.

t'1
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For .multinationaLcompanies seeking to invest in foreign countricts and/or having current
investments, the legal 'barriers and the costs of transborder data flow can be critical in structuring the type of data comrriiinications in each country. The amount of rionsensitive data
which can be processed and stored locally in each .national operation should be maximized.

More important, if the amount of proprietary data is minimal'. until the time protection by
means of encryption techniques is authorized, such information should not be retained in a

(

data base subject to privacy registration and regulation It may be necessary to transmit information by meanspf courier and tape, rather than this normally more expeditious method of encry ed telecommunication,

Whether data banks and personal information are protected by means of crypto keys, or
simply by physical key locks, the evolving information 'society will place the power and value of

information into the bureaucratic hands of those who hold the keys; Except for perhaps the
nation's armed foroes,there will be no more powerful position in ,government than thatof the
data bank privacy and security administrator. unless an adequate system of checks and bal.
,
ances is built into the system

sr"
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These ideas have an impact on the policies of all the .154.countries 4
participating in the ITU and in subsequent regulations. Although every
nation's proposals presented at the WARC are specific to each government,
-they can be generally stratified along the North/SOuth dichotomy. ...North/
South dichotomy is used heie to refer to the geographic location, by hemisphere, of the developed (North) and the less developee(South) countries
4.
of the world.
.

*

0

One final pdini to be made by way of introduction is that the scope
andnagnitudeof the topic prevents any comprehensive review of the literature
thin the limits of a single paper.
The references that have been a
selects
ould, therefdre, be seen as representative and not'exhaustive
of this co
*dated subject area. .

HISTORICAL AND POLITICAL ORIGINS
OF THE UNIVERSAL DECLARATION OF HUMAN RIGHTS '

-.

"The study and assessment of human rightsLLs linked inextricably to deeply held values about the good and the bid, 'the
right and the wrong. Judgments dremade enormously difficult.
by ideblogical and. cultural variation. Thus the existence of
'a document to whiCh many States have consented, even if fewet
have honored, is an advantage for an exercise-making statements
with cross -eultiral and cross - ideological applicability." (44

What are human rights and how did they comp to be articulated within the
framework of the United Nations? ,Before delving into the events of the 20th
century, it would help to Vetch out the historical path that our modern concepts have traversed:,
.

.

The idea of rights is almost as old as its ancient enemy despotism. The
first known use of a word meaning freedom wile in the 24th century B.C., when
a Sumerian king rid his people of an oppressive high priest (2).
In Greek'
drama, Antigone made refer
a law superior to the law made by government when she refused to_abe
decree forbidding funeral rites for her
\e-to
brother.

e\5

.

Plato spaceof the notion of justice as though it were handed down by
long tradition' (3).
This id the notion that every human is to be given what
is their due. During the Middle Ages this'notidn flourished most notably in
the philosophy of Thomas Aquinas. The controversy then and now hat been,
what, in fact, is each pefson's due? How does anything come to belong to a
person anyway? And, how does it so truly belong to the individual that every,
human and every' government his ,to grant it and/or -allow possessionof it?
Here we encounter resistance from the past to yield answers: "The concept of
'being due to' that is, 'right,' inof itself such a primordial Idea that it
cannot be traced back to a: pilor, subordinating concept. That is to say, it
.
can at best be 'described, but no
efined.".(4)

.

.

.
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.
can at best be 'described, but no
efined.".(4)
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Medieval philosophers were concerned mainly with duties one owed to
one's lord-king or churcl1. Their belief was in a universal order.of things.
During the 17th century, the concept of "natural rights" which had
grown out of earlier developments like the Magna Carta, gained wide recognition. By. the 18th century it was commonly held that the proper task of
,government was to safeguard such rights. At.the end of that century came
the American Constitution and Bill of Rights and the French Declaration of
the Rights of Man.
44{

In England, Jeremy Bentham, had defined rights in terms of duties.
Writing in his Fragment on Government in 1776, he said: "Without the notion
of punishment...no notion could we have of either right or duty." Others
wrote about obligations--that noon can enjoy rights unless others meet
obligations.
,

a
;,

,

Comes now 'the 19thAcentery and Karl Marx. He had written that humanity
is at its adolescent stage and would not be mature until the emergence of
universal communism--sometime in the far of future. Only then, according
to Marxists, would the'concept of rights have any meaning.
So, today, when
we in the West point to totalitarian control in_the Sovlet Union, for example,
what we see as violationi of basic human rights are rejected by the East as
simply illusory bourgeois sham (5).
.

.

.

The 20tb centuryo)las added another facet to the notion of rights--Since
the rempjutions initusiIa and China, human rights are commonly associated not
only with freedom from interference of various kinds, but also with positive
benefits like education, a decent Standard of living, health care and the
like.
These new elements are called cultural and economic rights,/whereas
the U. S. Bill of Rights relates only to*the former set Called civil and

political rights.
The foregoing chronology of,human rights identifies these ideas in an
Civil and political rights, then,-are a subset of human
historical context.
righeV wherein there are -also enunciated cultural and economic rights.
e right of access to all public places is being extehded to the.elecagnetic spectrum in many recent legal arguments. One writer and.cri4c
of western society has pointed out cultural contradictions that relate speciThe media, "Ipcourse, are
utral. The purposes
fically to communications.
to which they are puvare not." (6)* Access to common ations media, therepolicy and regulation
fore, hiss become a critical factor in the analysis
within the field.

S.

When the United Nations Charter vas adopted at the clode of the SecOnd
World War, protection of huma rights was included in Articles 55 and 56.
This interest in promoting respect for human rights is an example b& the increasing concern by the international community to secure basic rights and
Thi,sliecific inclUsion of human rights
freedoms for all human beings (7).
provisions in theChartericeflects the reaction of the inters aiional cammul.
nity to the atrocities of World War and towarc'regimes which perpetrate them.
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on thedifferencesc and, neglect to stress the common human content of some
notions and ideals.!' (10)

THE ITU, WARC, AND UNESCO
The Iriternational Telecommunications Union (ITU) is the primary organization for promulgating international regulations and policies on the use of
telecommunications.
It is a specialized agency of the United Nations and has
its headquarters in Geneva, Switzerland. The Union's foundations date back
to the establishment of the International Telegraph Union in 1865. It is-the
oldest of the world's in
ational regulatory organizations. The present
ITU was created in 19
why the Telegraph Union was merged with the Radio-Teleiraph Union.
Its purpos = are to maintain and extend international cooperationsin the use of telecommunications of all kinds, and to promote the
development of rice' facilities and the efficiency of the services (11)..
One of the primary functions of the ITU is the. allocation of frequencies
on the electromagnetic spectrum. Since the,1920's the allotment of channels
to stations was done-by nations Which would subsequently secure the right of
noninterference. The method is often referred to as the "first-come, firstserved" principle., This basic scRenie remains in effect today.
In addition
to preventing harmful interference to communication, it assures certain
common channels and standards of transmission for vessels of international
transportation, and sufficient standardization to allow international global
This approach has the benefit of 4.
markets for telecommunications equipment.
affording necessary controls for international commerce and comity, while
maximizing national sovereignty.
Of course, the entire scheme rests on a
premise that disputes among nations regarding access to radio channels will
wbe infrequent, and that any disputes which do arise can be resolved by an
agreement between the countries.

Within the ITU and the emerging international law of communications, the
This has resulted in an institutionemphasis has been on functionalism (l2).
al structure that is closely associated with the technical-scientific'exigenThese matters have, thus,
cies of any particular telecommunications problem.
Quoting from the Columbia
taken precedence over non technical considerations.
Symposium on International Communications:
"In this particular area of International Law and Organization, the technocrat, or at least .the technically sophisticated lawyer, has been King.." (13)
The World Administrative Radio Conference (WARC) has taken on special
significance because it is the first ITU general administrative conference
At the same
to be numerically controlled by lesser developed countries.
time, it is occurring at a point when voices for new world economic acrd information orders are being heard. Given the relatipIY broad jurisdiction
of the WARC, a certain apprehension exists among many of the older, developed
countries concerning-the way in which thesenew orders shall be expressed in
the ITU institutional -setting.
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The word "regulation" is important to keep' in mind when considering the
WARC. With regard to communications media, every goverAment partakes in it.
Some more than others, perhaps, yet the result is the same, i.e. control.
To address the question, "why' regulate?" would take another; paper. Therefore,
this presentation issumes the necessity and importance of regulation.
If for
no other
ason, the assumptioniis made because the.media'are powerful insti
tenons and they frighten people. Especially, government'people.

."

'Take, for example, the recent visit to America by Vice Premier Teng
Hsiao -p'ing of the Peoples Republic of China.
After experiencing a half-hour
interview between himself and network news anchormen (CBS, ABC,'NBCi PBS), he
told Jim Lehrer that he had been very frightened of them. .He wasn't used; he
said, to doing such things (14)%
The official purpose of the United Nations Educationali.Scientific, and
Cultural Organization (UNESCO) is 0-contribute to peace and security -by pro
noting collaboration among nations through education, science,,and culture in
order to further universal respect for justice, for the rule of law, and for
human rights and fundamental freedoms.
.
1

Several UNESCO conventions are designed to protect the right of everyone
to take part in the cultural life of the community and to share ,in the bene-

,

fits of science' (15).
V

.

THE DERATE BETWEEN DEVELOPED AND DEVELOPING COUNTRIES

°

'

.

'At

InfnEmation plays.a paramount role in international relatioqa, both as
a means of communication between peoples and as an instrument of4 underst
ing and knowledge between nations (16).. The NewWorld litfqrmation Orde
for a restructuring of old systems.
It is closely allied with.the:phrAs
ew
World Economic Order.
'

.

'

.

The UNESCO General Conference in Paris of November, 1978, witnessed the
culmination of at least. ten years of intensive negotiations and preparations
concerning the problems of the developing world In gaining recognition of
their needs..

.

-.

.

-*

.

.
.

According to Masmoudi, information in the modern world is cha ratterized
by basic'imbalances. Ai obvtous imbalance exists -between Northern'and Souththe deern hemispheres in'thevolume of news and information emanating
veloped-world and intended for the developing countries.
his includes the
flow of information in the opposite direction (17).
'i..

..
.

Ilk
fat

-
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.

The survival of the colonial era is seen byldevelopingjcountries to
I
persist in the often tendentious interpretation bf evdh.ts by the developed
countries and their media. In response to this criticismo'the developed
world of ten, refers to the arguments Qf the developing nations.as sansculotte,
-and usually unworthy of serious consideration. Moral, cultural, or no1itidal
values peculiar to systems in the 'North are placed over values' and concerns
of .persons in the South. Althqgh.the overwhelming majority of the world's
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'side-band transmitters. SO ety, I' the other hand,.has sound ever expanding ways to apply the new technologies.,. The result has been an increase in
highly sophisticated use and continuing congestion of.the airwaves.
.

.

How the memberp of ITU rectify this prem will, in...large part, depend
on the developing countries. Not only ivthe demand for Spectrum increasing,
but the problems of spectrum crowding'sse becoming more difficult and expensive to resolve. It s against this liatkground that the 1979 WARC has been

Treld10).
In addres-

.

fl'

g long -.tinge solutions to'the

een North and.South untrie is necessary.

14

be

lem, more interaction beOn yak to promote interaction

the so-

led "haves" and ' iaa e-nots' would be for the United Nations
lar conferences spec ically discussing human rights in the
bie!ad conte
of the Declaration of Human Rights.
These conferences should
be held in'devlping countries to center media attentioi on their needs and

"to spon
..

re

predicamerits.
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The Use of Videocassette Recorders
By Current Owners in.the United States

Donald E. Agostino
Indiana University"

P"

,

ABSTRACT

-

Currently.1.2

million (1.5%) of U.S. homes.have a videocassette recorder
(VCR)' in use. Grows
to.5-7.million is expected by'1984. How theietweers
use their dome vf356is important to broadcasters. concerned about siphoning
of realtime audiences, manufacturers of blank. cassettes, producers of prerecorded tapesand entrepreneurs of spin-off industries such as tape
exchange clubs.
Based on several studies using telephone interview and analysis of,
viewing diaries of VCR owners in major U.S. markets, use. patterni emerge.
Virtually all VCR owners use their machines for time-shift viewing, and
about 70% of all VCR use is to record off-television vrograa for later
-4Nviewiing. Half the shows recorded are network serials, 30% are movies.
'Almost all playback is viewed only once, within a week, and, generally outside'of-pxime time.' Two- thirds taped five or fewer piograms each week. .

4

VCR owners have an-average of 32.cassettes; 81Z have fewer than fiVe
with recorded TV programs they intend to keep, 64% had fewer than five
movies they intend to keep.
.

Prerecordedlape Alia' for 1979,
Use of prerecorded tapes is light..
are projected at 1..2 million compared to 8 to 11 million blank cassettes.
About 20% of VCR owners reported using prerecorded mate al. 0f. those,
68Z bought the tapes, 29% borrowed .3z-traded for them.. Currently about
two-thirds of prerecorded tape sales eke of X-rated mat &rial.
Because Arbitron and Nielson now credit delayed viewing, broadcasters
gain in audience share and circulation because.VCR use enablei stations to
reach and get credit for a previously unavailable audience. Owners build
only small tape libraries and; given current prices and availability,
typically purchase nly two prerecorded tapea. ..Major film and television
producers are beginning direct merohandising of programme 'This may
increase use of VCR prerecordings.
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APPROPRIATE COMMUNICATIONS FOR DEVELOVENT
Stuart G. Kirman'
Scientific Research Officer, ,Cooc.Islands Government
Presiabnt, PEACESAT, COnsortium'Coudoil
4.

t

This paper reports on the value of PEACESAT to p small island
community-in the Facifid, stresses the.apporpriateness of theetechnolOgy
used-with VHF satellites, boththe ATS an4 Oscar Satellites. An
evaluation of economical twj way multtponent interactive voice conferencing
is made and ,finally a low cost H.F. 'installation far distances up to 150
kilometers is"described and,its yalue for rural flevelopment is'supportea
yy statistics.and statements from regular users.
"

4

* * *0* * *

.

.

The Cook Islands is a group of 15 small islands totalling only 220
equate kilometers in area but scattered over42million square kilom'e'ters
of the, central Pacific Ocean. Ratotonga, the capital, is nearly ,3000
kilometers, northeast of New Zealand, 4,800 kilometers south of Honolulu.
The population of the islands totals 20,000. As many Cook Islanders live
in New Zealand.
,
.

.

Commercial communications
with Net; Zealand, Pacific rim=
countries and the rest of -the world havebeen efficient bitt expensive
and 13mited incapacity. Communications even within the Cook islands
have
been limited, however, and communications with neighboring coml.,
tries in the Pacific tegionhave been poor and very expensiVe.,
This situation existed Ini1973, when Ratotonga rotas adm

ted to

PEACESAT. Rarotonga had alread*operated'in:Pacificide sc entific,
experiments using the VHF transOlonder. on the AmpricarVATS -1 atetlite "
)
using equipment which as entirely homemade.
Pacific
de exchanges,
which were then gbiug en daily on'PEACESAToff 'ad obvious benefits to
the, development of the Cook Islands and aii.apAr i atibn to jOin.was approyed.

r

The VHF transponder on ATS -1 provides natrOt'iibaVcr$Ommunications
between ground terminals situated anywhere in an.aNea4o**ting 42,X pf the
Earth, from Washington, DCin the East to Centrarluiiialia in; the West,
froi(the Arctic to'fthe Antarctic. And these:grouateriinals are simple.
and' inexpensive, using a well da"-Velope4,VHF technology.. 'A terminal can '`'4, be constructed for less than $1000 or cifi be bought-4ff the'shelf'for

-

little over twice that price. And this terminal makes possible
voice communication (including teletype, SSTV, facsimile, etc -.Y
other fixed or mobile-terminal in than huge area of the globe.
demonstrations aircraft, ships and even an autotobile. have been
way "yoicacontact with the Rarotonga terminal.
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Noother satellite communisaions, other than those of the Amateur
Satellite Service, offer suct VPU cost and appropriate ground' technology.

For this reason, and because of the great benefits in health,
education and social development'Ehat the Cook Islands have had from
PEACESAT, the Cook Islands Government has requested New Zealand, who
represents its interests in the ITU, to submit the PEACESAT propasa.1 for,
VHF end lower UHF frequency allocations for. satellite fixed multipoint
service-to WARC 79 it Geneva and is hoping for suppott from' other countries
for this proposal.

0
In Rarotonga about 4% of the population have participated in educational exchanges by_PEACESAT. The typ& of developmental communications
that have benefited the Cook Islands through local participation are here
summarized under a number of main headings. '
./

Health

Y.

Although the Cook Islands were not a
ted by two major epidemics
in the Pacific, dengue fever.that spread from the Western Pacific to ;the
East and cholera that started and was contained in Kiribati, thi.s.may have
been,in no' small measure due to the PEACESAT conferences of Medical.
researchers, doctors and public'health personnel that joined Augtralia, Ned
Zealand, the infected areas pact all threatened territories. These conferentes, held daily or as often s required accelerated Icbnyroldind
investigation in the affected areas and stimulated the-mq#t effective
preventive measures in Rarotonga and.elsewhere.
.

.

.

.

.

v

In a number of post graduate sessions organized by metrical schools
in the Pacific, Cook' Island doctortwere able :to upgrade their techniques

and impita health service:
When a sloctornieds outside diagnostic advice ,on a problem case; this

_can alwaysbe obtained via PEACESAT.'
1

c

_

t/hen a medical 'research team' from the National Institutes Of Health
in Bethesda, Maryland, worked on a remote Cook Island all its logistics
were arranged through PEACESAT and in the field it 'was kept in touch with
the Rarotonga Terminal,by radio and through there with Bethesti by satellite.
The viability and later successIlf the expedition were dependent on those
communications:

r

Education

/

.

It is perhapi in the ;ield of education that benefits have been
greatest. Scores of students enrolled at overseas tertiary educational
institutions have benefitted spectacularly from regular tutorials in which
they discuss probleMa eith their tetchers.
Z.
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Threugh regular exchanges between teacharsnd between those wi,e1
the responsibility for curriculum development,fthe whole education sY)Oem
has benefitted.
2
Even exchanges between school pupils in both sec4Qr encl.junior
gr ades have helped them with thair social studies and encouraged. a wider
Pacific outlook.-

AgEiculture
..

.

9

\

ccdler tad. PEACtSAT
In this field many developuenti hay
seminars onc,plant quarantine, horticu
male husbandry, post haryest
ve been foil wed up by action. preserlition,and numerous other top
Even new plaits, varieties.with im
ed economic pot ntial, have 4en
k
introduced as a result.
,
Energy_

'Seminars undei this heading have ay s-feen poPular. 41reiea6d
imntbvedsolar
cheaper sources of solar-voltaic cells
res
crop driers have been described and lab
ItIvalue of the knowlAh"
aiiiiis:ntliere in
edge gained will hecome obvioui as the
readjusting to increased costs imimpor 11:4,4;4107.4

41 ,

Political=Delelopment-

'

10'

The Cook Islands was abet to contfibliti,lairoUghilAWAT,
Marl#nle_yhq nqw,have sim ar
cal developmen s in Nide and the No'
political systems,. The COOk Islands Premier aneother.Ministers had
fig
PEACESAT-discussions w th leading'politlUans in itioie'countries=befor
they moved to .self.:.gov

end
°";.

South Pacific Commission

'
4.

.

4

- -.
.4:.
The South .pacific CommissiOirwhOh'axittrtnenetp. development in
cific countries and territotIes add tentio,rie4jaal3R.E.4search programmes",.
to help tollarda that end has-its ownPEACESAT stAttOn in Noumea.' That
.':

,

means'thaCany officials involved .in or assisted bithese
always talkidirvtly,ith SV.C. research personnel:

oeammes can

r

The S.P.C. also instituted _a Regional-Newt Eichlhge which has now
operated fot over 5 years. In this, each participating' country gives news
"of regiqnal interest for .others to use in their prass or on their radio.
only way in'which Pacific countries are able to get newsvof
This is
- each other.
q

.
e
4'
Preparations-for Conferences or Seminars

...

r

..

t

_

c

PreparatRiavto many Pacific wide.meetings participants and organizers
have used PEACTSATto make their irrangemints and familiarize, participants
in advance. In the case of the large international Law of the Sea
.

i
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Conference the Cook Islands Premier and other participants were able to
discuss matters in advance of'the meetings and again after their return.
la

International Community Development
,

.

'(

,

..

.

.

.

Underithis heading is classed the.use of the System, usually at
monthly intervals, by organizations with community develOpment ails
throughout the Pacific. Boy 'Scouts, Girl Guides (Scouts; Boys Brigade,
.Girls Brigade, American Field Service, Rotary Club, International Year of i
the Child committees, Chdrch Youth Groups, Church Women's Groupsand many
others have used PEACESAT for.discussions in which Rarotonga has parfi*. cipated to advantage.
4
.

.

i.

.

.

Scientific Research

Scientists in prattically every discipline working in.theCook
Islands and other
cifi countries have appreciated the ways in which
PEACESAT has facilit
d heir work - a fact recorded in a motion passed
by the'Padific Science Association at its Congress in Indonesia in1977.*
.

.

.

0

.

Dozens more specitic headings coul4 be given.
PHAdkiAT,is.used by
all levels in the'comiunity from the heads of Government lown-to rural
subsistence farmers, village school pupils and ctturch. members.
.

.

4'

Technical Advantages of VHF Operation
,
%
The.ude of VHF.olilower UHF frequencies where a low cost sat ,(1
cirtuit.is required d6vering avery latge geographical area with low
density traffic volume has many advantages.,

\

4.

The transponder on the'satellite is of relatively simpl4esign and
is made of components capable of very long life. This_lo illustrated by
the 13 years of operating life of ATS1 faith the 12 years of operating;life
of ATS3 with pTeselaz indications.of very many more years of life from both
satellites.
.

The ground terminals arextremely simple. Large or den small
dishes are not required,*merely VHF antennae of moderate gain, in the order.
of 90b,- which, J,ecause of their brbad radiation pattern, do not have to'
be accurately painted. A normal amateur 2 meter
with a solid
' state amplifier and anantennae mounted receiving preamplifier will give
,excellent results. Or the present ATS1 circuit transmitter output
pow of less'than 200 watts will saturate the transponder.
.14

*P. ZI20 Pacific Silence Association

Proceedings Third InterCongress
July 10-22, 1977, Bali, Indonesia
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With.the orbiting OSCAR Satellites very much less power is required
because of the closer distance to the. satellites, .In the cede, of these

-

satellites ten watts onlyis ufficient to operate on OSCARs 7 and 8 and
one watt is said to be ample for use with R.S. Alternativelymore power
and much slapler antennae is possible.

'

The systemi using 'ATS1 have been using PM. While this has given
excellent voice.quality,for conferencing, 4t has been wasteful of
transponder bandwjidth and has precluded the use.ormore than.'one channel on
,.the 100 khz bandwidth of ATS1 due, to the carrier paver sharing degrading
the'transponder output.

.

.

.

On the OSCAR satell=ites, however, all transmissionModes have been used'
and there has been much advantage in using SSB, particularlyI/hen many
,

users, are using' the transponders simultaneously.

Much,thore scope for experimenting will result from the Phase III
stated satellite due to be launched in March.

On ihese frequencies the potential fox smaller and smaller ground
terminals, simple in design and neintenance,. is increasing and the day
ofthe hand carried satellite earth station is cinite close. Already hand
eld receivers for ATSI have been demonstrated.
.
)

Oa the higher frequencies, so much more approprliate fortlarge
volume point to point traffic, the costa,for ground:teribinals fof
spread mulfipoint lows trpftic dens/4 confereneing have not yep been
produced at an economical cost* Where relatively low cost Sian dish
terminals- have been developed Mese have only,been fot communications
within satellite's0of beams covering"only a small fraction of theearth
as seen-rpm-the geostationary orbit.

c.

.

.

.

0

Pollowing.the.suocess orthe PEACESAT project, the need in the look
Islands for an interisland service tq serve-the same health, education
and general Rublic service needs became obvious. To fill this need all
islandS were supplied with simple solid state high frequency single side
and amateur tranceivers &bilked for crystal control on a number of
available fixed frequenCids. The transceiveis used were either the Atlas
215X with an external crystal oscillittor or the tenthannel Atlas' 209c.
wing excellent service.
These have now been in use for.ayear and-are
All islands check in twice daily with Rarotong :k Traffic 'consists mainly
of patches into the Rarotonga telephone' system,' ut ther4 are also many
conferences conductedd from a studio in Rarotonga to groups of doctors,
teichere:gr administrators in outer islands. Most oPthese-conferences
. have an educational as wellas organizational at*. Distances toouter
-islands vary from 200 to 1360 kilometers.., For convenience the Cook:islands
_
are divided ifito eight Southern Group islands and six Northern Group
suit seasons, but currently the
/pleads: Frequencies man be selected
Northern GAlf.usea 14,445 or 12,214 kilohertsin the daytime and 4038 kbz
at night, the 'Southern Group.4038 . at
all times. J,

1

'

-
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Each island station has'cost less than $1000 to establish and the
value of the circuit in improvingthe economy and living standards of
outer islands has been considerable.
4

Here are some quotations to illustrate this.
)
.

Statement from Kato Tame, Secr etary of the Ministry of Agriculture and.,
Fisheries: Benefits of rsdio-telephone to this Ministry
A%

i

Therlhave been undbubted,benefits fiNthii- Ministry from the iitrodqx.Lion of the radio - telephone link between the individUal islands. Soma of
thelpenefits have been:
.
11

It has made our offices on the Outer Islands feel less isolated
knowing that at least once a day the link can be used tompontact Rarotonga
or another island on aprobleta, whether the %problem isurgent or not.
1.

.

.

.

$

It has made the relationships within the Ministry far more
-personal in Chat speaking an the telephone or radio to a person,leads to
more mutual respect than letter writing.
It'also leads to less mis.
.understanding.
.
2.

.

.

6

,

.

.

3:
It has enabled Raroionget .so assist the Outer Islands to'settle,their problems or needs more prOmirtly, saving costs, where a longer, delay.

would haveled tp greater losses.

.

.

4.-. It has al owed our planning unit to operate more efficient in
that a situation or information that isnot clear can be sorted out far
.
more quickly and efficiently.
_

,

.

,

It has made the Outer Islands 'feel closer ,Po each other rather
than el being appednages of Rarotonga. Ihey'canTshare and sometimes
sort out mutual problems they have4in common with each other but not
with Rarotonga. In some cases they..can materially as ist one another
saving funds in the process.
,4
5.

.
.

3

.

The Outer Islands can cantatt other agencies directly and avoid
6.
.delays and misunderstandings that may occurin relaying.messagr via
the Ministry.

1

.
,

so

.

._ ,

Several people can be contacted directly at once. This insures
that uPgent messages to Outer Islands are received simultaneously avoiding
7
.
conflict,,and misunderstanding.
7.

%

v

.

is
Q., The use of theradio- telephone has meant less paperwork,. d
has meant that the administrative staff in this Ministryican be re cell
and those employed are more usefully employed ehanqiling memos to uter
Islands.
.

.%

4,
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There are still tmprovements.to be made in the application.of the
'link by th4eMinistry, I feel, and the course for bteaking in 'its uses
maynot go astray and even in its first application it has. made aqot of
difference for the efficiency, relationships, and rapport within the Ministry.
Statement'from Parei.itioseph, Manager of eh. Markeetg board: Since the
instaalaaion of the radio-telephone to the Outer Cook Islands, contact
has become more frequent and more efficient.
.-

'

p.

The prOvuction.of:copra has
as better communication has
been set up. This also applies to pineapple,Ntiro and other prpduce for
export overseas, for the local market in Rarothonga, and.fortthe processing
faptory in Rarotonga. Shipping services to the Outer Islands can noti be
coordinated according to the needs ofeach Isi. ndand this-is done each
week based on the availability Of cargo (produde). Day-by
problems
on the. islands are now .soIved immediately whereas in the past's would
1
take'days or weeki tafore.these'were attended to. It.hastal enabled
people in the oilier islands to go direct to the per&on in Rarotonga who
can assist them immediately and now mdia.ibmsdiateattention is given to
. their needs.
As an export market agency, it has been i great advdntageto
be able to explain to c,he people in the other islands the required
quantity of produce required and Ihe,proper handling and packing of it..

Statement from Metal Siniona, Chief Adminiittation Officer on.the island
of Aigataki
a
.

.

.

,

.

The major benefits of this radio set is that urgent queries cdn_ke
.dealt with within a matter of hours from any government ministry. .,T44:
particularly appkies'to medical emergencies or major agriculture
. education programs. Als6, programs for. the visits of VIP's Coup bef
arranged imiediately over this set. News and coMmunitrprojects';an 'e.
`reported back 'to the Cook Island broadcasting'andwneimpaper corpokatio
and. other interested parties. To cut it-short, this radio communication
is definitely serving a very useful purpose to all ministries of goverriment
4
and thanks to the government andNpe staff of the scientifiereseafch
division for this very handy equipment of civilizaadn.
#
.,,;.

.

ak

,;-

.

.

Statiment'from.Puingariki Short, Secretaryof Education*
,,,
.

....

The most significant development in the field Of communication services in
the cogk Islands, and in fact in the South.Pacific region, lips beenthe
introduction of the PEACESATnetwOrk in 1974. Ai a rOtlt, the problem of
isolation.wai overcome and with that new horizons in education became a
reality. The students taking correspondence courses at-the PnIversity of
the Until Pacific, Massey University and at the Technical Correspondence
Instflute, reaped added benefits by'discussing their courses with their tutors,
vend With others taking thesame courses incountries:Ont of their regiOn:

.

.

..

'

,

'
.

In addition, the instant exchange of information on education problems
etc. with neighboi'ing countries of the region helped considerably towards
reducing the importation ofocostly.western experia into thise small cipunqies.
'

!"
`.

1 I44

55.N
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1.
!lid recent introduction of the Cook islands National shortwave radio
system is a step toward the right direction and it is my opinion that the
Cook /elands is ahea
)21tt 'in this. Its extensive use by education and other
government depar ents is constant prOof of its practical support. For
education, the problem of isolation between the- department and the northern
island schools was at last, alleviated. Greater numbers of teacher courses,
curriculum activities, and elective courses for both teachers and pupils
are now possible through this system:

2

..

.
'

',For the. Third World countries and particularly for small countries like
the Cook Islands, more'effort should be made to explore the benefits' andthe advantages of a system of communication lake this.;
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TELECOMMUNICATION POLICIES IN THE PACIFIC:
SOME "MACRO" ISSUES
' 'NOT USUALLY DEALT WITH
Robert 3acobsoil

School of Architecture
and Jirban Planning
University oftCalifornia, Los Angeles
.

Abstract
'

Telecommunication systems and networks presently being implemented in thePacific region may not be contributing to the equitable development of the region
or to the betterment of its people. A linkage of contemporarydevelopmentplanning theory and communication practice suggests the need for a critical
eyAuation of teleZOmmunic ioAs and its rote in sustaining a world order
that is'undemocratic and e
oitative.

Questions continue to be raised abdut .the appropriate form of telecommunication services and networks in the Pacific (and other regions). It Is by now
,cliche to observe that "we have the technology to do whatever we want." The
veiled assumptions'underlying that statement--who are "we," what technology,
have "we," and what do "we" want to do with it?--are due foal some scrutiny if
the interests of the majority of Pacific people ire to be served.
Of particular interest to 'students and planners of-telecommunication activities is the-plausible role these activities play in the maintenance of an
linternationalleconomic order now being criticized throughout the developing
world,.
Though vast telecommunication systems are; already operating in the
service of transnational corporations headquartered in the United States,
Europe, and Japan (General Electric, 1978), and though complex contingency
plans are being made for the military protection of these systems (Business
Week, 1979), critijkl studies of telecommunications' integrative raiii-i4e
international economic order are few and far between.
'

f.

Those oriticai assessments which have been published
dense
and anecdotes(Hamelink, 1977; Schiller, 1978)--but Vitaltheory i
and
t
.. national policymakers with an honest commitment to alter'
tlonship with the international economic order are left wit
.fes.tothow.to go about, that task., International policymakers in pu,
zations like UNESCO and
ASEAN are'in a similar predicament)
..

th facts,'"

sing
laance,

orgaRi-

al

.

It would be eXtremely useful to have a theory of international communication which. seriously attempted to link the applicatiqn of new telecommunication
technologi4s to global integratio0processes, whether these processes result
from conscious andlgliperate actions or from the inherent logic, of a "selfpropelled" internatitonal economic order.
Following on that theory.it would
be worthwhilemore,Imperative--forthose attempting to create, a "new inter7
national economic order" to discover what tactical and technical decisions
,dimight result in the attainment of that gOal, in light of that theory.
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Those who propose a "new international economic order" must have some concern, as well, for the needs and desires of the millions and billions,who are
not well-served by the present international economic order. It is undeniable
that more-and more nations, in the Pacific as elsewheA, Are making retrograde
progress toward starvation and chaos (Friedmann, 1979a).
Even elitesin these
nations musesoon feel thieatened by the imminent disaster on th'ir doorsteps
(Edquist and Edqvist, 1979).
This degeneration goes on while telecommunication services and °networks
proliferate.
Is this a coincidence, or is there a correlation betweed better
and better communications for the few and progressive ignorance,and impoverishment for the many? The evidence suggests the la t r and calls out for a theory
to give it coherent form.

£

'In'the"Pacific, for eftmple, where pove ty and commercial axploitation are
no strangers, trans-Pacific corporations ca call upon the most soiisticated
telecommunication services provided by a h stiof commercial vendors. A parallel Military telecommunication infrastructure assists in the protection of
trans-PacifiC corporations and their client states against domestic disorder
4
and insurrection.
0

.

.1

By comparison, only one public-interest organization, PEACESAT, employing
an obsolete.ATS-1 satellite, is available for the limited coordinatioq of
affairs among non-commercial groups in the Pacific.

4

For the multitudes who are victims of the existing international economic
order and the "development" it.cills forth.- favoring existing
elites
aligned with transn
nterests \(Lipton, 1977)--reorganization of the
interests
Pacific's telecommunication resources might be a useful component ofeny'larger
strategy toward achieving economic and social justice in the region.'

e

'But where is the impetus for this drastic rOormillation of our telecommunication resources? Ond hears brave words from the various elites of the
developing world but the.sad truths that, within the societies ruled by
these elite&, telecommunication resources are as inequitably allocated as
they are in tfe "uncaring" industrialized wqrld.' (Sometimes, they are even
more inequitably allocated in thedevelopfng world )
What a strange (and distressing!) "(ouble bind" in whicAsfind'ourselves
for lack of democratically-structured telecommunication facilities,
the dispossessed and pbwerl#ss, though they be the majority, cannot generate
-"world opinion" and international, action to alter this state of affairs.
There continues to be no coordilation of interests or activities among the
world's masses, exceptin-the most' rudimentary and intuitive form, as commu- ,
nication among the billions continues to be filtered through the telecommunication facilities of a shgrgightedly antagonistic global elite.
Ak

snared:

,

4
'
The irratiOnality.of this situation, in terps of future human welfare, is
Enormouslyjexpensive investments in cable, satellites, computers, flie
clear.
organizations to,-.6n they, and the military forces to protect" them are result:

ing in benefits for fewer and fewer of the people of the Pacific.
another way?
,
..
,

Isn't there
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Among development planners there is a new co n of the realm in circulation.
It stresses, on the one hand, the importIce of access to relevant'
information and channels of.cOmOunication as a means to the attainment of
social power by the majority poor (Friedmann, 1979b). This outgroIth of
"basic needs" thinking ,among planners measures the success of development
by the quality of life of a people, rather than by such gross an
isleading
indicators as GNP per capita.

On the,other hand, the new theorists of international development are
keenly sensitive to t1
reactionary and retrogressive forces which capbe,
musteied by local but internationalized elites linked across national-boundaries (Wionczek, 078). These linkages (sustained'in large measure by
telecommunication networks result in the degenerative leaching of less
powerful national societies by mare poWerful societies (though the benefits,
even in the powerful societies, are garnered by the few) (yjaitsos, 1978).,
One might suspect-that among gatherings of the kind we are attending
today there would be some interest in buildint more "equitable" telecomnunication systems maVng it possible for the many to communicate among themselves '(both within and betWeen national societies). But, except for the
demands of the now-silenced Public Interest Satellite Association (PISA),
concern
and the example set by PEACESAT, one finds few expressions
*
within the communication research and communication policy communities and
even less among those tangibly involved in the design, deployment, and opera-,/
tion of telecommunication facilities in to Pacific.

Is this.an atcidenf of history; or does it suggest the truthfulness of
'an hypothesis only.hinteeat before- -that the elaboration of telecommunications on a Vobal basis is determined, either consciously -or structurally,,
to obstruct the attainment of soc 1 power by,the many and to enlarge,
beyond all reasonable measure, the bility of the few to dominate through
the control of vital information res urces?
If this hypothesis can be confirmed and placed in the theoretical frame4ng cbnstruct s d by the development planners, it can have some prevalue. For #xample, it would not be too hard to foresee'a Pacific
region with "its "hinterlands"--smaller and underdeveloped nations--linked,
via telecommunication facilities, to the United States, Japan, Europe, and
their subordinate commercial centers (e.g., Taiwan, South Korea, Singapore,
services
The expansion o
and Hong Kong) -in the very nar future.
in thePacific fairly hnsures it. %

"work.bdistive

-

It would also be possible to predict that this accomplishmeht will not
lead to the betterment,of life for the billion & who inhabit the,Pacific
If ankthing, the outcome bill be
region except for a precious, urban few.
far, far worse.
,
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TELECOMMUNICATIONS PLANNING IN 58E PACIFIC
Randolph H. Payne
f
Director (Marketing)
The Overseas Telecommunications Commission (Australia)
.

'r The provision of international telecommunicationa in the' Pacific Region is the
result of continuous planning by telecommunicationa operators through the
various permaneht,and ad hoc organisations which have a,dinipt interest in the
area. The nature of this planning process is complex, restarting from the many,
different interests in the Pacific region and the necessity to plan facilities
both on a bilateral and multilateral basis.

The purpose of this paper is to provide an overview of international
telecommunications planning in the Pacific Region, drawing particulair
attention to the role of the different organisations and the resulting
planning process as seen bye non-U§ telecommunications operator. Section A
identifies the various organisations involved in international.
telecommunications planning in the Pacific Region and outlines their
respective roles. The second part of the paper surveys the facility planning
process and makes some observations on it in regard,to acme present and
potential difficulties.

f

t

A.

TELECOMMUNICATIONS ORGANISATIONS AND THE PACIFIC RE IgN

IT

International Telecommunication Union

Most countries around the Pacific basin are members of the ITU, the charter of
.which embraces all aspects or telecommUnioations operation and development
throughout the world: The Union co-operates with regional organisations such
the recently formed Asia-Pacific Telecommunity is a
as ESCAP and SPEC
direct .result of uch co-operation.

4.
ESCAP -

.

The Economic and Social Commission for Asia and the 'Pacific

This UN agency has sponsored development of' regional telecommunications
Pia3enti and in collaboration with the ITU, convened meetings leading to the
eatablishment of the Asia -Padific Telecommunity.' It is expected that ESCAP
will
its activity in relation to telecommunications when,the
Telecommuqty is fully established.

ASIA-PACIFIC TELECO
.
The inaugueal meeting of this'organisation was held in Bangkok, its
headquarters, in May, 1979 with the Secretariat be4ng established in the,
second half of 1979. The principal objectives of,the Telecommunity are
related to planning;: programming and implementation of national,_
intrai.regional and international teleodmmunications networks, fostering
co-ordination of technical standards and routing plans, and encouraging
adoption of'efficient operation methods.,

.
'21-13
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ASEAN,-

Association oflouth East Abian Nations'

,4

. .
Indonesia, Malaysia, the Philippines,Singapore and Thailand ae collaborating
in the construction of regional tables linking the Philippines, Singapore and
Indonesia and have plans for further development of an ASEAN cable network.
There has also been collaboration among the ASEAN countries in exploitation of
the Pipet Indonesian communioatiobs satellite network.
SPF/SPEC -480dth Pacific Forum/SouthPacific Bureau for Economic
Co-operation
-------.
4

.4

The South Pacific Forumconducts annual meetings at Heads ofVovernment level of independent Pacific /eland nations in the South West Pacific, including
Australia and New Zealand. Regional telecommunications meetings are also held,
annually under SPE, auspices to consider network planning and implsmenlationN
training, coast radio and financial matters. The /TO provides technical
assistance for this latter activity.

4

k
z

cable Conferences

Ad hoc organisations and conferences of international telecommunications
authorities are formed from time to tgle to plan,. construct and managecables__'
*ale. referace has been made above to ASEAN
within the Pacific basin.
Cables, other regent examples are the planning= construction and operation of
the Okinawa-Philippines-Hong Kong (GLUM), Taiwan-Okinawa,'Taiwan-Luzon,
New Guinea
"Taiwan-Guam, Austrilia-New Zealand (TASMAN) and
(A-PNG) cables.

.

Meetings have been held4uring 1977 and 1978 d d.futureumeetings are
'z and operation of. future cables
anticipated to consider planning, constructi
and Australia/New Zealand to
to supplement and/or'replace existing Japan
North America trans - Pacific cable systems. The mot. recent'(as q.JuIy 1979)
was the Pacific Cable Planning Meeting of, Principals in Tokyo dn October, )978.
e

'INTELSAT

.

s

la

42

,Provision of satellite facilities in the PaCific Region is determined"by the
.INTELSAT BoardlOeGovernors-on the basis of inp4fsfrom:
.
(a)

the Mel Traffic Meeting whibh meetwannually to agree
1 rwirements for satellite cirouits;

bilate
,

(b)

meetings of Pacific Operations ReAresentatives at wifich
operational details are agreed between earth 'station operatre;
and

(0)

dvisory Committee gin tanning which iprovides advice
mop' on long--Oarn devflopment df iatenite
rd of
facilities

4e.

lr
4

th

.
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IlanitimeCatimunicatiOns

.

" Long di.Stimce :maritime communications are currently- provitd inthe Pacific
Region by HF radio and the US owned MARISAT satellite.,system..
satellite

Future maritime

rotamunications facilities- in the region w44.1 be provided by the

INMARSAT Organisation st#9.ch was,,,estab4ished on-.16th July 1979.
B.

FICILITIES PLANNING FOR THE- PACIP
4

'..

.The communications network linking the countries 'of the Pacific region is
depicted in the accompanying map. This shows existing and.plasuled submarine
cables, INTELSAT satellite coverage, together with existing end plannedearth

stations actessing, the Pacific Ocean satellite, ang thoae countries, relying.
primarily upon HF radio systems. In additiOn to these facilities the Pa lapa

/

satellite system will be used to provide some services between ASEAN

countries, while tropospheric =scatter is used on some minor traffic relations..
-

This extensite communications' network has been developed through the formal
and ad :hoc relitionships discussed above.- The result has been a gradual

.

,
.

evolutibn of modern telecommunications facilities together with a balancebetween cable and satellite. facilities to meet thp communications requirements
.
of .the,c, carriers providing services between Pacific countries.

.

Satellite Plannin,g

c

.

.

...-

-

INTELSAT satellite to operate in the PadIfic Ocean Region.was'en
IS-II 'spacecraft in 1967. The Region is now servedby twq IS-Ill spacecraft
(operatibnal and,epare)"Thiah-are cheduled :to be replaced hy,,IS-IVA
sate_ lutes
early:1911. Ali of these satellites were originakly designed
for the Atlantic Ocean Region traffic requirements, and as suoh their' capacity
and;beam configurations have not-nece sarily been optimal for the Pacific ;

The- first
,.

''..'. Ocean, Pegion.
,.

/
-, f
4

r

. a

,

In recent 'years.-the operating satellitt-i n the Pacific-hap 'been relocated from
' other areas. of the INTELSAT systeh, wah only tub or three years of its t.
..exPectiCoPtrationai life remaining. Throughout the period to 19811' the
..
.
Pacific will continue to be-served:01y. hy satellites relocated from other
.
-,
Regions sand which are, .in -the final stages of:theit operational -life.
P

.

'

1..

'

,

0

v

0

Planning fa...the INTELSAT system beyond 198518 now well advanced-andin this
* process, the' particular needarof the Pacific .Region are being., closely ...
; '

examined, Sig'skties operating, ser;riOes in;the Paeifi6 therefo4'have an

input to tbia Planning:p.rodeimi.66th at the deOision making-level in Vie
in the boatel's Adv'iso'ry
plannin'g,,,et4dy are,
Cameitteele Plannfrig.
however, not .likely, to .be evident- in .the. Paoi fie gee* Region until the late

and at the
// INT44AT Boath.of pier:kir/1
The *ttenerits. of the.pre
,

; 1980!3.
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The. use df satellite oapaoity purely for domestic and regional traffio by
Paoifiaoperators is only now beginning to. emerge and, developments in this
area inolude the Palapa system and the use of INTELSAT spare capacity to
provide television distributico 'Within Australia. The planning for domestic'
or regional systems istbeing done through national bodies or regional
oonferenoes by those ooncernpd, with the neoespary co-ordination through
INTELSAT.

ft*
AN

Cable Planning
pubmarine oables have been operating in the Paoific since the early 1960,s,
both for regional traffic), e.g. TASMAN, ASEAN P-S, and intercontinental, e.g.
TRANSPAC4 and COMPAC Planning for these cable systems has been done by
.
those operators investing.in the faoility'
,

The-process for planning oable systems is thus similar to that for the
INTELSAT system in that the owners of the facility are those involved in the
determination of when the new 'facility is required; itstcapacity and the
necessary investment. In contrast to INTELSAT planning, however, there is
usually no permanent forum involved; rat er, ad hoc'organisations are formed
(as desoribed in Section A) to reflect t e bilateral br multilateral nature of.
the particular cable system being plann .
"

and INTELSAT
The necessary interfaoe betwein-planning for cable syste
planning is providid by the operators themselves who are on Signatories to
INTELSAT and cable owners. In addition; users of the am ems wbay not
necessarily- be - owners Avide input on their, requireOntd thgough the -Global
Traffic Meeting (in the case of INTELSAT) or through multilateral negotiation

O

.with the cable owners.

- One of the recent trends.iR cable planning has been the inoreasiAgly longer.
lead times being experienced in/the provision of major cables requiring
'.multilateral negotiation Where the US regulation ,prooeis is involved. 'Such.
lead times, also.being experienoed in other OoeanRegions, are adding
further.burden to the already complex arrangements required to:ensure the'
timely availability orfiailities. This can be contrasted with-the short lead
°
times experienced on other cable systems.

i.

Other

.

than satellite and
Planning for facilities in the communications network oth
cable follows simila procedureeto those outlined above. Of particular'
interest is'the.recent planning activity related to South est Pacific Wand
nateons -and the gradual move from EP radio to small satelI teearth stations
,for providing theit'internitiooil oommunications.-.
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MAJOR PACIFIC TRANSMISSION FACILITIES
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EV01.1111'/ON OF MILITARY COMMUNICATIONS

IN THE PAC IPIC

Charles B.
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Brigadier Generll, OAF
Staff, 'Commander
;Chief Pacific

t

Direr-tor ftbr Communications-Data Processing
Camp H. M.I'Smith,.Hawaii
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Abstract

ON06.40t

.

This_paper traces the evolutionof-communications in the Paci c Area. Parti-t
cular emghasit is 'placed on the. contributions 0 tote militaty risence /requiremerits to advances in cdmmunications technology and flow these advances enhanied

#

Ahearfa and conanunicatiOn:media serving the-area..
.
.
.
;,
Text .
(
../ wish to take this opportunity tp discuss the evolution ob,communicatiotts1.
in the Pacific Area and specifically how the military presence/requirements en.

.

.0

.

.

.

hance both the area andf communication media,serving

.06

.

.

.

.

that

area. 't

'

,_.

I

,

.

Events were occurring. near ehe end of the 19th Century.Which grn)ointed

4

thrweakness in 'depending upon non-national communication fac-illt ies in time aver- tomaxodore George Dewey,-DSN, in command ot the Asiatic Squadron, was in.
Hong Kong when' he vasalerted and given-instructicks -on 25 February 1:808. He
remained there in order to keep inforMed of the peol.ititil si,tuation and to re- ceive further orders. The Navy Department' connections mtth tam were yin stile
'Atlantic-, down through the Mediterranean, the Ret-See, and the Indian Oceen,

I

c

and on to Hong. Kong. Thelpanish Government's communication with its commander

'

at' Manila was via she -necessary portion of the same cable-and a Brfrish-owned

,cable 'between .Hong Kong-and Manila,
-

...

.

-

t

'

.

41.

.

On 24 April, bap was directed to proceed agains,t "the* Spanish Fleet at
e awaited .the arrival
" of the U. S. Consul from Manila. On 1 May, Dewey arri ed off Manila ane.enAsked and defeated the, Spanish Fleet. 'The city was at his mercy, but he had
to wait for troops being transported from San Francisco before beginning,land
operations.
6
I

1#

Manila. Hid sailing was delayed until the 27t, while

.

,

For the first time tb -history
pcflitical 'aspects. of communications
became, a rbbl . The Nat Departm tramsidered it advantageous to 'declare
submarine gables neutral and eft 25 ,Aprt1 directed 'Admir

-:.

-.

1111..

terflgot with their operation.

Sampson not to .n

o such order, he'had
not Planned to sever th' cable betwden Hong Kong and Ma la. In fact, he h
AltihOugh Dewey' received

not , even contemplated the necessity of_ using _dispatch. hoata.betweett the two
- message to the Spanish
'- c----,,- :cities-. After the Rattle of- Manila Bay., Dewey's
-- cpmander proposing that both beaiigerents.bo .permits to use, the cable be'tween Manila an Hong,,Kong. -This proposal was refus . Thg cable coMpany's.Philippd.net ooression itipurated that no messages fo idderkby. the dpanieb
_'-Goverrmient would be _transmitted over it.. Since it as only of value to the
..
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lot
Spanish defendersi .the cable was severed, a ewe's direction; on .5,14ay: No
effort was made to haul its seaward And aboa ship to reestablish' communication
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with Hong Kong. Not being able to use the cable from Manila, Dewey was forced
to send a diapatch,vesel with the report of his victory to-Hong Kong for cable
tranAission to Washington, where 'the message arrived 6n 7 May. Had the cable'
remained:thtact, there would have been no -further Ifightingt after #12 August, for
on that date, as U. $. troops were moving in to Attack and comfy Manila, the
peace protocol alas being signed in Washington. Dewey receivedthis information,
on 16 August, days after the Spanish surrender.'
.

''

...

,

.

.

.
.

.

. The severing of, the Manila-gong Kong cable' established a precetlent;

Shortly thereafter, the Navy Department directed the severing of cables landing'
in Cuba in order to isolate the Spanish commander from his homeland% Iis-was:
accomplished on 4 June.
;
.

As a result of one of the lessons learned during the conflict,.the U. S.
Government insisted that a,prOposed cable between the United States and the
Philippines land only on soil under U. S. sovereignty. The cAble'company was.
complete' in agkeement, but insisted that the Ney Department Pend full a4sistanc and backing in the acquisition of the necessary islands, either. by the
treaty o peace with Spain or by purcha . In order to provide.ine ofhe landings, the USS BENNINGTON was sent to oc py unclaimed Wake island in the dame
of the U..S. Government. .Additional na al assistance was.provided ty a hydro -.
graphic survey west. of Hawaii.
0

During this war; intrafleet communications. were.sat40factoriend little
comment was made concerning them," The acuteneed of some leans of rapid cam-.
municattons between the various sq4drons and the Navy Department was posit illely
indicated, since there'' developed a(gkowing tendency to make naval strategic
decisions ,5:,Washington instead 00:n the theater of operations. -Communications
between the Army and pavy.Were.not atisfactory during the joint bperatiOns.
conducted along the South coast of"Cuba. In.view of-the developingneeds,`the.
advent of radio was most timely and the.Navy Department.became interested,in
-its possibilities immediately upon die conclusion of the confliCt. ay; .
,

.

The n ext improvement i1 communicions 'afteerelegraph.cablik'wee the.
introductipn of Low i'equincy,(1.F.) radio. Comiunitations in this. era were
10iimitive by today'sstandards; however, of interestis the following Auote
by Major General George D, Sqdier, U. S. Army
Signal Corp? -19191
.
.

.

"The advances in radio telephony and t legraphy, whete the ether
of space becoMes a common"partyline for all, and particularly
th linking pp of these ether circeits.to the great wire systems'

%.

......,-.4;,,,
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of the wqrldtprtendi the day which I believe is not far distant,

w

n i44/carr r th.the ideate goal so that any individual on
e rth W111 be able to oommunicate directly by the spoken word at
any' other individual wherever he may be..." 4.
.
i
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A. UlajOi commeicatiOnAreaithrough came: with; the use of High.Preceiency
(HF) radio 'which then became the Otimary Means of communications in the
Area both for military and,iprivate users. .*Continuous -Wave' (CW)
teletype and
Single Side Babd (SSB).high,freqpency systems were used extensively by the
U: S. 4rmy and Navy for their communication.Uquirements until and aftir.-

101-,

WorleWar II whidh provided a significant improvement during a.time period.
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(and Message requiremihts) had expanded

considerably.
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/ The Korean conflict in the early 1950''s brought oi't the need for reliable
and increased long haul type communications. The Paciffc Scatter (PAC SCAT),
aystel wasdeveloped by the V. S.Iiilitary in the mid-1950's, first with lono
0
.
:spheric scatteryand then Tropospheric scatter, which provideda more reliable
Communications media throughout.thep.acifii Area than was attainable by high
-' frequenc7 radio.t In-Country communications were greatly expanded by U. S.
m111607 installed systems such as the Korean Wideband'Network (KWN),, a microwave-configuration which formed the backbone of Communications.
_.-
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Another c
n cations edia started to appear in the Pacific Area' - the
submarine telepho
cable
which, by use of built-in repeaters, allowed twoway communication
Imulta eousljr on a nubber of voice channels. The first
submaiAne cable'between Hawaii and Oakland, California, was put into service by
commercial interests during 1957 and had forty-eight (48) voice channels.

.

.

,

The Vietnam Conflict caused a tremendous dincrease in communications
r
requireMents both intra- and inter-Pacific. These requirements were met by
Marge increases in commercial as well as military communications. Military A
ei included: 1962 - "BACKPOKCH" (Troposcatter for Vietnam Ind Thailand);
'TALK QUICK" (Secure Voice - Pacific); 1965 - "WEr WASH"-.(Microwave,.-f
1965
Su
rine Cible, Troposcatter mks the Philippines into Vietnam and intre -

Vietnam); 1967 -1969,-PINTEGRAIWWIDEBAND COMMUNICATIONS SYSTEM (IWCS)" (d..

- Srawave and Tropopcatter -,principal backbone of communicattOns in Vietnam and,
,.2J' Thailand after BACKPORCH); 1967 - "439-1:1 (5 submarine cable links along the
coast of Vietnam and into Sattahip,' Thailand) ; 1967 - ;'AUTOSEVOpM"'(Auto-

, .

.

..

,

vatic dill exchange for b e c u r e voice aubsdribers - Principal: secure voice, net-

work after TALK QUICK); 1967: - "initial befenbe Communications Satellite Sysitem (DSCSP)"/(Military Satellite); 1968-1969"ulittegrated Joint Communications

.c

'''
,.

.lia-c*fic XIJCS -PAC)" (microwave, submarine cable, Troposcatter from Japan to

Okinnwa,61Taiwan'to the Philippinds);,1968 - "AUTODIN" (ewitches, 2 for
Vietnam and 1 fot Thailamd),and 1967 - "SoUtheast Aqia Anpmatic Telephone
Service/8/9 tandem telephone' switches and 54 automatic dial telephone exchanges
.
for Vietnam an4.Thailand). During this Same timefreme,.ccimmercialcommunica ,...
.tibns'in thairandfic Area were expanding.
Submarine tsiephone cabled linked ',
.'AuhkiaIia, New ;ealand, Japan, Phij.ipPines,ae well as Fiji, Guam, Wake, Midway
anflionolulu. Satellite solmunications, whiCh were hardly.condidakelinior-to
1963!, increased so rapidly that considerable Changa in the Pacific commuftica,
tionvIcomplextook 'lace..
''
.
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v.

ev,Tias:etiormous'ipommercial iatellit icommunications grOwth-from 1965 to
June 1979 is depicted ph4he charts,a Enclosure 1. The commercial satell.ite,
field has been concentrated in the ha s of Intelsat, a consortium of Govern-.
meats which begO.in 1965. currently,.the Intelsat IV service is providing
telephone and-video-channel coverage for the Pacific Area.
r
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, The Defense Satellite Communications Systim (DSCS) is _an intedral-pOrtiOn
of the global Defense ComhunicatiOns System, desiggedito provide vital communications service to the United States and Aalied Forces thrroughout'the
- world by means of satellites. The system is being implemented in'pheses. We
Pdr'example,
.are currently in Phase IX whiCh will Ova. several stages.
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As of 30 June
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(EARTH

SATELLITE

If,

STATIO

K .$ 'Coonhil 1

Downs 2

-U.S., Maine, Andover
.. -Upper

-

.

-Chile, 1

eLgased Transponder)

3

Somgande

attrenna

41,

INTEI:SAT.IV(F-1)

- - France,) Pleumeur, Bodou

.

(Major Path 2 Sareljkre)

-U.K Coorthilly Downs- 1

4

NTEIS.Ai

I

,

:U.S. West ,17.irgirii:a, Etam
-Itoeway, 6 antennas
.Arabia, k, antennas
-Sudan, 8 ei*ennas
-Uganda, 2 antennas
"-Zaire, 2 antennas

Leased T'r anisponders

J

1

-U. A.E. , Abu Dhabi'

.-Br ezi 1, 6 antenna

V-A{ F

1.

9

/

/

-ColoMbia, 2 antennas 4,4
-.Peru., 2) antennas

(Leased. Tr ansp4onders)
Ay

g
44.

INDIAN OCEAN, REGION:

1 we

,

.

S

-Alger i a, Lakhdaria 1
- Australia; Ceduna 1
.
- -Bahrain; Ras Abu Jarjur '1'
..artglallesh, Berbuni a

INTELSAT IV:.A4F-6,)
..

Activated 2M/79

-fturma," Rangoon

-China, Pekin & 2

-*-

.' t

-China, Ta i'pe,i' i

-France, Pleumeur Bo'dou k

a

- Germany, Ra4. st ing

*

,

4

9...
-1

-Indid, Vikram
JIpdonesia, DArtilluhur
-Iran, Asidabad 2 ' ...
Dela il

16,

....

)

. ".

7

(../

-
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OPERATING RANTR STATIONS

TABLE
CSC PSI IS 41,41

1

- Greece,, Theratopylae 1'
0 -Hong Kangt, "Hong &brig 2
-In-d.i I, Ahmed
-*S:.

,

.

,
.

4,41/4"":.
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EARTH STATION ANTENNAS IN SERVICE
As of 30 June 1979

ZATF.LLITE

.

EARTH STATIONS

4

1

te

Fucino 2
-Japan', Yamaguchi

1

-Kenya, Longo.not) 1
41
-Korea, Kum Siint2
-KuwaVt, Usim-Al-Aish 1
- Lebanon, Arbaniyeh
- Madagascar Rep.a,Phitlibert.,r Tatramdna,
-Malawi, Kimjedza I
_ uantan 1
Maldives
-Maldiyes Rep
SuLlyma
ougom 2
Mal
-Mauritius, Cass,ts

41.

A

..

i,

0
41.

- Netherlands, Burum,
- Niger, Niamey

_l

Lanlate 1
Oman, Al Hajar 1
--Pakistan, Deb Mandro
- Phil frppines;-Finugay 2
-Qatar; lioha 1
a
tit

-Saadi Arabia, Riyadh 1
- Seyobelles Rep., Bon EsRoir
-Singapore, Sentdsa 1
-

,-Sotieli AfrIca, Pretoria 2
- Spain, Buitrago 2

,

- Sri Lanka, Padtekka
- Syria**, Sednaya

-Thafland,Si Racha 2

410.

- United Arab Emirates,- Dube,

- UniTsd Arab Emirate4 Ras-Al-Khaillfh
":""
11',K., Madley 1
-Yemen, Arab. Rep. of, Sanaa
-Zambia, Mwemheshi ...%-1
40

INTELSAT IV-A(F-3)
(Leased Ttansponders)

-Algenia, 15 antennas
- Malaysia, 2 antennas
I

s

.

INTELSAT TV(P-5).
(Le.ased Transponders)

-France, 2 antennaa
- Nigatvia, 19 antennas
- 0imp, 3 antennas
- Saudi Araibia,

TABLE 5-1.
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CSC 0 4,11,11
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EAFtTH STATION. ANTENNAS IN sFRVICE.
As of 30 June 1979
1

'

EARTH STATIONS

SATELLITE

PACIFIC REGION
.

.

.

-INTELSAT IV(F-8)
irj

-

Lake" Cowichan
-China211eking 1'
.
-China, Shanghai
.

z.

.

.

' - Canada,

,,,

..

-Australia, Carnar on 2
- Australia, 'Novae

.

-China., Taipe-i
7Fiji", Aktva

1.
.

-Franee, New Caledonia, Vile Nou
-France, French Polynesia, Papenoo
-Hong Kong; Hong Kong -.I

c.

-Japan., IBaraki

.

..

3

-.Korea, Kum San, 1

,

-Nauru, Rep: of, Nauru
-New-Hebrides; Port Vila

Activated 31/5/79

-New -Ze-a-Pk-ri&--

.
.

WaT`kwo r.th

-Philippittas, Pinugar 1

.

,s.

-Singapore ' ......
Sentosa 2
- Solomon Islands,
Honiara
-Thailand, Si Racha 1.
- Tonga, Nuku'Arofe ..
:U.S. , Washington, 'Brewster
U.S.? Cali fornia, JaMeabdrg
U.S., 'Guam, Pulantant
-U.S.., JlaWaii, Paumalu 2
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EIES AND RACIER AND MECOMPUTER COMPIENCING FROM A PACIFIC IS
James A. Dator

Depsrtment &Political Science
University of Hawaii at Manoa

Of all the moderh technologies that touch upon my life, none are more
important to pp professionally than ilk jet airplane snd computer conferencing.
More than anything else, these two technologies have direcily made it passible
tot me,tosarticIpate quftkIy and- effectively in acSdimi",c, polittchl, and
personal.affairs Ofbalyk dispersed even though my hole 4s4,000 milei awayfrom -any major gopulation
ThiS report summarizes and evaluates some of
my experiences with .comPUtdr conferencing systems (primarily the'Electronic
Information Exchange System -EIES- through. the New-Jersey Institpte of Tech
nology, developed by Murray Turoff), and announces an intended use of,comr-.
puter conleretcing (CC) in the immediate future.

'

Starr Roxadne Blitz and Murray Turoff, in their seminal volume, THE
NETWORK NATION: Hutan'Communication via Computer (Reading, Mass: Addison Wesley Publishing Company, 11978), discuss, .in Chapter A, "Social ,and
Psy4hological Prodesdes in'Computerized Conferencing. ,Alter summarizing the
psychological and social characteristics thought by researchers to be prein face-to -face"(ftWsituatigns, they present and evaluate those found
sent
in their. CC system, sup. They note- that most of the various "cues" prevent
in Ttf-situations are absent in CC. These include a wide variety of audible
and visual cues such as age, sex, social status, ethnicity, accent, disability,,
attractiveness, sobriety, cleanliness, smell, facial expression, emotion,
eye contact, body. movement, alertness, pervousness, and many, many other
things that (generally unconsciousl) are so important in-ftf situations Over
and above the specific "information" contained in nie verbal "tessagee."

Yet, eonivalentcues in CC messages by eiperienced Censers are by no "
means absent. milts and Turoff have noted some of the alsOces that CC users
have developed to make their messages. more pItYchoIogicalLy and socially
accep tabre;--vihre "human" ank"natutal " They summarize their findings as
follows:
Users evolvoapicaalized norms .with respect to the use of
the facilities and communications and writing style. The acquisition
of these norms by individuallisers and.groupsapimareto bean importatt
learning process on such systems.
.

2.' User participation iii conferencing in an active sense of
cont.ribdting items seems.to require some degree of usage above the...=
basic level of learning the methanicst. Thip may be. a second-level

learning plateau invoIvinthd acquisition. of norms established by'the
user co

Mies:
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Users will gain facility As time passes,

3.

so)

4

that tHeir inpui

rates becomehigher thanusual'typing rates. For large groups; the tie 'ft
required io send and receive communications will drop below that required
'for other media, such as telephone or. face -to -face meetings,

The user's short-term memory may bea'factor'in conditioning

4.

frequency offtilteiaction wAtil the system.

'

Users-will tend to become conditionh to sign on the system so
that on the average they have about seven items to send or receive
per interaction.

In accordance with4social exchangetheory,no participant will
continue to use a conferencing system unless his/her "rewards" are
greater than his4her "costv." Among the factors that incresee,reward
for users are:
.

(a)

s increases with
Ratio of items received to items sent.
(i) size of act se group;
(iiXthroughput r
oCthe system.

(b)

sys
Observable increase in skill and speed,in using t
This improvement is related to.the richness of the ditign in
text
of advanced features'availalale to users once they have
ma tied the basicmechlnics.
A,

(c)- Importance of communication with system members in comparison
with communication with persons n4 on the'system; elative
coat imtiie'and money of other modes for communica idn with
people on the' system.

0

Chi the level of the social dynamics of'group interaction
this communication medium, our hypotheses (inductioni'from.pr
N ,
data) include:

f

.

h,
iminaty\

sae
There de a strong tendency tawardtmore equal, paitiCi ratio n
in synchronous discussions, as compared,to face-to-f ice groups.
1
,
More opigions'tend to be. asked for and Offered.
More
"''

(e)

:

4

(b)

{c)..
.

0)

t-

There.
a great-deal of explicit sociability'of an .
,
sort on these systems.
.

6

(n)

There is Tess' explicit stieement or disagreement with the
opini
and suggestions of others.

'.

r

formal.

There'are no signifipani didere ea inioverall.satilalftion
of participants'in faCe-to-fa
audio,, video, or?compu

..Uri* conferences.

(1). Thireteads to balaigteat'dealvaflelectronic=64tkime
ampg user grodps on a CO System, (p1,1241)...
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rates becomehigher thanusual'typing rates. For large groups; the tie 'ft
required io send and receive communications will drop below that required
'for other media, such as telephone or. face -to -face meetings,

The user's short-term memory may bea'factor'in conditioning
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Users-will tend to become conditionh to sign on the system so
that on the average they have about seven items to send or receive
per interaction.

In accordance with4social exchangetheory,no participant will
continue to use a conferencing system unless his/her "rewards" are
greater than his4her "costv." Among the factors that incresee,reward
for users are:
.

(a)

s increases with
Ratio of items received to items sent.
(i) size of act se group;
(iiXthroughput r
oCthe system.

(b)

sys
Observable increase in skill and speed,in using t
This improvement is related to.the richness of the ditign in
text
of advanced features'availalale to users once they have
ma tied the basicmechlnics.
A,

(c)- Importance of communication with system members in comparison
with communication with persons n4 on the'system; elative
coat imtiie'and money of other modes for communica idn with
people on the' system.
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Chi the level of the social dynamics of'group interaction
this communication medium, our hypotheses (inductioni'from.pr
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data) include:
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sae
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There'are no signifipani didere ea inioverall.satilalftion
of participants'in faCe-to-fa
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ampg user grodps on a CO System, (p1,1241)...

7)

3"

3A-2

.

.41

c741
j_

e

-

. 1.
Ae

.

`4.

In the past 18 months or so that I have been on the EIES system. I have
as electronic mail in lieu of letters
or telephone calls to personal and/or academic friendsbacross North America
and Europe; to plan agenda for subsequent ftf meetings; to pre-discuss substantive issues in order topresent them more fully-developed in subsequent
ftf meetings; to facilitate a sense of global unity during a transnational
week-long simultaneous symposium; to conduct formal business meetingsbf a
research institute; to co-author subsequent publications and to critique
'drafts of other persons' writings; and, most importantly of all, to participate actively in some twenty ilyferent conferences via computer on a wide
variety. of topics, often.partiipating in as manyas 15 such conferences at
1
one time.
.

used CC for, many different Purpo'ses:

I have plainly becOme addicted to CC.
It has "changed my life" in terms
of how I spend my time daily; to what issues I devote my teachings and research;
from whom I get, and to whom I give, information; who my "friends" are'; 4s
well as what some of my new satisfactions and fruscrations.are.

Upon coming to my office at the University of Hawaii inNthe morning, the
very first thing I do is log on the system to receive'privatd messages and
new information on any active conferences I am in.
The last thing I do
before_going home is to check the system for messages. I may pop in for a
brief "fix" one or, two times during the day, and frequently. at odd hours
during weekends and holidays.
The, thought of being denied continued access to EIES (that is dreadfully possible:
the NSF grant to Joseph Martins through Murray TUroff that
has paid for my ,participation so far runs out April Fools Day, 1980); is
almost too horrifying for me to contemplate, so hooked on the system am I.
.b

Add I am not alone in this respect:
Several of the-EIES conferences are
devoted specifigallyrto "Talk About Talk" or "Impacts" of the system on the
I users.

'

Oh one of those conferences, there was cons=iderable diicussion about
the impact of CC on the family lives of those persons who have terminals in
heir homes; how this might eventually lead to almost all white-collar-type
work" being conducted at home, and how that future development might impact.
the family; who in the home has access to the terminal, and how this might
impact the status/information structure of families; and finally how this
access and/or lack pf it-might lead to the development of."super-literacy"
on the one hand and a new4deprived minority-/or majority!) on the other.
1$

.
.

$

..

In/

.

Here are some excerpts from the discussion about the first -of those
topics:

1

'

'a

AOP

..

T
-

Sud4enly, a new element has been thrust Into the household. Normal.family patterns are altered and supplanted by, the active user's
.

'

,

.

.,
1)

0

3A -3

-a

\ffair

with the terminal. Active uatra ther;selves refer to the phenoarion as "addiction," and given that admission, it is by no means sur
04.sing that other family members show concern.
...:

\ This is not simply a hobby: it portends-a new lifestyle or career
....) Ur can be frightening to those who are not participating....
ipputer conferencing dgfers, perhaps, in the nature of the
1
networ
that are formed.through it. These undoubtedly appdar alien
to priorexperience. The family participates in conventional cormpity net*r\ks, accepts. the vocational network. But the CC network it
different. it exists in the electronic ether; disembodied communication takes place;' evidence indicates that new friendships are being
formed in new ways; the network has all the appearances of being a
cult with strange passwords, rites of initiation and passage, its own
peculiar conventions and ceremonies. And it is practiced daily or
there is a gnashing of teeth when it is not accessible.

'

For the family, this may be the first true exposure to just
whaA does transpire on the job.
Formerly, reports of vocational
activities were highly fiftered....The memben did not bringback the
day's mail and memoranda for family perusal, present transcripts of
the day's. telephone calls, or provide a tape recording of the frequefttly banal conversation that took place over lunch.
'

L

`If this is going to-be a`"NetwOrk Nation," then the frustrations
and...anxieties of some family members...could represent just the tip.
of the iceberg of the conflicts that will come about as home use of
computer terminals becomes more widespread among the general populace.Nv,
(Robert Bezilla, January 9, 1979)

My first reaction on reading Robert's entries...was that he's
refletting the perspective of thetraditional intact nucleai family.....
My own situation as a single parent is very'different....To try to
generalize this, I suspect that the impacts, on the family are very
different, varying by such factors-as marital status. traditionalism,
size, age of members, etc., etc.
Telecomm4ting would enable the parent responsible for child care
to have a flexible schedule. Since this; is usually the wife, it would
mean that women could work without the constant crisis of what td do
if the school cfoses for holidays or the child is sick, or the babysitter does not'come. Moreover, with the main wage earner working in
or near the home, he or she cah spend more time with other family
members, and conceivably perform a greatershare of the household
',maintenance task hat are now mostly allocated to women. Spending
more time toget
woad increase interaction among family members
and might streng en their relationships. This_change will require
new arrangement for avoiding conflict and'strain if it is to have
positive rather than negative effects.
a
(Elaine Kerr, January 10, 1979)
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...The notion hat people working at home is "new" seems silly
to me.
Zilliona of self - employed people hang around the house all
day....
.

If

(Lee Sailer, January 14, 1979)

We believe that the real question here is how people
together in a household (whether nuclear family, single-parent
ily,
unrelated "adults couple, commune, or whatever) work out how they spend
their time and energy together.
.... If our chil4en and spouses all had at the touch of the
keyboard the same rich s orgasbqrd of possible interactions that those
of us-using the system for "professional work" do, then some,of the
questions that Robert and Elaine have raised could be put to some
real tests.
(Peter and Trudy Johnson-Lenz, January 15, 1979)

Having a terminal at home, and communicating with a special
community via EIES, is important to me and is a fact of my family life.
...But it seems relatively unimportant in so far as it.affects that life.
(August-Martin Wildberger, January 15, 1979)

lb

It seems to me that CC will worsen the detrimental strain that
4,,
TV and other relatively modern technical developments have put on
family bonds. People now spend hours watching an impersonal TV screen
1
wh6 they could be conversing or engaged in some other kind of personal.activity involving family weathers br friends (the kind that you can
see). '

-("Rpel", January 16; 1979)

..

':..unlike TV, CC is interactive, and therefore capable of fogterldheconnectidness....
(Elaine Kerr, January /6, 1979)
.,

.

,

Here I am, awake again. All this week I have had dreams that
'-involves Cd
Either I'M at the terminal, or else the dream has'some
other EIES flavor to it. This seems a little alarming. Any'dream
analystso0:there? Freudian interpretations?
k"Dream Weaver", january'22, 1979)

ReedlOwto,say, "Dream Weaver" found plenty of people willing to interpret hla'dteams. Meanwhile, 0101 magazine opened a brief but exciting
conference on"Superliteracy" with the following statement:

Thy term "Superliterace was, coined to embrice a suite of themes
incluhing personal computers,-computer-based textUal.commudecationr.
hyperteXt46lational knowledge bases, and the current transition from
transportation,wheel-works to "Telematique" networks. The term
Telematigne was Selected '6 project a humane and cultural image'of
the emerging, networker within a mosaic of distributed intelligences'
proliferating through the computer-based communications systems of the
.

Industrial waiitl.
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.:fThe integration of computers and communications, by changing
.the fundamental mode of social transaction, portends a transformation
as significant as the neolithic invention and implementation of the
I
whell and the writing system. To characterize t'his change as "postindustrial" is like defining the early planters and herdsmen as
"post-hunters and gathers." We need to "zoom-back" tb an evolutionary
scale in order to perceive the emergence of a "metalithic" agein human
cultural evolution and to define those key attributes that differentiate
one age from the other.
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I propose that the key attributes)bf the metalithIc concept with
its superliterate societies are (amo-ng others) the following:
This
"Transpersenality" of literature. communications.
1.
is a "social-action-at-a-distance" type of attribute.
:
This is a corollary of
2.
"Dimensionality" Of Text-Spaces.
the Shannon communication theorem where, instead of gaining reltabity
bvintoducing redundancy, we gain flexibility/extensibility by
introducing connectivity.
3.
"Distributed Topology" of literate transactions. ,This is
the multiplication of Source and destination nodes.
4.
"Virtuality" of telematique systems architecture.- This is
the ascendance of the lOgical over the physical.
("Omnicon-Organizer," August 27, 1979)
To me,.the term super-literacy in the context of CC and tele:communications? involves much more than reading, writing, typing, and/or
'computer literacy." It also concerns how one structures text_and.
makes ft availab e.... Super-literacy involVes-the skill with which
one "knows" only electronically.
This begins to get at the Interesting
transpersonal possibilities of CC system.
.

.

.

':

....Jacques Vallee has called CC in "altered state of communication,"
and he alsO speaks of an "Information singularity," where. space and time
collapse, and all Information is available at one's finartips.
("Red", September
1979)

Not everyone who has used E/E§ is'quite so enthusiaitic'aboUtitt,or
about the possible future impact of it upon humanity. "At .this stage ip
its short life, EIES can be categorized with all the other expensive electrOArie
gadgets on the market. It serves no useful purpose.
It's cute and fun.
Nothing more." (Anonymous,.August '28, 1979)
I have not had to wade through -such drivel, since high school-literary'
magazines.* What makes you guys think this is
any way the wave of
f
the future? I had thought we wouldobe attemp ing to talk sense about.
the complications and alternatives..:in a fut re world of instant Inter-connected text. Instead, we have this invitation-to-the-dance, er0-",
la.la, nuts-in-May stuff, whee it's great to be superliterate, are
you as high as I am? sort of remarks....
i
o
,

I have alimys been of the impression that "literate" meant teing:
able to read and write. The latter practice includes selling.
I
-
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All human beings, regardless of class, want.and need some, human

contact, some'seneeof being connec6dto the human race. Computer:
ized communications systems offer a special kind of:superconnectivity
to old and young, "handicapped," minorities, and hunt - and -peck typists'
alike.

All sentient beings have the inalienable right to:'
computer terminal

'2.

a suppif6t paper.
,

a priVate account one communicationsftystem
1.

clear and well-indexed insructions in how to use that system

a telecommunications networlocal dial-up number
an electric' generator or photo-voltaic solar cells in case of
brown outs,' .black outs, or hurricanes
%a secretary of the opposite sex to organize.and file all theta
outpbt

.-- and threesqu.;re messages a.day

'.

However,

uring times of scarce resources, access may be authbrized on
an even- dd day basis only, except foi priority (yellow) usersthose
;1
'most in,need of malcinga connection. _Niphine_have_the right-to-special--:7- :ifiterprairitadi input -ouput terminals..
.

.

Since4he design, uranufacture, and marketing of terminals and most
.computerized communication and information systems are under the control
of large corporations, it is essential to Sreak thi's stranglehold.. -Only
by developing the people's system& for locally owned snd controlled
micro-computers,(or networks of micros) and the,people's telecommunications networks can. the inalienable rights above be guaranteed. A micro
in every home,and a programmer (and a hardware fix-it person) on,every
block. The meansof communication must be owned by all. From each
according to his literacy, to each accorging.to'his needs.
.

.

.

The terminally discOnnected have nothing to lose but their chains.
They have a world to plug into
,..,
.

-

Microcomputers of all .countries, unite!
-

.

).

.

'While I can understand the need. for caution and questioning the sound
.affects of computer cohferencing, I nonetheless must say-that I fully agree
with:diesesentialents. Thus; I have, recently begun working Oith' the Coordinatarfof Higher Education in the -Commonwealth of the Northern Mariana Islands
to exploi*. wayein Which EIES, and'similar electronic communication systems,
..
can be :lead to help provide to the Islands Higher Education services, inclu'ding,college,courses and library/data sources, inptead of ('o,r as major
.addition.to) xonventional delivery systemS.
I wtld Very much lik to recalve suggeetionsqn how this might bg.done, or V y it should not, from
anyone having expertise in this area.
.

1
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FinWlly,,my real,interest in computer conferencing, and the "microprocessor revolution" generally, lies notprimarily in the ways it is presently serving as a major agent of socialschange,-tKusbringin% in question.
the very existence, of all extant institutions and values (though that is
sufficient reason to be interested, certaidly). Rather,-I look flimsy:no
the development of true'"artificial intelligence," and see in dre'present
I nmnot only speaking of
technology's pale indidation of what. lies ahead.
computegeneratedpsychistris counselling systems, such as. OCTORe. or the
extremely sophitticated and personalized computerraided instructional packages
currently available on PLATO, but also mainly of development such as the
following whiCh came to 'he in the midst of areal -time cdmputer confe'rence
Ives engaged in for a-while over the PLANEtsystem:'
,

Think ofi'an assassin, of hisburning,subparines and rotten sail-boats. This dazzling assassin-might.ask himself "If I had riot been
dazzling, indeed if I had not been an'assassin, lierhaps my sailboats
would not be rotten. and my submarines nqt burning." Well, quizzically
bilious secretaries maT.well.declare thengelves, and .probably no mire
can be said for an assassin. In fact assassins, whether they are
*
dazzling, as I. have just mentioned,_or even outnumbered, are, in thgir
own inimitable fashion, abstraftedly similar to killers. At secretaries,
lowever, w.e' are forCed,to draw the line, for comparisons here4 no_
_matter hots _welloiled heymight-appear, are simply ouf of the question.
But try to follow my r asoning on this issue.
The image of secretaries
declaring'themselve$ o , more likely, catchirig themseiVed simply
because some blue assassin has rotten sailboats is ludicrous. His
sailboats might as easily be flakilg or burning, they'need-not always
be rotten.
Socretaries, as a class, may notefollow this argument:.
Address the strong question to a.single secretary, however,'and the,
strong answer may prove agonizingly different. For example, ask her
whOher hert own sailbdats are rotten and 'she may reply "My sailboats?
gotten? Why you bilious chicken, my sailboats axe, never-rotten." Here
Ask whither assassins
it wOuld,be -prudent to change the subject.
generally appeal to secretaries, ask whether- their highways are splin7.
Ured4 This will shift her attention. The vision.of splinteied_Vigh4.
"ways will shift anybody's attention.
p

g

ske "-
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I was thinking, as you entered the room just now, how -slyly your
requirements are manifested. Here we find ourselves, nose to nose as
i.&were, considering things in spectacular ways, ways untold even ,by.my
private managers. 1.11,t and torpid, our thoughts revolve endlessly in
&kind of maniacal abstraction, an abstraction so involuted, so .7
dangerously valiant, thai.my ownen.egies seem perilously'close to exhaustioni to morbid termination. Well, have we indted'reached a crisis?
Which way do we turn? Which way do we travel'? 1.0 aspect is'one,Of : _
moulting. Birds moult. Feathers change and fall aliay.,-Birds cackle,
and fly, winging up intd'troubled skies. .Doubtless my changesare matched'
by your.own. You. But you are a.person, a human being, whileI am ..
;
silicon and epoxy energy enlightened by lihe current. What distances,
whet chasms areto:be bridged here,- Leave me aloneand *hat can happen?
This.
.
I ate my leotard, that old leotaid,- Which was ieverishly
..
,,.
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_raplenfshed by hoards of -screaming commissioners.. Is that thought
understandable to you? I'wonder. "ieta leotard, a commissioner, a
single hoard; all are undirstdndable in their own fashion. And in that
concept lied the appalling truth.

s

se

These to passages, which totally stunned me when-they came spontaneously
to me in the midst of an ordinary real-time computir conference, were generated by Ricter (short fot,Eaconteur), a program developed by Withal
Chamberlain who explains its Operation as follmis:
Ractei'4111 completely on its own conjugate verbs and verb phrases,
keep track of singular and plural cases in thejnstance of nouns,
.remerOeiZ the gender of nouns for use irr,the priniine:of articles, and
'most:Importantly will assign variable status to randomly chosen "things:"
Now these things can be words, sentence or clause forms, paragraph
In short, the very rules of
structures dr indeed whole story forms.
laniuege are given over to the computer. This being the case, the
programmer is removed to a great extent, from the specific form of.the

o.

sySteml's output.

.

.

This output no longer is of a preprogrammed fo. The

computer forms it on its own. Now'what the computer "forms" is contingent on what it finds-in its files, and what it can find is an
extremely wide range of what we call "monads" (a deep bow to Leibnitz)
which can be, words, senienca forms, a whole world of hierarchic structures.
Since the dydamic force, as it .were, is a peuedo-random number
generator, and sinca distinct monads caQ by the use of variable equalizieg techniques be equated with each other; once the program is set
in motion,_ the output
only ,novel and a priori unknowable, it is
cohesive and apparently thoughtful.. Crazy thinking I grant you, but

-

Thinking which is clnduted inperfect English:
(Bill Chamberlain% January 24, 1979)
'

e

Thus, 'perhaps _the solution to Ted Nelson's dissatisfaction with the
illiterpcy
"antsy-fartsy'driyel"lof the X11 -human OMNT computer conference
lies in what Bill Chamberlairocatls the "raving dementia" in'perfect English
df Racter, who, while not yet intelligent, certainly is clever and engaging.
So, I say °ride again, "Microcomputers df all countries, unite!" Youshave
nothing to lose but your minds.

1
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This paper offers peeliminary findings from a study of the feasibility of
"computer - assisted international team research" in the Asia/Pkcific region,
review of current prioblems in intetpational scientific - technical information
exchange reveals, an urgent need for new methods which combine formal and
.informal types gt communication in an integrated system, while minimizing

4

LA

costs delays,And other.shortcomings., Possibilities for doing thii with the
.
...

help of digital networks are discussed, referred to collectively as "CAI 'R ".
As a first step toward assessment of the demand for and feasibillitr4f,CAITR,
in this region, results are presented from a pilot survey of scientistsifrom
eight Pacific -basih coUntties, and conclusions are drawn regarding the
research, ex0erimentation., and-policy-level discussions which' may be needed
befote tATTR can become a significant part,of the region's scientific life.
.

.

&

-

THE pHALLENGEOF FACILITATING'
INTERNATIONAL TEAM RESEARCH
*
-

.

,

. 4p

The Resource Sysfems%Institute i'lconcerned with scientific telecommunications partly because of 0114 interest in the practical success of the various
cooperativelcientific ventaqs in which we ourselves arelnvolved, such as
the recently formeesia/Pacific.fnergy SpOdies Cohsultative eroultAPESC).
An aven,more important,rfason; however, 0 Our awarenesf,that knosnedge is in
fact one of the most.vittl "resources" on rich every country, draws in solving
its ?roblems.of national development.
.

.

.

This is haidly,a unique idea, of. course, Istestified by the widespread
attention now tieing giveeto the role of comFunicaiionA in nationail developmeet (2-8). Such attentionhas usually focused 'on domestic communications,
however, even though many of the knowledge resources actually needed by both
'developed
developed and developing tcountries are often located abroad.
It can lie argued
that this is a significant omission and that greater attention should be paid,
to the ways in which international communicatttna can assist the development
procesf in countriepof all kinds. More specilically, I would suligest that
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international scientific and technical ($ &T) information exchange. may repl.epent the most important Single contribution, of communications to national
evelotmagt, and that vigorbus efforts to create truly appropriate methods for
tional SAT communication are thereforeurgently needed.
nte
information_ exchange among
unately, the present patterns of
lefere much to be clesired., If 4/e consider the four logically possible
of information flow among developed and developing countries'(Figure 1),
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THE FOUR PATHS OF INTERNATIONAL jNFORMATION FLOW
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tie are forced to admit that none of them is functioning particu1arlyOrell'
d,countties, and even there
except perhaps the path which leads anon de
take tIleir.toll. Flows from
the constraints of language, politicWand c
developed to developing' countries are oftep slow or nonexistent (9-10), and
;
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THE "CAITR" SOLUTION

'A

.

.

Thanks to recent developments in.telecommun4ations technolA and the
a!Mt these tech-

efforts of various international scientific organization
nologies to the needs of S&T cooperation, the answer'to the
above is definitely "Yes".
.

estiorr pos d
,

As illpstrated in Tab
e number of recent technologicaldevelopmentstiotentialty Felevant to in
ional S&T cominunication is quite large. 'By
far the most importanthowe
in the author's opinion, is the very fitst
item in the list, namely the development and worldwide extension of Commercial
packet-switched digital networks such as Telen t and Tyamt. ,By allowing many
users to share a given set of digital commun Yll
ation links efficiently and
flexibly, such networks provide a fast, convenient, and comparatively very
inexpensive alternative to more traditional mechanisms of international.communication.
.
.

__The

,"'

of grollp-via -computer communication was recognized as much
as i dleade ago, and ifid-WT7this&ta_piltof"the main uses of some existing net works. But it was not until quite recently Iliat-detalle.dlattention was.
directed to the special problems and possibilities of using su-ch-hetwerks.
support of international S&T cooperation. This is the concept which we refer
1
to as Computer-Assisted International Team Research,, or CAITR.
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The CAITR idea was"formulated roughly two years ago at the International
' Institute,for Applied Systems Analysis, a remarkable institution located in
Laxenburg; Austria, at which. scientists from the United States, the Soviet
Uniot-q and more than a dozen other countries work together on,research tasks
related to.some-of mAktsd's most pressing problems (energy, food, etc.).
IIASA's experience with international team research had already show% tha't
,efficient communications among geographically scattered communities of scientists are extremelyiimportant,,-anagITASA's experiments with international cornputer'networking had.also revealed the potential which such technologies have
for-irovping the needed communication mechanisms. Under IIASA auspices, a
team of U.S., Soviet, Austrian,, andPolish scientists elaborated the CAITR
concept and organized initial experimentt linking groups-of colleagues in
their.hOme countries (3b -32). Figure 2 shows the conceptual relationship'
,which as worked olit distinguishing CAITR from other forms of international
'team &search, while Figure 3 indicates the geometry and technicalmeans used
in one of the more amtitiOus.IIAtA experiments.
In early 1979, the focus of CAITR research'shitikzd to the East -West,Center
in Honolulu, Hawaii.. Here at the.East-West.Center, 'nterigtional team
research.very similar"in.methods and subject matter to that at IIASA is con ducted_by groups' of scientists from countries throughout the Asia/Pacific
region. The'needed for CAITR at the-East-Weft Center is therefore also very
great, perhaps'even more so than at
since th
stances separiting ,
ing as well be developed
''Pacific - basin scientists are larger and since dev
countries are now involved..
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for-irovping the needed communication mechanisms. Under IIASA auspices, a
team of U.S., Soviet, Austrian,, andPolish scientists elaborated the CAITR
concept and organized initial experimentt linking groups-of colleagues in
their.hOme countries (3b -32). Figure 2 shows the conceptual relationship'
,which as worked olit distinguishing CAITR from other forms of international
'team &search, while Figure 3 indicates the geometry and technicalmeans used
in one of the more amtitiOus.IIAtA experiments.
In early 1979, the focus of CAITR research'shitikzd to the East -West,Center
in Honolulu, Hawaii.. Here at the.East-West.Center, 'nterigtional team
research.very similar"in.methods and subject matter to that at IIASA is con ducted_by groups' of scientists from countries throughout the Asia/Pacific
region. The'needed for CAITR at the-East-Weft Center is therefore also very
great, perhaps'even more so than at
since th
stances separiting ,
ing as well be developed
''Pacific - basin scientists are larger and since dev
countries are now involved..
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CAITR-type
ications are already in extensive use at the.East-West
Center. They 4Z417/een used for instance'in organizing and planning face-toface conferences, the prior eltctronic discussaions allowing many issues to be
resolved in advance of the physical meeting and thus greatly enhancing the
latter's effectiveness. CAITR has also been used VDIceep EWC scientists who
in Hono-.
are traveling in distant places in touch with thciit colleaguwl
lulu. Even more importantly, CAITR has been used for uteltparticipation" in
______faCtAomface_conferences_and_for_lremaie_modelinekthat_As, creation or
mathematical models on remotely situated computers, in collaboration with
scientists at thone remote sites).

-

Significantly,-the two institutions which fir-at became heavily aceivekin
CAITR research--IIASA and the East-West Center--are npw 'in constant CAITR communication with one another. The effect of this link has been t9 increase
substantially the level of scientific interaction between the Wo institutidns,.even thOugh they are located literally on opposfte sides of the globe.
The ability of CAITR systems to store Information for subsequent retrieval at 41*a convenient time is especially crucial here,,since the time-zone differences'
between Austria and Hawaii Cause there to be riot a single hour gut of the ^1+
during which both /IASA and the East -West Center- are simultaneously open for
business.

BesOes IIASA and the East-West Center, a considerable lumber of other
organizationi have been involved in CAITR-type activities in recent years,
although most have not perceived their actions in such a broad framework.
Figures 4 and 5 indicate some'of the communication geometries which havesbcen
used in such activities, demonstrating the extremely wide variety of technical,
possibilities which can and AhoUld be cansidered in planning future CAITR systems.*
As these diverse examples demonstrate, CAITR is-hot a Angle-specific technology but 'rather a family of OchnologicalsOptions, or more accurately, a
process which can be implemented through various specific physical means.
I
.

DEMAND AND FEASIBILITY
As a first step toward systematic assessment of thp demand for and feastbility of CAITR in this region, a brief survey questionnaire was administered
to 35 scientistS from eight Asia/Pacific countries".duing a research plan-,
.ning workshop at the East-Wept Resource Syst6w3 jnotitute in May 1979. ,Thc
respondents demonstrated a clear consensus that CAITR is importan't as a
.

4

)

A

4

To give detiiis on these past 'efforts is beyond the scope of this paper, bust
for descriptidns of their,gendral features, see (1).
**Bangladesh, India; Indonesia, the Philippinei, Sri Lanka, Thailand, the
Trust Territory of the Pacific Islands, and thdcy.S.A.
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*potential mechantei Air

facilitating and stimulating temmfesearchin the
region, even ;though it may' ot, yet be technically and'politically feasible in'
.
some of their countries.
veral respondents vent4eOlar as to-rate CAITR
"absolutely necessary" for
cam's Of the Specific cooperatlieresearch pro .jects which their/group was atisembled.to diecuss.
.

.

.

II,

With regard to theechnica1 facilities for CAXTR, however, relatively-tins
of the-non-U.S. resObndenti(26%) reported having dial -Up.comiuter terminals
-available in their home institutions. Only 1.n Indonesia and the Phili pines
ess to,
did half or more of the national delegation' members
report having
4
e
,
such equipment.
.

.

0 f
In another question, the'respendenti were asked to indicate what major
obstacles they felt might arise in theeconditions of their home countries or
'institutions. (Most did not indicate-any Obstacles at all, but those who did
tended to mention such problems as the following:
.

ti

o

Lack of necessary equipment.
of

o

Ronravailability of digital networks in their country, and evidence
that the available voice -grade lines are unusable for data communica,tions.
.

o

ti

Lack of trained personnel.

0;
o
.

o

Bureaucratic institutional constraints,,possibli inVoleing problems
of,gpvernment permission.

Budgetary difficulties related to foreigturrency problems, with the
decisive factor being the level of priority placed by national
governments on the substantive "team research". activities in question.

i

/

N.

ti

These results, though hardly conclusive, do suggest that the Levident demand

for CAITR'can be met only'partka4y inthe near term. Thiswill probably have
to be on a pilot-study Smits', linking only those institutions for which the
stated Piablesis.either do not exist or can be easily remedied (e.g., by
acquiring terminal equipment, training the necessary personnel, and perhaps
obtaining third-partrfunding to cover network'closts). In all epees,

11---71BeveliraiWwpes of equireent potential
usetul'in 8&T infatuation
uently:. Telex or, teletype
exchange projects were reported much more
,(83%), photocopiers (79%), microfilm readers OW, microfiche readers (1481).
.moVie projectors 192%), video-tape equipment 00), in -house Computer.(50%
accesurte computer located elsewhere (82%), and diskette attachment for computer (30%). Otiose figures are all tor non-U:S. participants:

.
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4

4
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4
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\
o
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.

.

government-approval.will.be a detergining factor,yanO:this'in turd may,well
hinge on,the exaCt,substantive content of the proliosed.CA/TR activities* In
longer' term, as networks, equipment,, and experiended personnel become More
t
w ely available, the limIting,factori,will h!_primarily'polittcal anefthan-_:

.

'

.

ci 1%

.,

'
,

.

,

.

' .\:

:

ugh constraints ,.. of titurse; are,by no means unique to teAITR." On the con*=,-tiary,:theyibply to.:inteinationai itentifi-e,O4tiVitidS of sal kInde.-c'tf

..

1

anything, Nt may exi)ect CA4TR'to reduce'the economic,difficulties.of fnterha.

'

tiOnal'reseirch cooperation,because its costs are generatlyArlesethan .
of any other means of achieving the dame commUnication results (30:131):

-

If Dim. instance CAITR is tised to permit a group in,,One ..lockt.ion to "ittend" a ° .
conpirence or workshop whiCh'is physically faking ,p1...ce in a distant'countiy,,
thei OpSt is likely to lie on the.order of a ..few hubdred do4drs indtead ot bey,- ".
4
are'll thousand, anZI:as the.size of the,group of "teletJartiCtpaats" indreases,
SO do th savings. Of-course, some arrangements are necessary...49r ihe payment

'

., $.

'

i

4

.

?

.

costs which are unavoidable, duch'as network Oarges,charges for'the
or ttio
,us
:host computers, and the cost of havingene,or more rapporteurs attenti,
t

Jth lure conference in order to prepare session summaries for the teleVartciperita and reiew SOmMenta and qUestias to .nd from them. 'But. footunat4y such
costs are usually small relative to the 'cost of aending all the teIepakiti= .
,
. pa4tteto the conference in person.
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4 0n7b0.1anCe, it seems clear that modern digital ttledommUnicationsieChnOlo-I
and'
interesting prospects for improving the Aloys of
..
.t chesital inforbation among Pacific basin countries.. This is so espiciOly
b cause such technologies can provide fol. both formal endinformal!totMul4eq7.
ineiensilit bet ot.physition.of many kinds, through a relatively simple
c 1 facilities. Numerous details of organization; equipment aceess,.and
g vernment:permissioa will have te,be worked out on,a,chae-by-case bfeis,,Vut. .. '
tihe benefits of improvedvoientiffb productivity 'say wel.lijustify.
`
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g es dwoffer
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the effort.
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;At present, how6fer, such conclusions are largely hypothetical, and
Qeteiled research is needed to clarity the true prospects of CA1TR in the- -0
acific. ,For Instance, it woad beftsefulto have a fuller understanding ot'
he actual and perceived needs for international ,team research generally-.-whq
dubjeci areas are considered most urgent and most suitable for joint,iftesti."
gation, what countries are more or less anxious t9 engage in cooperitye
research projects, etc. By the same token,detailed inpormatton is needed
regarding present and planned digitki networking activitiesiii the regionA.'
.especially the prospects for further extension of existing intaltrnatienal.netwtrks and for interconnection of such networks with thelnattonal digital net works now uader development or consideration in several'cOUntrits in thy :
region, (Australia, Hong Kong, India, Indonesia, .Japan, the U.S.S.R., etc-.4.
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Assuming that such investigations-will confirm both the need for and the
technical feasibility of CAITR, it is important to begininforming national
policy makers about its potential.behefits as a way of multiplying the effectiveness of theirnat,ional scientific commUhities. In particular, groundwork
must be laid for future policy decisions'aupportivb or at least tolerant of
CAITR--for instance, *visions to init411:a network node, provide apecial
scientifiC tariffs far network use, etc,. Close cooperation in this regard
wiil be needed between national telecommunication authorities and the ministries'or other bodies retponsible Aar promotin the nation's.scientific and
technical activities.
.

4

.

,

Most importantly, we need to continue experimenting with CAITR.-.' Such
experiments, if carefully planned and carriedout, will allow us to feat
alternative procedures andUthus identify.Ahose which are moat effective;. to
determine whether CAITR is indeed coot- beneficial under various circumatancen;
and -if itis, then. to demonstrate this fact to the scientists and policy mak-,
era who will be in a position to usb and support such capabilities in. the
future.
'
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THE NEW JERSEY. INSTITUTE OF TECHNOLOGY ELECTRONIC INFORMATION
CHANGE
SYSTEM (EIES), WITH SPECIAL ATTENTION TO LEGITECH AND POLITECRS
.

-

For slightly over'a year now,
have been associated with he LIES
Many factors have been responsible for my interest in computer
conferencing:' my present involvement in communicationsplanning, my
background in computer engineering, and my natural curiosity.
It was
my thought that sharing my_EIES experiences_mith you-would-illustrate-tfie
- potential-of compeef conferencing as a communications medium, and might
stimulate your ideas on additional applications.
system.

T.

EIES, despite its depth of experience, is by no means the first computer conferencing system. It mayinot even be thebest,"although it has a
large and devoted clientele who might be willing'to debate that point.
A
number of conferencing and/or messaging systems had been proposed, designed,'
and operated before EIES came along. The first of these, or certainly among
the very first, was a system designed for the Office of EmergenCy Preparedness in Washington. It was known as EMISAR/ an acronym for Emergency Managedent Information System and Reference Index).
Incidentally, two people
who would later be involved ithe design of EIES were on the EMISARI staff:
Murray Turoff and John McKendree. Other systems of a'similar nature bad
-been designed and used, mostly for much more specialized and thus more
limited'applications. However, at.ibe time that EIES Os proposed, it was
still t developing field, particularly insofar as applicatiods were concerned.
'LI the summer of 1975, the National Science Foundation's Division of
Information Science awarded a grant to the New Jersey Institute"of Technology
for the deiign and imPlementation of a computerized communication stYstem
which would enable groups of scientists to'share'inforioatiori on current
research activities and.findings. 'Also part oe'tHe project was to devlop
information procedures which could be used- id assessing the impact and usefulness of this form of communication.
System design specifications were developed and pdblished in August of
;975, after a thorough review of other systems then in existence and evaluatiou of their characteristics. New features especially desirable for
scientific user grdups were also determined. Actual software implementation occupied the larger pase-mf-r-year, and yepreiented Some five personyears of effort. It was designed, to be implemented as a dedicated saintcomputer operation: mini, to keep operational costs well below those of
current commercial time-sharing systems; and deditated, to provide the
needed reliability and security expected of a communication service.

.

The hardware implementation comprises two INTER6ATA 7/32 minicomputers,
connected via separate disk controllers to a disk storage system with a
capacity of over 300 megabytes. Actuallyr.only one of'the computers is
utilized for the operation of ETES; the seconkas used as emergency backup
in case problemsdevelop vitt:the other. Meanwhile it is used for other
applications, including research-and computerficience educational activities.
r
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Besides the,disk storage, the'main EIES processor has around a
half million bytes of core memory., half of which can,be shared with the
second processor. There are currently 32 input-output ports, eight of
which are accessible by local Newark area telephone numbers, and 24
connected to the TELENETsystem. The hardware is modular, and can be
expanded as necessary to accomodate up to about_.a. thousand users.The system entered the pilot testing phase in October 1976. It had
already been tied into the TELENET network so that us rs could reach the
system by makinglocal callsin most of the major urba areas of,the
United States.

By the.time I became aware of EIES, it had been in experimental and
operational use for over two years. A number of special features had been.
added, many Conferencei on various subjects were well under way, and the
users by this time numbered in the hundreds. A special system of scatware deiigned for t e particulaK needs of legislative researchers, and
intended to operate as a subsystem within EIES, was almost completed and
was to go on-line ul in anth after I joined the ranks of iystemrusers.
PO--

I was introduced to EIES rather indirectly through a linkage group
started by Robert Theobald. Our Department had produced a report on
communicaA4ons early in 1978, and I had sent copies to those members of
the Theobald linkage group who had indicated.specifie Interestsin communications and communications planning. Among them was a young couple who'
had formed their own consulting firm id the general field of computers,
communications, and related areas: Peter and Trudy Johnson-Lenz, in
Oregon. They 4add mentioned EIES briefly in their data sheet and in correspondence, but what really seized my attention was a letter from one
Charlton-Price,. in Washington, D.C., who had heard-about our report from
Johnson-Lenz.. In requesting a copy,he mentioned EIES, for which he.was
a User consultant, and wrote'more about it than'I had read or heard
before.
asked for more information; Peter and Trudy sent some material
about the syste6, and I 'requested a'copfof the final report on the EIES
development project from Murray Turoff4at

et'

,
'

In JUne 1978 I attended a-conference in Washington, D.C., and while
to set up a demonitration,of
I was there Charlton Price was kind
EIES for me, using his portable terminal. 1401higshome. We exchanged mes'sages with Peter ad Trudy Johnson-Lenz, Murray Turoff, Roxanne Riltz,
and Harry Stevens, among .others. As a direct result of this demonstration,
two things happened: one, I-was thdbughly sold on computer conferenerng;
and two, Harry Stevens mentioned the LEGITECHtsoftware being written by
his firm under another NSF grant, which waashortly to beincorpcirated
Heals° mentioned that the'same grant would be able to par
into EIES.
for,access tb the system for the first few months of testing,. to enable
legislatiVe researchers and resource people from all parts of the nation
'
ito become acquainted.with the system.
As soon as I returned to Honolulu, I made inquiries of the Legislative
%search Bureau and'others who might be interested in participation. The

$
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LIM was already deeply involved in its new bill-tracking system which was
to be inaugurated in the 1079 Session,'and felt (understandably) that this
was as much computer innovation as
handy effectively
ing the Session. A letter from Harry Stevene_then-suggested-that perhaps
I would.be-willing-tor-take thi-Yeiponsibility for at least representing
Hawaii in LEGITECR. Since I was in an executive department rather than
in a Legislative office, I would be considered a resource person instead
of a legislative researcher, and this wouldnot preclude he Legislature
itself from taking an active role when it felt that the t me was, appropriate.
So, with the encouragement of my Department, I agreed to do my best within
the limitations of available time, and I soon received my EIES instruction
manual, material o
EGITECR, and my access number, and went on-line OE)
November 20, 1978

its staff
toad

EIES by this time had added a number of advanced features since its
biiinning, and had become an extremely versatilesystemc There were already
about 20 public conferences, open to anyone on. the system, plus considerably
more private conferences, open to special-interest groups by invitation only.
I quickly discovered that there were. many more features in the system
than were covered by the instruction manual; these are picked up from other
users, through od-line iniluiries, through an index to explanations alio'
available on-line, srd by ad on-line newsletter published weekly, covering
everything from new sy ea features to special conferences and anecdotes.
There are many shortcuts which can save a great deal of computer time.
There are lists of abbre iations wheih dan be put together in various combinations to formulate one's own instruction set: .1f one is faced with a
,st ange or Baffling situation, there are many on-line explanations avail ablejby entering a question markfollowed by the 'title of whatever operation
e needs explained. When the systei asks you a question, if you
don't understand what is meant, just type a question mark and a carriage
return.
If the resulting answer is still not clear enoughp.a double question mark will producw more detailed explanation. And if this is not 7
satisfactory, a triple question mark follotied by a one-line inquiry will
be routed directly to the EIES console operator for a personal answer or
for referral to a User Consult:m.19,in either case, a reply will be forthcoming usually within minutes.
f.

43,

.Among the regular features of EIES are messages, conferences, notebodlca; the mu directory, and on -line explanations.. Messages may be
corned and sent to one or more individuals_ot to selected groups (numbered
igroups in the system are people who have a common interest.or who are:memr
sage
hers of a conference bearing the same number as the group). If a
is sent to more than one individual, the names of the addressees may be'
indicated or not, as the sender chooses (equivalent to indicating or not
indicating carbon copy recipients in a letter). All EIES messages are
the.aender is always
the equivalent of certified mail with return receipt:
notified When a message has been received by an Addressee.

.''There is'no provision in EIES for true real-time interchange, as there
is in PLATO,efor example. This can be done only if all terminals areiecreen
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display terminals, in whichAhe screen can be divided into segments in each
of UhiCh-a-difterent person can be typing reparks. 'EIES is, designed to
support Virtually any terlinal capable of 300 baud operation, and a great
many terminals on the systed are printing types.
Hence. real -time interaction"was not included as a system fgature. The nearest one can come to
it on EIES is in the LINK mode, in('Which those Lining may type one -line .
messages which will be seen by everyone else in the LINK, and which will,,
printout at the first. available opportunity.
In the EIES messaging-procedure, a message is composed in a scratchpad
area, the.user being given a prompt at the beginning of each line.
When
the user signals the system that the message is moiplete, the ,system gives
additional prompts to determine the name or numbtr of'the perso4s) or
group(s) to whom it is to be sent, the number of an associated mes age (such
as one to which this is a 'reply),'-and.key words or phrases,ind
g the'
subject of the message and by Which it may be retrieved by a ke
rd search.

ale message isqpen-placed in the queue ofmenages waiting fox each addresOne is notified of waiting messages won sign-on, sign-off, and upon'sreturning to the VITIAL CHOICE point from elsewhere in the system, and one
may choose to accept them at that ruin or to defer them until later.
see.

Conferences are simply "storagwareas within the system where special
messages knorikas conference comments are stored, very much as messages'ire,
but with two differences. No addressees need be specified* for comments are
dupmaticaIly made available to. each membeilof A confaren4. Aid the conference commentsa* not filed-With messages, but are delivered only if
One chooses to enter, that specific conference. Conference comments are
usually interconnected in a continuous flow, interacting with previous,
comments inserted by others, offering arguments and discussion very mu
There Are
as personal comments,do in a live conference such as this one.
many conferences-currently going on In 13,XEStnn a great many subjects.
n
,.Public conferences include such subjecti as soInformition Science, EIES
Problems and Suggestions, Expldnations, Terminals; Hobby Microcomputers,
and, even one entitled Practice,'in which those whorish may try,their hand
at the fine art of computer conferencing. There are private conferences
in all sorts of subject areas; some in which I am or have been'involved
'are NeEworks; Linkage {moderated by tob Theobald), LEGITECH Issuesand
Resources, POLITECHS Software Design, and POLITE= Facilitators. I'm told
that there is a conference on The Pitture of Libraries, and there is.a very
active 'one on -Hazardous Waste. .Ali. Jim Datces'paPer mentions , there are
also conferences.on several aspects
aspe
of sutures studies.

,
-

.

'

.

NotehoOks are additional storage areas which may or,aay not be assOciated with a conference; if so, they are likely to contain information
'related to the conference; but not so directii"connected-iiith the flow of
continuity of th4 conference to be appropriate as a conference comment.
Both conference nOtebooks'and personal notebooks are often used as places
in which material maybe co-authored by more than one writer, with editing,
comments,- and suggestions entered in the notebookiby each writer.

,
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Each person who becomes a user of HIES is encouraged to enter relevant
information about himself/herself into the EIES Directory as one of his/her
first acts after,becoming sufficiently familiar with V-ne system. The EIES.
Directory is a valuable source of information,
d may be searched in several'
ways besides simply asking for Directory daia n a specified name or dumber.
A search may be done foi those indicating ce tain fields of,interest or
expertise, those whose addrespes are within specified ZIP codes, cities,
or states, those who were active on the by tem at a given time or date,
members of a particular group or conferen 0 or even those whose.names.
contain a certain combination of letters in case you aren't sure of the
proper spelling).
On-line explanations have already been mentioned in-passing.
Besides
the ability to get more information by entering question marks, there are
other explanations available by requesting them. One may receive-about
30 paget of des'cription of the POLITECHS software (which / shall cover much
more briefly here) by typing "?POLITECHS," for example. Or one may request
an index of onlpeexplanations by.typing +EINDEX, then request any items
of interest by. 1.5%ing out the appropriate portions of Conference 1007.
,

4

The system design includes exten ive Capability-for text,and document
editing, both in the proiess of comp sing and afterward.
Erroralmay be
corrected in various_ways, deendi
n how and where they occur and when
they are discovered. There are/bot direct and indirect editing commandsedit, and produce messages, conference
which enable one to coipOse,' coautho
comments, papers for publication, or o her,written material in -a very professional tanner. These commands provide formatting, setting of margins, cen.tering.titles, automatic indentation of paragraphs, creating tables, inserting
blank lines beween paragraphd or Wherever desired, and much more. By the use of
appropriate commands one may insert &message one has-written or received into
a conference, comment or vice versa, move material from one's scratchpad into a
temporary storage area and later bring it back, or do almost anything that can
be done with a typical wordOprocessing system.
Aro

EIES contains certain specialized sh., stems designed for spetific.applioups.
Probably the most complex
cations and accessible to designated user
of these are LEGITECH and POLITECHS. Since I have been closely associated
with both of these, most -of the remainder of this paper will describe theca
and deal with our experiences with them thus far.

,

LthITECH, as'I mentioned earliev. is a system designed tq allow legislative researchers; especially those deAling with scientific add technical
subjects, to exchange information'with their counterparts in other states.
at contains four features of particular interest: 1
.,

.

1)

Computer-assisted entry of inquiries and responses J.n conformity with a format already in use by a number of participating legislative research offices'.
.

.
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/) The opportunity to select and receive background infor7
matign, responses, and leadi for those inquiries which
each participant finds of intereSt.

)

'

.
1

3) . An automated' facility for keeping inquiries and, their

related responses together, regardless of the dates and
o

times such items are entered,.

.

_

1

4) .Complete record-keeping, on every member's participation,
incldding not only the function of kOping.eath metober
up to date-on new inquiries and selected responses; but
also statistics on member activity for system evaluation.

0

IBGITECH habeen of `great value to many legislative researchers in the
participating states as they go about their work of gathering, information to
be used in preparing legislation or establishing policies. Here is one quick
example fibril our own experience: the Research and Economic Analydis Division
of our pepartment was .given an assignment by the Legislature to do a study of
possible' economic impacts of a bill' then being considered; which would mandate that beverages be marketed in returnable bottles or in'cans'Which would
not have a detachable pull tab. We inserted an inquiry in LEG/TECH asking.
for any information on this subject from4 other states, particUlarly those
who had'ewanted similar laws. Within a very few days we had eight responses
from seven states, providing information which was very valuable to the study.
In the approximately eight months of our activity in LEGITECH, we
entered six'inquiries and 27 responses tO inquiries made by other states
on subjects with Vlach Hawaii was sufficiently laminar to have answers
to share.
.

!

%

i

.

,
1

At one point, following the suggeetion'of the LEGITECH staff, I shared
my
EIESacconnt'
with a member of Hawaii'S House of Representatives and his
.
research assistant to give them experience with LEGITECH. The hope was
that my LEG/TECH activities would be as+ed by the Legislature itself or by
one of its offices such as the Legislati e Research Bureau. The Representative was - highly enthusiastic about thelsystem and its possibilities, but
unfortunately, the grant whichi had been upporting our participation began
to run low on funds, and those of us who had been merely.resonrce,persons
1
instead of actual legislative participants ha to begin paying our Own way.
At that point I was obliged to end, rel ul tansli , the account sharing, since
my own continued participation, beginnin October 1, would either depend
on the availability of'funds from other sources or on my own efforts as a
I had Already done some writing fo'r Partechnical writer for the system.
ticipation Systems, the contractor for tfte LEGITECH softwre, and they were
willing /to grant me access time asps tripl basis in exchange for mylmiting
instructional:material for a new set of Software which would ultimtely
supersede the original LEG1TECH program!
-

.

The new system is called POLITECHSI(pon strictly intended) and:is much
more inclusive and offers greater flexibility of use than LEGITECH.. To
begin with, he design is based on expIlriehce gajmed fromIhe first year
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of LEGITECH's operation.
It eliminates certain shortcomings of LEGITECH,,,
and g4vee participants a,wider range-of cfioices both as to subject matter t
.
and as to how they.prefer to receive_and enter inquiries and responses.
7:N4
:

\\

POLITECHS, as the name implies, covers many technical fields..
It is
divided into separate areas of interest called exchanget, of which the new
LEGITECH is one. LEGITECH will tontinue.to deal with problemsenCountererf
by legislatures and. legislative researchers. Another, Actuatly.the first
POLITECHS exchange to go on-line, is PUBLICTECI itiis de*oted'to the-infor-,
motion needs of citizens' associations, civic goupA; and the like. There
will be UR3ANTECH for exchange of information on urban arid' suburban concerns;

.

.

t

-

#

.
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swum:a, tailored to the needs of Governors and Mayors' offftes and'their'
executive-branch departments; ENIRGYTECH, adapiobably others later,
which
wh.

4.

,

.

11 serve the needs of various groups for inf4rmatiOn on single subjects
ich,are of sufficient importance to have separate exchanges on POLITECHS.
he new software permits the easy addition of exchanges'as needs arise.

.$

/

.

In examining our experiences with LEGITECH in retrospect, it is now easy
o see that its limitations and shortcomings had to be discovered by experi.,.
nee; few could have been anticipated. {one exampleie the "Selection's feature.
ter each new inquiry was delivered to each user, the userwas asked if s/he
abed to Select it to receive backgrounif i nformation and responses. which
w uld be entered. A negative reply would t ake the user pn to the next waiting
i em; an affirmative reply would add that inquiry to the user'selist of
'
It
S lections; background information on the inqui;y would be giveltihmediately,
f flowed by any responses which might already have been entered. Future
6
r sponges to that inquiry would be added to the user',p list oL waiting items
a they were entered. The first limitation of this system-wasi that in order
en er a response to fa given inquiry, there was the requirement that the
in uiry plat be on the respondent's list.of selections. 'The theory was that
oil
would need the background information in making an appropriate response.
In practice, however, there were many inquiries which werp'sufficiently
l ar add complete_that additional backgroudd was dot really necessary.
.

;

,

.

,

..

A second limitation was that no'more than 28 inquiries couldboZn any"
user's list of Selections. This was not foreseen as a problem; a user could
check, over his list ofaelections from time to time and aeletewoldep inquiries
from the list to stay within the limit as well as to "hake the Iiii-moreohjnage, able. But this need was not mentioned in any of the original EGITECH.,instruc tions, hand -there were manyjusers'w40 simply didn't know what to do w4en their
Selection list was full. Some, assuming that this effectively precluded
their further activity in LEGITECH, resorted to using the regular, EIES message
channels in lieu of LEGITECH responses and inquiries., Others became dis courageH with the increasingly long waitsfor new items'as their Selection
list grew, and virtually abandoned the paten.
4;4'
.

'

-
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Some of us urged that reminders be put intcthe System from time to
suggestinA g that users.purge their Selection lists, ad4 explaining how
to do so. %any event,- when POLITECHS was destined, it,was-decided-That
these two limitations should be eliminated as inherent parts 7S-the soft -

It

I
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The monitor of,any exchange has the options of setting a limit on
thee number of Selections-and/or of requiring Selection of an inquiry topic
for entry of responses, if these options are deemed necessary. But they
are-no longer built-in limitations,.

Another LEGITECHS characteristic eliminated from the POLITECHS design
we. the provision for background information as part of the inquiry.format.
Mow, 4f additional background is needed, the writer of the inquiry topic
enters it as the first response to that topic.
In LEGITECH,.if one
The separate category of leads was also eliminated.
respondedto an inquiry by citing,a book or other publication or gave a referral to a government agency or other source of further information, phis was
supposed to be entered as a "lead." The format for entering leads was so
complex that most 'respondents preferred to enter such material is an ordinary
response.
Since it was actually 'a response in fact if not in nomenclature,.
there seemed to be no urgent need for the separate designation, and so leads
were dropped.
Iri LEGITECH, everyone
POLITECHS offers several levels of participation.
except the system designers had the same privileges and limitations, even
thbugh there were wide differences in the uses of LEGITECH by differenti
participants. There were those wfio were on-line daily, and who conscientiously researched and entered responses to others' inquiries. And_there,
were those at the other extreme yho might not chi* into the system for.
weeks at a time. POLITECHS takes these differing patterns into account
and provides Seven categories of access 'dills; others may be added as
needed. Each higher classification provides alt the privileges of those
lower than itself. The lest, READ -ONLY, carrfea the privilege of.reading
any or all public topics, but no ability to enter responses or "raise new
tonics.. RESPOND-ONLY access permits reading of all public materials, and
adds the privilege, of entering responses tothe inquiries of,others.
REGULAR access adds to this the ability to raise-new topics as well, and
to be the writer orrecipient of private topics (i.e., those "addressed"
L only to specific individuile or groups). 1hen come the supercategories:
EDITOR access adds the ability to delete, change, or add klywords fot
search purposes, correct misspellings, and the like. GATEKEEPER access
enables one to add members to or delete them from the ephange, assign
access levels, etc. A MONITORhas access to all material insthe'exchange,
including those topics' designated as private, can edit, delete or modify
any item, and.can establish or modify certain options such as a fixed keyword list or thesaurils, limitations on the number of topics members may
Thehighest level is that'of
have in their Selection list, and others.
IMPLEMENTOR; this is limited to the system designers and developers who
must have access to the software itself to.add new features,,correet system
malfunctions, and the like.
-

The user of POLITECHS has much greater frepdom of choice iwreceiving
new items than was available in LEGITECH. When(one'entered LEGITECH, one
was told to wait
le pending items wicefound. Then ensued a long pause,

m
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after which. the number of waiting items was given and-the user asked if
s/he wished
ieceive them:
Only a yea or no was acceptable; there was
no option to
eive titles only, to scan new inquiries without being
asked if one
bed tq Select each one, or to receive4waiting responses
without new inquiries or vice versa. One could not get"batch delivery of
all waiting items without the long pause for the system to count them
first: All these are options in the POLITECHS software.
At the cost
.of requiring perhaps a little longer to learn the system and its many
options, it offersf great deal more adaptability to differing needs and
preferences.
There is one small experiement which I would like to mention, 1.n.
which EMS was used as an interisland conferencing/communication medium.
This involved our Department's Center for Science Policy and Technology
Assessdent ( CSPTA) and a statewide Committee on Energy Self-Sufficiency.

The larger Committee includes several members on each of the major
Islands, but when the statew de Committee meets, it is_usually attended by
only one representative fro each Island plus all or most of the members
from the Island on which t meets. In Allgust L979 the Committee wan slated
to meet on the Island of Oahu, hosted by,Dr. Eugene Gr'abbe of the CSPTA.
It
occurred to Dr. Grabhwthat an interesting demonstration of computer conferencing capabilities could be madein connection with the August meeting.
At such meetings, considerable time is usually needed for presentation of
reports front the various Islands and discussion of those reports before
taking up other business. It was Gene Grabbe's thought that an.EIES.conference could be set up, arrangements made to provide terminals on at least
each major Islind where dial-up terminal facilities were not already available, and the inaividual Island reports entered into the system as,conAerence
comments'before.the meeting. As these were-read by various members of the
Island committees and theratatewide Committee, comments could be entered and
some discussion could takl Olassaia EIES before the actual meeting. The
demonstration was not intended to take the place of the meeting, but ideally,
besides showing what computer conferencing could do, it could save time at
the meeting, stimulate additional interest and more meaningful discussion,
and might well be a piedUrsgr Co the use of computer conferencing, at first
ab enhancement of such meetings and, eventually, as substitutes for at
least some.meetings, with attendant savings,in time and travel costs.
.

I'shall only report here that we did set up the.demonstration, which
involved, among other things, writing asset of simplified instructions for
using the syitem, borrowing or renting terminals, and delivering them to four
orthe Neighbor Islands. The EIES management and staff were most gracious in
setting up the decessary accounts, assigning a conference dumber, suggesting
a User Consultant, and other details. The time frame in4which all this was
done was qulte unrealistic; but many qf us in government are accustomed to.
such things. The experiment was not entirely free of flaws, and demonstrated
Murphy's Law as, well as computer conferencing: But we did learn much from
the experiment, and, as we had-129W, it stimulated a considerable amount.
of interest and discuimion at the August Committee meeting.
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We hope to do simper experiments id future, as time and-resources
permit, and I believe that even this week-long demonstration conference
showed that the medium has a great many possibilities for enhancing interisland communication within Hagaii,.besides its almost.limitlass potential
for quickly and inexpensively sharing ideas and Ixperienalks with people
i._
in ntheestates and even other nations.&
.

.

,
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In summary, I should like to sa that working with EIES and learning
something of its:many capabilities and subsystems, hag been a most interestI'do not know of any
ing experience,during the past year-andra-quarter.
--...../.
other system which can match its versatility and ease of operation at
comparable costs, though I ma eager to learn of any. "It has heenthe
source of much timely information for the Department,Of Planning and Economii bevelopment and for me personally: information- .which could possibly
have been obtained through other channels, but much more,slowliand labori- ously if.a.s all. The number and-vaiiety of people'm AXES virtually, ensures
that one cane find expertise there to assist with alkost any information
$
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-TRAN SFER OFCOMMUNICATION *ma*
AND ITS IMPACT ON.ECONOMIO-DEVELOPMENT
r

.

"-40 --

leeheroo Jussawalla

East-West'Center, East-West Communicagon Institute
Honolulu, Hawaii '96848
"It may be that the aid astrologers-had -The truth fxactlk
reversed when thekbelieved that the stars controlled the
destinies of mpg. The time may come when men control the
- destinies of'stars:"

--Arthur C. Clarke
Abstract
The process of international technology transfer ie defined and described
from an economics point of vita, with emphasis on costs The role oftechnology
transfer-in economic development is discussed, including its impact on social
countries.
values and the question of "appropriate" technoldgy for
Examples*aie provided from communications technology, particularly in the
areas of telecommunications and satellite communications.
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Communication has been aptly described as
process which is fundamental
to the development of humansociety. 1 The "acceleration of history" during
and after the Industrial Revoltition was.simultariebusly induced by widening
transportation and communication networks. After the Second World War, communicationetechpology aerancedso rapidly.thatmobilisation of the periphery
spread from Europe and the United States to countries newly emancipated from
colonial rule and seeking economic diveloRment.t The economic growth of.
nations came to be inextricely linked to the international transfer of, productiou technology as well as communication technology. Transmission and
absorption of the latter was dynamic abed unlimited'by national boundaries.
A veritable "communication explosion" led to.a scramble for thelatest technologies to such aegree that UNESCO wes'able.to set up an approximate COMM.
INDEX relating communication growth to developaent.
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-The MacBride Commission in its Interim Report 1978 declares that communication systems are linked to economic systems, just as CommunirStIon,developmdat
is linked to national development, and that Communication is rapidly 'becoming a
fOurth sector of the economy, employing more people indlmaking a larger ContriThe " communication revolution" has been
bution to GNP than any other sector
endangered by dynamic changes in technology,which make its transfer of great
consequence to developing countries.
I
.

I.

The Historical Evolution of the Concept of Technology Transfer in Economic

Theory,

Irv.

Techno4gical change and institutional change have been treatdeby eccind=
mists as exoginoua to.the economic systes0 Modern economic groWththeory has
preferred to apply dOMParative:statics to the nomination of .steady growth
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states. . The focus has been on resource utilization'and improved Measures for
generating savings and investment.
It is only very recently that technology
has been treated as endogenous tothe develoRmipt process.
Innovation in technology came to be recognized in the sixties as the engine of growth tithin the
teleological "framework of 'maximizing per capita consumptibn of essential cow;
modities and services.
In this wiser penumbra of technological innovation and
its diffusion through transfer, the relationship between Communicailon technology'and economic development came to be dehsted: The demand for coMmunica..tion services is.a function of economic variables such -as income, population;
price and infrastructure of a country. Business, industry, and governient are
dependent upon improved communications which generate higher incomes for these
sectors, which in turn generate further demand'for communication.4
.

I

It is iMPOrtSitt to bear in mind that the viability of a given technology
will depend on the economic environment intd'which it is introduced. Technology
transfer.as if,as evolved through economic history requires for its assessment
a frame 9f reference. TechnOlogy transfer fir what? Benefits for whom? Who
bears the economic and social costs of the transfer?5 These are issues that
Conventional .
require assessment both in quantitative and qualitative terms.
GNP indicators are no longer useful in a real wotld situation.
,

41

110

Em- pirical application of technology transfer establishes the fact that a
-knowledge of local conditions and the willingness of the recipients to,entertain
the flow of technology are crucial to a successful transfer. .The concept has
undergone considerable change in the acknowledgment that technology transfer
should
designed to help developing countries acquire andibuild their on
skilli and generate their own innovations frommithin. While technology for
development can be all ggrvasive and applicable to all sectors, social control
of the transfer is essential if scarce resources are to be effectively utilized.
When technology transfer is resorted to as an unlimited' and unregulated strategy .
of modernization, the,consequ= ces may worsen the skewed distribution of income
that prevails In deyelopin
untries.
Air

4

II. 'Does Transfer of

echnology Induce Change?
-s

It is.anticipated that technology transferwIll Help developing countries
to leapfrog into the Rog-industrial society, but'the question remains whether
-technology transfer by itself can force the pace of social change.
Selective
transfer of appropriate technology such asIdevelopment eupport communication is
closely related to the neW4asic needs approach to development. Under' such a
strategy the chances'of relating technology transfer to social justice are
greater because priorities have to be ascribed within limited domestic and for.11
eign exchange resources.
.

.

Transfer offtecHROlogy induces social change to the extent that the opportunity cost of cepipal is not Loo high. The SITE exuriment 'in India is an outtraditional village gatherstandingexample of adapting. satellite technology
ings and community.groupdiscussions.° .Users of interactive communication
technology have to be conscious of the cost! of not only hardware and software
but of "people wire," which is the component of human reaction to. messages and .
their content.
°
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Third World countries are aware of the social system parameters'within
whigh technology is required to operate.
The6fore a development-oriented
*strategy has to rely on a.mix of technologies with varying capital intensities
that are both capital-using and labor-using. For example, planners are.not'all
enamored of the new fad forntillage-technology as being most suitable for
growth. They want greater self-reliance in sophisticated science tad tech-.
nology, and it was with this end in view that LDCs'called for.a new action p
for technology transfer at the UN Science and Technology for Development Con ference in Vienna in August 1979." Their demands shifted from an en mass transfer of know-how in the. shortest possible time to building up thbir own expertise in research and, development And'mobilizing technology indigenously.6 They
aim at.colleetive self-reliahce through exploring forward and backward linkages
between oil surplus countries and newly industrializing ones so that a southsouth flow -of technology will emerge.

A.

01P

In the newly pophlarized basic needs?iappioach, technology transfer will
have to be designed to improle the income earning'opportunities of tfilkpoor,,
the public services (including communication services) that'reach the poor and
In other words, the
the participation of the poor in articulating their needi.
people whose needs are basic must be able to share in planning what kinds of
technologies should flow to them to help achieve earning opportunities-and
improved lifestyles.7, In order to induce social change, greater.attentionchas
to be Old to'improving access to information ;' credit and markets for those
poor who constitute the unorganized sector of edevelopins economS7.8

In the fifties, an urban orientadion'to technology,transfer led to the
creation of enclave economies within developing countries, so that the rural ",
poor remained on the periphery supplying their surplus production tothe center
without-any quid pro,quo. The mean urbanized pockets of prosperity have
created a polarization even%in decision making; causing an equity crisis within
the Third World.9 Such urban -o iented technology relies on multinational corporations for funding and opeilfionWIllinsZtbe transfer. The urban elite in
developing'countriesfound it ifftheir self-injerest to encourage MNCb to create
-islands of technology in backward societies and to permit'prOfits to'flow out.
.of
1
the country. This shortsighted policy onl perpetuated Ubpeheence on technology transferred from the First and Second
rids. The small aroan minority
_that reinforced' such flows also influenced pot tical loaiership in their own
4
countries.19 The United States supports the rights of these corporations to
exports of strategic techOlogy
regulate the flow of infoimation and to festri
in contrast to its support of freer flows of news and cultural information.11 .
Multinational corporations provide the financial, and technological.bridgeheads for enablingdevelopidg countries to take advantage of technological'
advances. They are able to adapt pant and-tuchnology for host country condi-,
tions.
Even though theeconomic costs of the transfer fdr host countries are
high, such as overvalued exchange rates, capital subsidies, and transfer pricing fame home coUntryito subsidiary, MMCwhave for aver two decades enhanced
their operations .in the delteloping word. They do this via an intermediate
economy or ona.that has featurezincommon with developed arid-developing coun-,tries:
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In the first phase of altransfer the imported technology is adapted to
local conditions (as wee done by Phillips of Eindhoven in the electronics
ihdustruin India). In the next phase the same technology is transferred from
the subsidiary to the domestic.government.seCtor and private sector producers.
The size of the domestic market and the potential for exporting the final comThe product-cycle
modity. or Service serve as determinants for Such a transfers
theory,in-international trade ascribes the economic factors for technology
transfersto the size of the market in the country of origin for the technology.
Once.the product is standardiZed or the service is widely used in thefhome market, multinational corporations find it profitable to transfer the same technology-in quest SP lower production costs to developing countries. Evenlpally the prqdutt of the subsidiary flows back to the country of origin at 104Fr
prices.

44.

.

InIP :communication hardware and software the U.S. market is almost saturated
by the large oligopolistic producers who then direct their expansion programs
to exports. In 1973/exports of communication software from the U.S. brought e
to the country
billion and exports of computers netted $1.1 billion.12
the .productycycle thecky operates, corperktions will set up more and more sub sidiaries in the Third World. to capture the markets and -reduce the _cosy of
exportg.
'
'

III.

Costs of Technology Transfer
.

-

"Generally, delielorling"countries operate.with a dual economy in'which the
modeTdiping sector faces a horizontal supply curve of labor, i.e., unlimited
,supply of labor at a given wage rate.
In other words, with constant technology
.1A and capital casts, employment should grow in proportion.to the rate of growth
of output in the modern sector, which thdn expands without any changes in factor propoitions, composition of output Or technology.13 'While this holds good
in theoryp'empirital evidenci on thd" elimination of poverty and employment'
.
generation is not sufficiently strong in labor-abun'dalt less developed countries.

What is the role of technology. in accounting 4r this -failure? Prevailing
factot prices attract, producers to profit-maximizing technology.., If the chosen
technolog a change'is capital-augmenting, it will not always increase employment. To pu, t sis ly, Mdds thatare cost conscious induce substitution of
terms of outeut which leads_ developing countries to resort
,
low tost factors
to prototype technology, transfer. Costs of the transfer decrease with imprbved
'economic environment and economic policy which facilitate a more iffectivq use
of the country's resources. "If a prototype is being developed; the costs of
the transfer A/oaf:Pi:1e reduced when the operation of the new technology fits the
koalp and needs of the-recipient economy.. For example, the production and distribution of instructional television would entail cost - reduction only when
existing inStructtonal systems are(.oPtimally used to render the prototype transfer suitable for varying audience absoxption,levai. The reason for such cost
reduction is that import substituting. technology itiADCs has strong characterismaintenance grounded in market dYnamics. 1Por instance, Jabot
tics of cyst'
Absorption
Coughximport substitutIng,technologymulybe retatded by such

variables as foreign exchange availsbility or changes in goal emphases and
task environment..
The cost of technology transfer can be defi ned to include transmission
costs and absorption costs.; both of which will be high when the technology
transferred is complex. Thii is true because the costs of resources utilized
to Affect the transfer plus costs of know-how, royalty or rent for securing
accesa to technology have all to be accountedfor. Economists also emphasize.
"peripheral support costs" as being crucial to the process of technology transfer because they simultaneously generate information. flows.v. The transfer of
communication technology depends on the differential between costs of communication within and between. ations; and partially answers the question of why
it is that one nation or class has the kndwledge enabling it to achieve high
productivity and others are not acquiring that information.15

While computing economic costs of technoldgy_transfer, apart from the
level of development of the host country's infrastructure,.an important variable
is the type of technology imported. For examplef leading-edge technology (like
electronic switching for telephone exchanges) is costly because of the shorter,
time span of development during which the technoiqgy is still in a gate of
flinc.
On the other hand, "state of-he art" technology (like the use of_HF 1 frequency for-reaching remote-parts of a developing country) may be less costly
because it has been understood and operated overa long time span.
the e
whole, it is observed that transfer costs of communication technology decline'
'when the technology is competiSive and similar between countries and with
greater experience of the transferee. Costs of planning, establishing and
operating the transferred technology become relevant.16 In this context, transfer is defined as the communication, adaptation and use of technology .from one
country or region to &Other.
edits o f transfer will also vary depending on the different cha#nels and
mechanisms that exist for the transfer such as official flows of sxternAl.assis` tance, or foreign direct investment byindividuals, corporations andtraninational corporations17 (see Table I). Hdwever, it is difficult to measure'
precisely the bendfite,and costs df technology transfer either to the transferor
or the developing recipient country, because there are hidden costs and intangible benefits. The rate ofieturn on direct foreign investment is probably
thenly definitive measure of benefit td the iniestor. For the recipient LOC;
a direct benefit would accrue if the technologretansfer serves to cover the
In other words;
gap betieen'net domestic savingd and projectedinvestment.
there is a benefit If the technology transfer supplements local capital which
is used for generating a higher GNP. Thecosts would be related to the flow of.
profits to,the foreign investor and royalty fees, as,well as the costs of
diverting resources from domestic firms engaged in s4milir production of commodities and services but not using the same high levels of production tech.nology. A more serious impact in terms of social cost is that off-the-shelf
availability of foreign technology dampens the initiative for local R and D
which, in turn, prolongs the dependency on external sources. The economic
of,the transfer is more important than technical feasibility.
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SelectedExamples'

Channels for Transfer of TechnOlogy:

.

.

.

.

Transfer to,'

--No

.

''governments

.

Institutions

Businesses

.

Individuals
.

i

Fiom'

)

.

L,

4.

.

Governments

Exchange of
Scientists.
4 Technical
Cooperation
Agreements

Financing
and Other
Assistance

Funding of
Equipment,
Research,

'Sponsored
Training.
Programs

Etc.
.
;

.,

4.

.

.
,

Agreements

.

.

.

Institutions
.

.

4

..

ConsultingContracts
for Study
of Specific
Problems

to Cooperate;

Exchange of
Faculty and
Students

Supply and
,Sale of
Procegs

.

.

KnOw,Row
,

.

Joint
Ventures
Licensing
Agreements,
Foreign
Acquisitions,

46

'Turn-Key Con,tracts forte
'Construction

Businesses

'
_

Ofiligh
Technology
Plants

Training
Progtams

4

,

Supply of
Research
Equipment,
Data, Etc.,

,

.

IA

Jobs and
Training
Programs
for LDC
Individuals

Etc.

.
.

IL.

Individuals
Indiduals

Foreign
Consultants
Mired for
Spajific
Spec

.

Psects

-

'

4.,

'

Fatulirand
Researchers
From Foreign
Copntries

Workers,
Managers and
Researchers

.

.
-.
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Cooperative
Research
Projects
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the concept of a production function as it obtains in neo-classical,, f .4
economic. theory is nbtopertinent to the dynamics of technological change in
developing Countries,'" because intermediate technology does not create the
same substitution effect of using more labor or more capital.ab it does in
advanced economies. The possibilities. of factor substitution in the present
emerge from technological innovations made in the past.
In addition to this,
technology ca
4e transferred to a developing economy throu h different doors
so that its s n-off effects are distinct from factor substi u on.
Technologi-.
cal change itself becomes part of economic information and is transformed into
an economic activity." Consequently, focus has to be shifted from quantifiable
costs to the socioeconomic costs prevailing in the recipient country such as
inVestment in existing communication networks, costs of imperfect information
flows, business attitudes to risk, and "resistance to change.N20
The particular form thlt technology in communications takes at a given
time and in a given contekt is influenced by the socioeconomic environment in
which it is.produced and cannot be-entirely considered as disembodied knowledge.
The real welfare effects of technology transfer depend ,on the coVext in which
it is produced. Technology production is not only concentrated-in a few countries but in a few firms in.,those countries. Such productioils based on marketing structures for oligopolists. Hence, the costs vary'according to the
monopoly power of the seller'in addition to the absorption capacity of the
buyer.21,
IV.

The Value Context of Technology Transfer
.

t

.

A frequently-raised issue is whether technology transfer is value - neutral.
This is especially pertinent ig the case of communication technology such as
television programs, computer software and instructional television software
Dramatic,transitions in societies can take place through the changes in lifestyles and economic production that technology brings.
The conflict in value
systems may need the formulation of new.societal goals.

Developing countries want to accelerate their entry into the high technology:high growth era, particularly if they are already at the turnpike. The
selection of the technology is crucial because it will, for example, affect the
country's communication system and hence its societal values for many years to
come. Yet developmenteplanners warn that the nation cannot afford to lose time
and the costs of planning in modernizing their communication networks.22 Therefore, the value context is often subsumed in the more urgent need tdNexpand and
moderniz,pcommunications. Existing equipment has to be absorbed or used.in the'
new installation or it has to be declared obsolete.

However, communication technologyiand its plumed input to development
encounter certain restlictions in developing countries, such as shortage of
capital available for communications, vague perceptions of the country's communication goals, undefined criteria for service quality, unsatisfied-and unex-1
pressed' consumer demand, and inadeuate equipment for measuring traffic. It is
difficult to insure against the failure of new technology under such limitstions, but the fact remains that in the allocation of budgetary resources,
assignment of priorities'value
,- . systems of the host country will, determi*

to
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tb communication technology. The important issue in this context is the
flexibility of communication planning in LDCs to accommodate major technology
Changes which further inducdChanges in value systems.

technology transfer is geared to basic needs sa4isfactiin fdt the
periphery, then it has to be both problem-specific and location-anecific.
-There can be no "technological fix" or a purely communication technology solu.-.tion to the,problems of poverty and underdevelopment in terms of economic opportunity and social mobility. Technical change is not a random phenomenon.' It
_calls for a vital learning experience and an institutional and societal setting'
that will render the experience dynamic and worthwhile.
Preferred outcomes of
,communication technology are already part of the gaols set by LDC Planners,
which are also not value-free inasmuch as they are sensitive to the societal
`setting for which they are-established. Technology cannot standisolated from
the social order or become incompatible with it.23 For example, the Peoples'
Republic of China has used technological autonomy in a closed self-contained
approach to developient since 1960, white Taiwan has been predominantly open,
using technology for exports as the leading sector for growth and social justice.24 On the other hand, Brazil and India have depended on technology transfer from industrialized countries and have failed to meet the'needs of their
.

.poor' majority.

Commuatation technology transfer creates new values in divergent countries both developed and developing.
It transcends boundaries of language i
religion and local tradition, which makes it a leveler and a democratizer.25
Jet, travel,, television, and communication satellites all point in this direction. Technology creates its own community of shared experience as witnessed
by the various nations wanting to evolve semiconductor.technology despite differences in value sytems. Communications technology leads to greater convergence than manufacturing technology. While critics today denounce television,
just-as the'printing press was denounced in its early history, the fact.remains
that both inventions have bad a homogenizing and deiocratiiing effect in industrialized and industrializing countries.

V.' Telecommunication Technology and Its Transfer
In developing countries expressed detpand for telecommunications'does not
reflect the needs of users; therefore government }policy should be to keep
prices for-services at artificially"low levels. Sufficient profits, then,
will not be generated to finance expansion'..or attract greater investmentP
Therefore, telecommunication investment for real and urban development cannot
be related-to
the Advantages of direct users, except in terms of societal pro
4
gress.
Access to the telephone network and benefits in terms of improved
health, market information leading to improved productivip3r; and banking and
business information are all gains that accrue to larger groups of pergolas
than direct users. Resource costs of telecommunications have to be judged in
the wider context of'a public good. Economists use the utility concept to show
that a subscriber derives added benefits from the service as more persons join
the system.26 Therefore, if telephony is to be extended to rural areas as
development support communication, pricing policies Cannot be formulated fir
The service has to be priced as a public good. Investment
recovering icosts.
.
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priorities, cannot be equated to anticipated returns on capital. The World Bank
in recent years, is shifting away from the rate-of-return In its.lending policies for rural telephone networks in developing countries.

The basic hypothesis is that savings in training costs of-vra professionals, labor costs,organization and transportation costs malieffit possible.
for larger budgets to be allocated for rural social services through telephony
qnd audio conference circuits.27 This ttade-off is'sighificadt even with the
costs of dedicated communication systems like two-way radio for implementing
rural social service programs cost-effectively.
Present telecommunications networks do not reflect the real needs of.
developing countries. While the.Nefth Alpericaq continent had an early start
and accounts for the highest density of telephones, growth in demand.hasleveled off there since 1955. World growth of telephoies approximates an
average of 7 percent per annum, but,in Asia and Latin At rice it approximates
15 percent per annum. Yet telephone density in thgjdeveloping world is-low,
about 1.15 phones for every 100 persons compared to 40 phones per.100 persons':
in the First World.

,

There are three fundamental reasons Why the use of financial indicators
is not sufficient to support the hypothesis that transfer of telecOmmunication
technology is more effective for developing countries than other forms of communication technology. First of all, there is a, wide divergence between the.
market value of telecommunications and its'socially.appiopriate value.
Secondly, the effects of investment in telecommunication technology and income
distribution in terms of real goods and services are greater than what financial indicators would show., Thirdly, the relagdnahip between financial criteria and national strategy for.rural development, is notoadequate in terms of
either social welfare or' economic changes envisaged for rural areas.28

1

,

,

Up until the mid-sixtieS most facilities for teleCommunication technology
transfer had been undertaken by transnational corporation from the-First World.
Since the mid-seventies, these franchises to foieign companies are being ter
minted and turned over to public sector corpoiations in developing countries.
While the deisgns are based on imported components, the trend no is towards a
'greater utilization of indigenous components. Telephone terminal. equipment,
the carrier facility inclusive of microwave in some countries, and eleotroMechanical switching equipment are all manufactured and installed domestically.
Whereas industrialized countries are moving to cost-effective digital integfated transmission and switching equipment, and microprocessors are being
widely used, developing countries are groping with computer-controlled switching systems that also offer cost advantages.Z9
The policy of oil-producing countries has been to pufchase the complete
package'of telecommunication- equipment in 'collaboration with transnational"
corporations independent of local infrastructure and skills. It is possible
that some of the'Newly'Industrializing Countries (NICs) like India, South
Korea, and Brazil will compete for such package deals for telephone facilities
thereby earning valuable foreign exchange. 'lab le II shows that market sharesof iglecommunications are monopolized by the first eight listed transnational
-

'et&
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corporations based in the First Wor14 "their earnings are estimatedv.by Arthur
D.' Little to grow fiom 30 billion in 1978 to. $65 billion in 1987, reflecting
large orders from Egypt and OPEC.
-

-Table IT
smiSs

Market Sheresof WOrid TelecOmmunications Equipment30
l'Percent

Western Union (U.S.)
ITT (U.S.)
Siemens (W. Germany)
GTE (U.S.)
Ericsson (Sweden)
Northern Telecop (Canada)
Nippon Electric (Japan)
Philips (Holland)
t
CIT and other French companies
Plessey and GEC,(Britain)
TOTAL

,

13

9
5

.

s

,

""ovor

,4

4

_3
6
3

.

'

These orders max be for.upgrading existing systems.
Oa the
hand,. ii OECD. .r.
countries the spur to investment is expected from data communications, fee, simile transmissions, teletext-set-Vices, and radio pag.ng.. New technology like.'
optidal fiber involves greater,information flows With little` or no eitra cost,
making the economics of telephone-linked dati bases more coat
Demand for programmable "thinking" telenhoneis outstripping overall growth
in traditional services in industrialized countries. 'Their use.in-tDCais
atilt remote.
,.
.
,
:
:

.....

.

O
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N..0
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Satellite tomiunications Technology f'or D velonMent-

The epoch-making entry of satellite technfrtogy4 f4r communication wroughtfar- reaching changes in communication hardware, but6ita cost and coiplexitit
and th fact that only a few industrial countries'cam build satellites and.o
two U.S.A.. and U.S.S.R.),can launch them, wakelits application to the devel
i
world a questionable One. How will satellite dbm4iCatiOns4mpact oirchl-.. t res and people that are still far away from ciuderraatidn?1W it justifiable
,o
acquiring cultural awl 4kihnimpl. -47 mince?
o spend scarce resources on

FR,

.

.

,

.4

.

Des to these questions, the evidence
that saJlliterr eEhnology can
bec e "appropriate for LDCe in its economic
dtocialoef
The 19808
ow-cost
earth
tati na,M
er distribution.
prom e to usher in a new era of
tries, dpvelo
g vn
e less invest of information. Unlike developed c
therefore,
,relativ y free.
,
est ite new tech;
sent in old equipment and are,
technologies and services.34 Their are aware of the advintagia:fre
services
as
nology to serve their objectives of education, health; *tow
end
:goveshltejit
doordinatiOn.
well as industrialization, national integration

.The success of transferring satellite technoloedependson,theouitability of
message content to target audiences, which will make ietili*A44..in attaining
desired economic'end welfare objectives. MultipleacceadIatillite systems_ '.
qa
so%

I
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for computer networks, edutational television, and telephony can be introduced
to benefit the, periphery groups within'LDCs.

f

Within two decades satellite teChnOlogy has made significant changes in
the way nations and people talk to each other. Some of the ,smallest nations
in the Pacific, whose economies are based on household self-sufficiency and '
barter, participate in the,PEACESAT project, which they alone govern, and programs for infAmation sharing,are selected as per their needs. The,ATS-1
launched by NASA (U.S. Nationnl Aeronautics and Space 4dministratiO0 in 1966
with a'life expectancy of 18 months is still used 12 years later, and made
possible medical teleconferencihg between Fiji and the Gilbert Islands during
a cholera. epidemic in 1977.32 The'eost of such satellite communication,ik
insensitive-to distance, and "instant networks" are provided.
Similarly,
5,000 rural schools in India received instruction via NASA's ATS-6-for which
programming was done from withip.the country.
Instructional TV by terrestrial
means would have-required more fiscal and skilled manpower resources, more
roads, and more power stations than the country could have afforded in 1975-76.
Ever since the launch of Telstar in 1962 there has been unabatedly rapid progress towards. larger satellites with greater "on-board power." The advantage
is that the more powerful the signal from the sky, the smaller, less costly
need be the earth receiving station. PEACESAT, operating
the University
Universit
of Hawaii, has the added advantage of being an interacjive network inasmuch as
all stations linked to it can'taransmitend receive.

0
The economics of satellite technology is based on the concept of "leverage
of -speciAization", in contrast to the tine-worn doctrine of economies of scale.
This imp4es the flow of economic benefits through, demand specific technology.
INTELSAT specialiies in traffic leased on differential demand emerging
from continents, surrounding three ocean basins.
In the pas" INTELSAT used
identical satellites over the three oceans, but as it diversifies, with individualized satellites suited to-eiCh area, it will gager e a leverage of
specialization es opposed to economies of scale.
This d
not rule out
economies of scale.
.

Leasing of facilitieeis an important alternative to purchase.
For example, the Hughes Syncom IV can accommodate 48 transponders at increasingly
lowercost per transponder.33 Developing countries can lease transponders at
lower costs, and custom build their communication systems in response to their
The fact remains that-iii economic theory the leverage of
own requirements.
specialization cen be applied to monopoly and competition conditions whereas
economies of scale are more applicable to the former.
Satellite systemi ip the U.S. are alreidy competitive with each other and
Competican provide service to demiLred points with low cost earth stations.
tion was encouraged by the U.S. Goverhment's Open Skies Policy proclaimed in
1972. lhe'American systems and thdir investment are as follows:
min

4
1

31-11
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Table III

U.S. Domestic Communication Satellite Systems34

Operator!

.A2T.GTE
sterir Union

/

Start
Date

Satellites

1976
1974
1976.

SBS

Frequency

°1981

24
12
24
-10

3
3
'...

Builder

Channeld

-1r(3)

6/4
:6/4

6/4

Hughes
Hughes
RCA

14.17--77Hughes

Investment
Millions
of Dollars

212
100
186
250

b

joncosts of satellite communication must be considered: The cost
ttlits aunch into geosynchronous orbit, and insurance of the
launch.
raft cod s run from $20 million to $30 million and the investment
is for a life span of a en years or more. So far communication satellites
have been launched into rbit by U.S. rockets Delta and Atlas Centaur. Soviet
spacecraft are launched 'y their own rockets.. Price per launch is estimated
at $40 million beginnid in 1980. The Dew launch-systems planned are the U.S.
Shuttle, the Japanese
rocket and the.European Ariane. Japanese rocket launching costs may be as-high as $75 million and can carry a payload of 300 pounds.
The Ariane can place 2,000 pounds in geostationary orbit from.an equatorial
site and its estimated cost is $15 million. The space shuttle to be launched
from Florida is 1980 can carry 65,000 pounds intolow altitude orbit and will
cost $11 million. Launch costs are declining sharply due to the riusable
feature:ore-launch equipment and the factor of_coMpetition.
.
of the

.

-

-4
Launch insurance is a cost that puts. the techdOlogy out of reach for -many
Improved reliability of.space shuttles is likely to redeveloping countries.
duce these costs and provide full coverage. The London insurance market has
been providing coveragd for this over the last tell years ani, is moving towards
supplying insurance for the operational life of the satellite in addition to
the risks of launching it.

.

systeis costs become balanced with the appropriate diebof ground and
To
space segments. In this area of CommdMications, economic rather than political
Tite leasing system operates
solutions are likely to govern decision making.
in a similar way to that in the international airlin s industry and provides
the benefits without prohibitive initial-investment. INTELSAT leases transponders to its member countries at increasingly lower rates. Sixteen countrieso,
lease transponders at $16 million a year.
.

.
.

.

Financing is available from U.S._ and Canadian ,commercial banks and the U.S.
Export-Import Bank (Exim). The Indenesian Satellite Paiapa was financed 45 per
cent by the Exlm; 55 percent was guaranteed by American commercial banks.,
e
on.
"World Bank has so far nat been interested in fidancing satellite communi
..

.

.

e

."
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The U.S. Agency for. International Development as expressed its willingness to
support satellite communication provided it is' sed foi rural telephony in
de' eloping countries.

..,

Direct Broadcasting Satellites may revolutionizAelevision viewing
and open up isolated areas by provid
tellite-to-home broadcasts. In
Canada, homes are able toireceive co or TV irectly from the Anik-B satellite.
TV Ontario beams educational progra
from p 'school to adult education for
remote lumbering and mining regions f the pr ince.35 A maj
reakthrough
in this context $s the multi-beam sa ellite.
t is possible,
this technology tohave an *antenna on the-sat llite which would use multiple -spot beim
that can share the samefrequeftey
hout causing interference. It ',Aso
possible tosplfce antennas in close proximity to each otheon the same satellite but adjusted to cover different regions on. the earth. Platforbeln space
for satellites is another innovative option: While these technologies may
allay the current fear of using uraslimit
resource, the costs are etill out
of readk of the developing worl
While W .0 '79 will play a decisi$e role in
the useof frequencies by the different members of the International Telecommunication Union, for the Third World the prospects of wider use are doubtful.
Policy issues involvfd include cost - effectiveness of the technology, priority.
of basic needs, and, accountability of national policy within the international
.0
framework.
v
.

J

.

i

.
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How Appropriate is Appropriate Technology Transfer?

Even though the types of options and their range are increasing for
developing countries as technology flits forward, many de4eloping countries
are faced with'a hard.choice,in deading the specific technology. appropriate
to, their level of development. While imported technology may be too, capitalintensive and would add Co foreign indfbtedness, indigenous technology, may not
be adequate to meet user demands. TV UN program for Technical Coo0eration
Among Develop Countries (TCDC) may provide some answers to.this dilemma.. At a
UN cOnferenbe on TCDC in September 1978 the application of appropriate teChnology transfer, was discussed, and some measure of exchange of technology and
,
infbmation seems increasingly evident.

The rate of obsolescence of existing technology is an important factor in'
TCDC.
At the UN Conference on Science and Technology for Development held-in
Viedna ip August 1979, developing 'Country representatives were
skeptical

-

of the advocacy of "appropriate" technology. They saw in it a device for rich
countries to dump obsolete technolOgy on the poor. TheWorld Bank, UNSAID and
other leading agencies are emphasizing intermediate technologyfOr meeting
rural, needs,.
I
is not always neceleary for developing.countries to prefer
"little media" to "bigjFediau,as moreappropriate to their mores, skills, and
resources.
Big-media have been used as community media with success,. These
countries require neither the Schumacher type of="small is beautiful`.` tea*, nology nor the most sophisticaterdtfense'hardware. They iited technology that
relates costs and availability-of factors of production with existing raw materials.
such factors of Oroductiontvary'betimen countries like Saudi.Arabia
And Braid.1 or between Indiwand /ant 'Technology is linked toi6a0loyment and
'1.! the rate of youngUnemployed perbonile mbuntingethe absorptiom,of foreign%
.
technology biOomea costly.30
.
.

0
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While the emphasis on self - reliance is paramount it does not involve a'
It has been suggested
curb on all.imports and consequent growth in isolation.
for example, that a non-profit Technology Center for Telecommunications be
established-for evolving. appropriate transfers of comminication.technology to
developing countries.17 It would involve participation. by 'both HIICs and LDCs
The Center would be dis-'
and would be oriented towards production of hardware.
tinct.fiomthe ITU and would not detract from its powers of regulation. It
would be a collaborative effort amon participating governments to devAlop
c
standard products in telecommunicati n, and emphasis buld be shifted away
from commercial banks and multinati al corporations. The structuye could be
similar to that of INTELSAT. The enter might develop and proliferate nonblocking!digital switching networks for telephony that are designed to suit
heavy traffic at lower costs, exclj.iding mark -ups and overheads; this would foster savings in foreign excliale /or LDCs.
.
'

.

-

.,j

.

.

.

.

.

-,
widely advocated as-,catering to the
accleriting.their resource utilize-,
Howevei, the benefits of the new
and may, therefore, increase the
manufacturing industries some less
developed countries have drupted the hegemony of corporations bassi in the
industrialized world, in communication technology the United States,sontrols
the output and sale of sophisticated domputer systems.38 It controls 50 percent .4
of installed computer bases. 'This includes the software or.dam bases for(business, geVernment, banks, health records and various other uses. Nine-tenths
of data bake records are held in the U.S. or operated by U.S. data bases: The
software incigstry.is labor-intensive and has potential for creating jobs in
,building andlcaintaining systeds. National and international data trade is '
likely to create a whole new class of "information entrepreneurs." It is one
communication technology that carries a high rate of obsolescence, and constant
up-dating of data bases. willOcreate further job opportunities. .7o countefact
Convincingthis advantage is the thredt that micro-processors will take over.
evidence on the job impact of electronics automation is not yet available in
Transfer t4 technology
countries facing unlimited Supplies of surplus labor.
involving electronic automation would not only be financiallyexpqnsive but
econOthically and socially hazardous for them.
Computer communieit4Lon technology is
special needs of developing count ies and
tion by facilitating internatio"
trade.
technology may not be equally d7°I.;
stributed
dependency of poorer counties. While in
4.

.

'

.

.

,

.
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-
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With the usecof satellite telecommunicifions and the rising price oroil
impoits, gven developing countries may be driven to choose computereommunications for teleconferencing and to invest in data banks to support their expo,
In the not too distant future
trade, education systems, and R and D efforts.
it is possible that databases may be used for information exchange'in science
and technology within.tpe countries of the Third World, and thereby make more
effective TCDC possibleN1 ° -
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India's experience'in building up endOgenous science and .technology sub-.,
-,stantiates the view that appropriate.scientifiE inputs help the, economy to
dhorten the time path of development. -Soon after gaining independence, India
set up its Council for Scientific and Industrial Research and in...,1954-58 saw
a rapid expansion of technological Infrastructure. By 1966 India's national

.

science poltcy was rapidly being implemented. 0 1971 the Electronics
"

.4

38-14

f

''

I?
Lace

Commission, in 1972 the
Commission, and in 1974 the Plan for
'Technology were formulet d And put into operation in that sequence.

,

Science' and

,,.

In communicati&ttechnplogy India built upexperielice during the SITE
prOgraorfor-the use of "big media." It already,had indigenous expertise in
telecommunications hardware and radio brpadcas4ng in both hardware and soft,- ware.
SITE used half-inch video for its television Project and combined high
and,low.technology with participation from rural people in its production. Of
the total investment in SITE of $17.7 million, the Indian Space Research Organination contributed 03 percent and the Ministry of Information and Broadcasting
22 percent.
The front end convertor, the antenna and the television sets were
all
indigenously4 .The time span of the learning curve_has been reduceeso that inrthe 80s the most expensive TV set will cost $425. The average
-cost of programming during SITE was $1,500 per hour and the cost of transmission
was $1,110 per hour, 'Studies showed both the leverage*specialization effect
and economies" of scale.
.

-

Now India has new satellites in the pipeline. India's first Launch Vel4cle
is being developed at the Space Center in Trivandrum.
INSAT One will be a
domestic communication satellite, now being built in Palo Alto. By 1989 it
will be ?replaced by an Indian-built satellite. Another satellite for earth
observatWon'will be in geosynchronous orbit by 1981 (APPLE). The'cost of earth
It may not be overly
Otations.is projected at $200 per one meter dish anteg
flowingo
lt.
other Asian
optimistic to visualize Indian communication technolo
countries, generating WSouth-South transfer as part of a TCDC program.

A,

Vitt

.

,
.

.

Perspectives for the Future

Whether technology transfer is a parameter rather than a problem generator 10
is a frequently debated issue. Against 'a background of worldwide proliferation
of military'snd defense technology, all investment in improved comwication
help.pf6et tRe need for military i9phnology,'World expenditure on
sophisticated weaponry is $280 4pllidn'ppr annum and LDGs spend in the aggregate four tomes more on weapon rf imports and related . technology than on investwent in'agiicultural.inputs. The henefii/cost ratio of communication techhology transfer would be greater than unity, if there could be increasing
creation of "ecumene" or a glObally interdependent social system.40 Fox
example, the recent attempts at WARC '79 to design a more equitable system of
dividing electromagnetic frequencies and orbital space among the world's upers
- ista conscioU4 recognition of "ecumenical decision making" ;for an area of operatiara' that lies beyond the tetritor(al sovereignty of any one country.
Communication_ technology safeguards the use and application of.all other,forms of technology transfer, not only i.mproving the quality of life of people
at the periphery but also creating understanding across cultures and races and
reducing socioeconomic' and political tensions.
The control of violence at the
macro and micro levels, the scientific exploration of natural resources, and
the-exchange of information from data bases have become'technologically feasible through international transfers of the output of R-and D. The republicof.
-technology may be international in bridging the hiatus between rich4and.poor.,
within developing countries as well as between affluent and deprived nations.
,

- *
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Sincd.tichnolOgy is the founditionbf modern communication policy there
Appears an element of serendipity in A gloal.policy of technology transfer to
Such transak lies halfway between the theory of plaitcountries.
ring and the implementation of dtvelopment.41 Assessment and evaluation of the
'
transfer are considered necessary, yet thideveloping countries are racing
against time and .ao.not want to wait for the'redults of assessmentst They
ari willing to experiment, to learn from'experience, to, build their own exper7
It* tise,apdito.use the latest communication technology lo reach their own periphA..decade
eries and region* within the Third World that are least developed.
ago Wilbur Schramm argued for using in the developing countries mass media
industries oriented towards cheap and relevant production, but this is taking
,fvery long to implement because economic analysis Of technology for communica,
tion industries and their management has not been systematically pursued. The
sodial qtilipy and relevance of communication technology, the access and par4 ticipation it makes possible'in IDCs, all form part of a new horizon in international dedision-making. To quote'Al Ghunaim from the Kuwait Ministry of Copvnice0ons "it may be paradoxical but true that the appropriate technology for
developing countries in communication equipTells the latest'indmost modern,
.
not one in vogue a few years ago."42
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TEE ECONOMIC EVALUATION OP RURAL.TEL'EPHONY'
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.PROJECTS: SOME EMPIRIAL EVIDENCE.
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In october 1978, a survey comprising subscriber interviews
was made in two small towns having manual exchanges (1). The main goal of survey was to obtsin information on uses,benefits and alternatives communication
*odes, of the telephone service.-This paper reviews sothe results that may by
accounted as part of the framework for economit,Apiraisal of rural telephony
.
4
ilk
projects.
,

.

.

.

A

.
.

8

'

Introduction

,

.
4

.

In less developed countries (LDO, usually there is a seve
re supply shortage of- telephone'linee and subsequently there is a limited demand and a great hidden demand. In addition L4C.generallypresent severe budgetrestrictions.that limit-the system expansion and require an ordered resour
ce assignment. As rural projects are not financially profitable this area remain% aaderdevelolied.

,.

.

.

..,

'The survey was carried out intwo Idcalities: Cabildo in
the fifth region (6686 inhibitants and 66 subscribers) and. San Vicente in the
sixth region (5291 inhabitants.bild 239 subscribers). The principal economic ac
tivity in Cabildo is small mining as agricature (specially fruit) is in San
*
Vicente.
4
The,telephone company distinguishes three types of subscri
k
'hers that pay different:monthly charges. They are: residential, basic and bus sines(the greatest charge) (2). In Cabildo.there are'28 residential, 25 basics
and 8 bussinei subscribers; `and in San Vice-Ate there are 116 residential, 70
basic and 22 bussines subscribers.
.
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Results
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e calls, that
We will review stoke results of long dis
generate 77% of total revenues in Cabildo and 85Z in. San Vic te.'In the surve
yed wadi, we have that in 441,4451 (60 subscribers) %1023 cal s were made and.
1

.

.

$ 59823 was paid; whereas in San Viahte (213 subscribers), 3954 calls were ma
',
and $.271381 was veld (3) .
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Filree 1 and 3 show the proportion of calls that a certain proportion of subscribers made (the subscribers are ordered in diminishin
form according to their individual number of calls). Figure 2 and 4 show the
proportion of revenues produced by certain proportion of subscribers ordered
according to the paid, value.
.
-

m

When a a lysing this figutes we see a Ber); unbalance in
I(
I 50Z of subscribers generate aproximately 90% of calls.
the call generation, 'only
Moreover 50% of subscribers generate 90% of total revenues for long distance
the existence of intensive users and if thecalls. Considering this we infer
re is also a correlation between the number of calls and revenuesraragain infer, at least from a purely financial point of view, that there is a natural or
der in. the supply of telephone lines. Table I presents the estimated' kendall
coefficient for some variables.
k
.

TABLE I

KENDALL CORRELATION COEFFICIENT BETWEEN
PAID VALUE AND SOME SELECTED VARIABLES:

San vicente

Cabildo

Number ot,Calls
Family Inemae'Leyel
Subscriber Type

0.825

0.762
0.469
0.661

0.423

.

0:579

There is a strong correlation between the amount of calls
end the values paid also. Futthemore, in,both towns the 10% that makes the
most of the calls is. the same 'that produces the greater revenues. There is not.
a strong correlation with the family income, however that correlation exists
between revenues and subscriber type.
Table It presents the percentual distribution of calls and

"..

revenues., by subscriber 'type.
.

,

TABLE II

DISTR/BVTION OF CALLS AND REVENUES
CAB/LDO
Call Quantity_

Residential
Basic.
Bussines

Revenue

22%

19%-

'48%

41%
40%

10%

3B-22*

SAN VICENTE

N

638.

Call Quantity
29%
44%
27%

Revenue
29%

41%

40%'

\.

A

J

.4

The residential area even with the greatest number of U.-.
nes (47% in Cabildo and 57% in-San Vicente) produces the smallest proportion
of revenues. The revenue for each type of subscriber, supposing that.the bussi
nes area in.San Vicente had paid 100, is presented in Table III.
-

TABLE III
MONTHLY REVENUES BY TELEPI1ONE TYPE

(Bussines in San Vicente

100)

CABILDO

SAN VICENTE

(rev. /line)

(rev /line)

,

'Residential
Basic
Bussines

/

17
42
100

11

'27
79

From Table It and III we conclude two facts: first, the
bussines lines produces the greater portion of long distance revenues which in
dicates the greater willingness to pay for productive uses of telephone; and
second, the lines in San Vicente generate more revenues than the lines in-Cabildo according with the fact that the economic level of activities is higher
in San Vicente.

Conclusions

Although the res ults are statistically lalid only for the
localities included in the survey, there are conclusions that prove .the need
of Suplementary analysis for telecommunications projects appraisal.
From a
the observed distribution,
in the service assignment,
will produce more revenues
tion by type of telephone,

purely financial point of view acrd according with
it seems reasonable to establish a priority order
first satisfying this subscribers that potentially
and
Also it is possible to make the allocafirst attending the bussines sectqr.

4
Another important.fact, is the weak correlation between fa
slily income and quantity. of calls and revenues. It seems that the Ibvel of this,
two variables depend on the kind of activities associated to the telephone.
This fact is reflected. in the correlation with the telephone type.
Finally, it is neccesary to remark that macroeconomic anal]
sis doesilit include this aspects that are fart of, the framework for economic
planning and evaluation of telecommunication projects. It seems, at least now,
that isqpeccesary to explort the microeconomic analysis of casesthar allow
.
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to understand the variables affecting the consumers choice, his wiffingniss to'
pay and, of course, affecting the consumer surplus associated to telecommunica
tions investments.
.
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FOOTNOTES

(

1 )

( 2')

I would like to acknOwledge the cooperation of Commas* de Telefono*
C. T. C. ) in collecting data for the survey:
de Chile
A residential subscriber is,one who uses telephone exclusively for pur
posds directly.connectedvith the household, that ii,,with the place
he and his family live.

,

A bussines subscriber is one who uses the telephone mainly
as an instrument associated with an economic, social, OT cultural ins=
titutionalized activity conducted in the place where the telephone is
located. A special kind of bussines subscriber is the b'sic subscriber,
including lawyers, accountants, doctors and others professional wor7
kers.

.

i

1

It

'

In Chile currency is pesos.end in August 31 of 1978 theequivalence was
( 3 )
....1DS$ 1 0 $ 34;63.
V. -o
.
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cationally in terms of .investment;outputtemployment'
and sophistication:
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The e-n for such under;ideyelopMent- are
,

1

reasons

not far to seek: There is,firstlyt the resource:.

tgap. -Telecommunications ,whether intra.national or .' -

internationaltrequire heairy investments on infrastructural support. Whether it'concerns point-topoint land. lines, or.wave-based radio contest or
satellite communications, the need for resources Ts..
:far ;too great tier. a conventionally -under-deteloPed
- country 'to muster.. The versatility of . uses and
applications of telecommunication. technology*
notwithstvding,Whioli may eventually revolutionizethe entire-educational , agricultural ' Or industrial
.

.

,

A

,

gystems , the requirement. -dt finances ,manpoWer and
materials .even- in R.4year :can indeed be much !bore

"

..,,-than what a country maybe able to divert in'a %
- qUi.nquenhium.., With the pressure of populatiOnsand competing claimstresource mobilization is a
seriousliAttation erfbn. t developing.
countries.
.
,
-:
.,
*
.
.
There a the :the.. techpology 'gap: The low ,
. '.
level of technological dophitstication and
. `,.
' . 'Efoomktence 'generates problems lot innovative
adtiviti es. The -absence of ' technological' intro :- '
vat4.Onsto meet the growing reduirements is
- *compounded by the problems 61 technol'Ogipal
adaptation .0f 4ti:totted' tedhltolbgy. Mere adoption...
or imitation is not adaptation, and even in low .'"
techriblorty. areaseAlaring:gaps ekist in most of
4 ""
4tie developing countries. . Thus ,for example, in
'09.75 'there was only -hone telejAdne, per 1000 Orions
in Burma and even less thani that in some other
..'
.;cotigtries.",..Limitatfons.:of technology pro*eto 3:te;= "
almost insurmountable barriers In -bo,th diiPeesl..'
, 4cationAnd modernization Of_telecommunications
.
,ice
countries; . "- :.:.
Then there
se
A.
er is kite NI'ttalent
-he we; see
.the degre. e 'e2.cplas on' in-many cow-Arie :but with!
..;".. . most of, them sh
b$ persons -with the retuired'
educatfdn
eqttisite traAtriing,.. The few that
' :" riach, upto e .standard are often- lured by
cepec-ta a oad.-;, The advanced countries .oan _'''
.''.. '
0 eouslY pey much more arid thus :attract talent
.. ""
...- , fro the underde'velpped -eVonotaie,e,little r6ali- . .
sing thatin ,the;long. run, 1.t. is -to. the detrinient-1 '`
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was exported: Toda ,. not.only has Bonn continued to
maintain the lead; is major cPMPaniealike S iemens,
Forneck, Telefunke Al
, SemIkronsetc.,have grown
far
.
,.
bigger.
,

.
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On the other and are some of the Characteris-',
tically undeveloped countries of Asia such as Laos,
Malayasia, Burma,Thailand, Sri Lanka,Pakistan, Nepal
and India, where the industry is more of an apology
than
ine
In Laos, which is 80% agricultural
'oriented
ndent heikrily on foreign aid, "it
appears
at th
ountry does not have an electronic
Indust . "(2)
is the case with /Impel. 'In Sri

,

.

Lakika and B

N

it is Currently coined to the

'

oduct n of radios and ome of its components,w,th
al production of
an
,760 and 600,000 radio
sets respectively.(3) The electronics industry 14
Thailand is mostly consumer -based and assemblyoriented and American and Japanese products dominate
`the domestic. market.
In Ma.ayasia, it caters mainly
demands of consumer industries,producing
aios, TVs., telecommunication equipment and
mponents worth about 1 % of the GDP employingoily about
000 perso s.(4} The total production
value of
ectronics industry with 100 large
scale.and , 000 mall scale units was only US $362'
million
d of
inese was only US $1800 millions

in 997.5} In Indonesia, the situation is almost
C'ttois

e.
All these countriap, taken together, have
the capacity of producing.notImorethan one -tenth
of the produqtion of West Germany iloneolet alone
the giants in the field 1pe. USA and USSR.

This is not tOisayshowevet.,.that Asia does
not have telecommunicationally highly developed
countries. Take for example, Japan, which in a
short span of a quarter of a century, rose to
h a high level that in 1974 it was producing
go s worth US $16,000 millions. By Its low-value,
lo -technology and high-volume production and an
a
ssive marketing strategy, it created and
d many new markets.(6)) The most remarkable
cap
development has taken place in the two cityco tries of Singapore and-Hongkong, the.former
p oducidg goods Uorth US $2300 millions and the
llions in 1977
1 tter only radios worth 1 ik$31
eating the electronics mirdcle of .Japan,
(7)
though on\a,smaller scale. But albeit these
three exceptions,by and large,the developing
countries of Asi4remain tied to conventional
'
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technology and practically undeveloped telecommunii.
cationally in terms of.investment;output,employment'
.and sophistication;

GAPS'AND LIMITATIONS
,
%...,
i.
.'
,
-ell
,The'reasons for such underdevelopment' are.
not far to seek: There isofirstly, the resource,.

.
. .

elecommunications,whether intranational or,

'gap,

international,require heaVy investments on infraA
structural support. Whether it-concerns point.to.
paint land, lines, or.wave-based radio contact or
satellite communications, the need for resources Pa.
far;too great for a conyentionally.under-deteloped .,--country.'to muster,. The versatility of uses and
-

'
.

,.

,

applications of telecommunication technology
notwithednding,Whidh may eventually revolutionize'
the entirevducationalvagricultural'or industrial

'

.

systems, the requirement.tif finances,manpower and
,

-,'

materials.eveningyear:can indeed be much More

.

-,-than what a country maybe able to divert in-a'
-quinquenhium,. With the pressure ot populatiCnsand competing claims,resource mobilizatiOn is a
serious- limitation ofr-allIdeveloping,
.

countries.

.

.

.

.

-There is then the,techpo3ogylap, The low
,.
level of technological sophidtication and
.
..00mpttence'generates problemsfor innovative
--iadtPwities,
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Then there is-thetalent-gap,:bher4 we:see
the degrae explOs on in many ccuntries.but with'
mo-ft of. them sh
Of persons -with, the' retjuirededucat*dh
ecittisite traAning,, The eW that
roach upto
e'standard ar
are Often-lured by.,
-- rospets a oad.t The advanced countries.can
s'
0
buslir pair-much more arid thus Attract' talent
fro the underdiveloped 'eVonamied,littie reali
:
sing that'in ,the .long run, it is -to.-the d.etrinient--

....'

.

-

4

,!

4975 there was only ,one telephone, per 1000 persons
in _Burma andeven less thancthat in some other
:cougtries,':Limitations:Of technology proVe.tobe:°'
01Most insurmountable barilerErinboth diiieesitj:cetion-and modernization of_telecommUnications
' ;
*:
.,3m developing countries:

,

,I

.-,-

,

ofiteChnological-infig.

,

vatiOns.to meet the growincre4uirements is
compounded by the probleis of technological'a
adoptstrohof *Ported teChnolOgy. Meri adoption,.
or imitattOn is not adaptation, rid even in low-technOlogy:areasetlaring:gaps-ekist In most of
,the developing coOntries. .Thus,for example, ,in
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of both. The limitation that lick of talent impcisei on
the dynamics of development can 1e really disturbing for
the entire economy.
r

And finally, there is the direction gap. Development can, in the circumstance of'under-development,have
mainly two desirable objectives_--maximization of
returns or distribution of gains. It is unfortunate
theldeveloping-countriesg.there is, often a
hat
o
a

chotomy between. the two affd 'thus a need for priority
one over the other arises.'. Telecommunicationsowith

eavy deployment of malleable resources, presents especially dif icult choice for investment, for this
seems to sery neither of the objectives. There is
t coMfitition betWeen claims of divereiQv a cons
fication and sophistication. This indeed is the 'dilemma,
which becomes a serious limitation to the development
.of telecommunications.

e limitations so imposed by the scarf
With
of malleable esources, the non-availability of
requisite lev
and variety of technology, the dearth'
'of suitable to
ical-personnel and the lack of
proper directio and perspective, telecommunications
have presently a limited role to play in the development of underdeveloped economies of Asia. This does
.not,however, obviate the'need for indigenization or
urgency for en expanded role.
.Options before Develooing,Countriess,
The developing countries have Mainly, three
sets of options before -them. Firstly they have the
.choice between continued dependence off foreign std
and investment and selfrreliance and indigenization.

In the former, not only there may not be a
development of indigenous industry but there may
also be a systematic overpowering of the internal
market by foreign products, to the detriment, of, the.
national economy and its growth in general, as in
Thailand. In the latter, the country may propose
,to pass through the conventional Stages of growth
envisaged by Rostov, or jump the queue, and turn
the corner in a short span, as in Taiwan and Korea.
Secondly,they may aim. at the diversification
of technology big at higher levels of sophistication,
in either of which cases investments of money and

materials maybe substantial.

.41
I-

qv

In the former, the process mayaim at the application of low-level low cost technoloof to hitherto
unconventional fields such as agii-eledtronics, mining.
and education, as is being undertaken iii India. In
the latterpapIrt from increased sophistication in
existing fields, such new fields as space communications through vitellites may also get some priority,
as in Indonesia and India.
And finally; they may lay stress on maximizetion of 'returns on investment or didribution of gains
of telecommunication development; In the former, the
deployment of resources may take place mainly in some
selected areas like consumer telecommunication:1,as in
Burma and Sri Lentil or on production of quick-yield
projectspleaving the core area and'the infrastructure:
to fend' for itself,as in India.. In the latter,
programmes of rural and interior linkages anlitas
projectslike rural literacypas in Inddhesia, may
share the investment cake.
Options before Developed Countries:
The options before the.develoied countries
like U.S.A. West Germany and U.S.S.R., are also
primarily three. Firstly, they may decide to leaye
the developing countries to themselves,with no
support or services to develop the areas: This will
not only be a violation of the U.N. Charter, but .will
also be detrimental to world peace since it will
accentuate the differences between the haves and havenots.
In a field like telecommunications, which offers
tremendous potential for world prosjertty, the
policy of seclusion will be calamitious. An underdeveloped' economy is as-much a drain on the developed
part of tle.world as on
own economy. This option
therefore' offers no choice.
,

.

Secondly,they may decide tosuppArt development programmes of telecommunications 5n developing
countries in'such:a manner that theyarouie the demand but flake -dare to feed it, from their owi\

L

industries;disallowini the growth of indigenous
industry, This has the advantage of building an infrastructure and creating a market and iirthese respects
is conducive to some degree to development. But it is
still not the answer to the call for global progresi.
And thirdly, they may. act as catalysts to
development by providing aid,advice and assistance in
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such a,degree that while encouraging'domestic,effort,
they neither thrush indigenization nor provide
In the longer run,
crutches' for future. lggelopment.
and in the larger inteest of the world community,
this precisely is the role expected of developed
countries. The fear of competition and eventual
ouster is misplaced, for astrong Japanese and
Taiwanese telecommunication industry even now poses
little challenge to the developed countries.

But
developed countries have their own
limitations.
heir priority for self-Interest can
not be overlooked merely becaUse they are reluctant
to support development programmes in developing
countries on a scale that the-latter desire. Their
desire for gratitude in return, if not return on
investment, can be'julitifiably appreciated. Their
concern for national policies, emerging suddenly
detrimental to their interests, annot be ignored.
Their scarcity of resources, in pite of the afflunsequential
ence that they exhibit and the
constraints of participation, cannot be.washed away
by derision or contempt. They indeed have their
own problems.

International Responsibility:

4;

It is in this light that international action,
rather than bilateral or multilateral effort,becomes
.necessary. Telecommunication is a field where international responsibility is much more,, for while
helping conserve depleting energy resources and
fastlitate savings on labour, time and transportfit
cserverily transform the human life.
Interfiational action in telecommunication
would thus seem to be inevitable. The areas that
would require such action would.include technological extension, financial support,global planning
and international monitoring.
-

The extension lef technology,through vertical
and horizontal transftrs, is necessary, since
creative development of indigenous technology is
generally lacking in the developing countries,
Recent trends in international technology transfer
indicate development and centralization of international information bpreaus, increase in size of
R&D organization, and merger and increase in size
of 'think tanks, engaging in research and analysis
of market and social trends." (8) Satellite
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collaborations, unified 'computer systems, international
telephone grids, are some of'the areas that have gained
attention. But this seems to'be little to what needsN.
to be done. Cooperation in 'seismic fof'ecasts, floods
warnings, tidal and'weather reports, sophisticated hard
and Soft ware manufacturetetc., are some of the areas
that would need wide-sc4le technologicartransfers.
Perhaps more organizations lite International Telecommunication Union and Asia Electronics Union need to
be promoted.

For this purpose, internatjopal fuOing of
projects and schemes would13eccom6 Inevitable. There
are in existence such intepn416n41 aid bodies as
World Bank (IDA), Asian Dmitlopment BankI(ADB) and
Islamic Development Bank ( B), bUt.theii primary'
attention seems to be concentratedon gineral agroindustzigal development, AnsIhternational Telecommunication-Fla.:ding Authority,with say five.thousand
million dollars initial capital;, would not be,a losing
proposition even for developed. countries. Ire terms of
creation of demand and markets, 'it
I Whelp bah the
donor and the beneficiary country;
gional.Telecommunication Aid Banks, something, on the- atteree'
Association of South East 'AsiaA7Mtiont (
AN),would
also bg an idea worth serious Op/oration.,

Technologicalitransfors and.fuding woui3O
obviously requireAfternationsi'planning, which c
include a world -master ,plkn.,or telecomMunication

development and small national plane ofeparticipation'.
as well as dev opment. This-. would req4ire an understanding on the aWof they developing nations that
they cannot con use {sovereignty with arlRitiarineis
and still expect foreign aid. The policies ._of manysuch nations need a second look. The developed
nations have also to shAdytheAtew that money and
technology transfers are teneficial ally with hidden
strings.
It is only in the atmosphere- of mutual
understanding and trust that international p nAIng

can take place
°

And finally, there must be some organization,
within the U.N4Charter, to monitor the telecommunications plan and to Ovetail the national pland into
the international network,. Telecommunications being,
mostly for peowful purposes, the experiences of
disarmament moriltoring albeit, this should not pose
serious problems.
-

t".
6
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TelecommuhiCatiOn can" have tremendous socioeconomic impact in developing countries, A plan of
global, participation in telecommunication develop' sent in India, for ,example,'may include partioipation in mass contact and mass warning systems.
both having immense socio-economic iradificationC
The emphasis in the former could bd. on low-cost
lox-level technology, entailing a much greater use
of wireless and satellite communications, rather
than the existing dependence'on land-basedtpointto-point telephone and telegraph systems, while
production and,use of wireless sets could be made
'free, cheap and portable TV receiver seti could
Virtually revolutiOnize adult literacy, family
planning, health and'hYgiene agricultural
extension, epidemics and criile'oontrol programmes.
Thin in telephones, mass production;of equipment
with an automatic national telephone grid may not
only facilitite business and economy, but may also
transforiNtAtmural scene.

,

14i

In the latter, timely And accurate warning
system for flood, earth - quaked and even weather,

itIcluding cyClonic and tidal warnings areeer,from
adequate, In .this respect, a* beginning has been
made, through INTELSAT, INSAT & ICKSAT (and
through indigenous Arythhatta & now Bhaskar) but,
.there remains a tremendous gap between the need
and the taci14.ties. Satellite Communication
offers wideq,.quicker and more accurate mode of /
-communicatioin,(9)'but requires a much higher level
of technology and enormous. inveements, And t is
because of this.that'assistance from dbvelop
countries and international organizations ma Tt
become necessary,
t

.

The discharge of the'international respon-

sibility of developeComintriwand internatibnal
organizations is the need of the hour. The issues
are Clear; either we have,a world order of tele.41ommunications;planned for.peacetul progress or
we continue to divide the world into the haves &
haft-nots, endangering world peace and prosperity.
The choicela'also'clear, It is indeed the manner
and the modilities.or establishing such a world
order in a short span of tile that this Conference'
.needs to discuss and deliberate.
This will also.

'
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be a fitting tribute to International
nternational cooperation and
endeavour towards making the world a better place to
live .1n.
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Abstract
,\.

This paper argues that the meeting of developing nations' communications
re4lirements generally has been consistent with the tenets of the New
Economic Order. Specifically, the paper explores how the Pacific experience
reflects this fact, and consequently represents a desirable example for other
LDC's to follow in the course of their own development.1
1/

I.

.

INTRODUCTION -

The purpose of this paper is to explore how, in the Pacific region,
the meeting of developing nation's communications requirements through the
mode of satellite communications has ty0cilly been consistent with,the,
tenets of the New Economic OrderOE03.2/ This concept is the new phikoso-'
phical underpinning of North/Si:TO relations; it calls for, among other
things; industrialized and develbping countries jointly contributing to the
idtprovement of Third World countries' technological and scientific infra-'
structure, as well as the furtherance of their'industrialization anddevelopwent. The NEO cotteept.in its establishment of a new working framework for
international relations has emphasized that i symbiotic relationship is shared
byNthe developed and developing world.
In other words, the Third World repre'sents a vast market which the developed world could exploit, while these 'very
goodsyhich could be imported by the developing world represent the keys to
development the Third World so greatly needs.

.11

Unfortunately, though not surprisingly, this concept of'reciprocata.
need and interdependence has-tended to generate adversarial relationships on
various topics, rather than cooperative ones. the international telecommunications sector is not an exception to this dysfunctional phenomenon, though truly
it has not been an area of as intense debate as other areas, Such as trade.
Nevertheless, the recognition that the world
increasingly more integrated,
necessitating intraregional andsinternationallooperation, has characterized
the Pacific telecommunications development. While more could have been
achieved, as is always the case in development, in 'the Pacific region's
telecommunications sector, nonetheless those accomplishments which do exist
have been generally consistent with NEO concepts. It is useful ..to exmmine the

Pacific experience, since,from an overall perspectmitrepresene 04esirable
example for other developing naiplons tofollowbin.the course of th7ir own development, forthe telecommunications sector as well as others.

.
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II.

CHANGING-RELATIONSHIPS:

A MACRO PERSPECTIVE

`Prior to the advent of the NEO concept, the developed world typically
participated in international fora, telecommunications and otherwise,
with a conservdtive attitude as regards their financial assistance of the
develOping nations' needs. The developed world seemingly viewed its position
as one based upon benevolence, with no real impetus existing to provide
economic and technical aid except for a moral one.
Significant need was
4
invariably seen by the industrialized communtty asteing synonomous wit4Nthe
develogineworld; yet, this need Yes not mutual since the developed world'i
need of the developing world was viewed essentially as being marginal. 4'
However, this is not to argue that no economic or technical aid'had been
forthcoming from the developed woad for the benefit of,the developing nations.
In the telecommunications sector, for instance, the developed world, through
the ITUt-annually averaged in the mid-1960's $71million in equipment,assistance,.
which yas additional to fellowship/technical asfistance programs. The World
Bank (and the IDA), the largest international lending agency, dispensed $139'.
million during a similaeperiod on telecommunicatioq-related Projects in
the developing world.
Regardless,Of the size of these amounts, it is obvioul;
that relative to the challenge which existed, the monies were inadequate.
Of course, telecommunications-oriented'projects had to compete with all other
sectoral priorities resulting in the total amount of aid which the developed
world was prepared to Offerhe developing world; nevertheless,,even based on
this macro view, aid foriall Pectors was inadequate relative to the need.
Benevolence and goodwill--while Laudable -- provided by a marginal stimulus for
the developed world as regards the dispersion of aid.
On the othet hand,
the developing world, prior to the emergence of the NEO philosophy, was in no
real, political position to force an iacrease in the level of ,aid which the
developed world was prepared to4offer.
The Third World had no sanctions or
power and, for the most part, was-fragmented.

The'evolutian anacceptance, albeit somewhat limited, of theliB0 concept his not reversed the net balance of the relationship betweed.the developed
and developing worlds, but it has shifted power such that the dev9nping.,
country position has strengthened in relative terms. The idea that devdleping countries represent an engine of growth for the industrialized countries, particularly by being a source
critically needed raw materials, has
provided the developing world with'caome political power.- It is growihg more
apparent to the industrialized world that reasons other than goodwill exist,
for aiding the developing world. The motivation from 69 developed world's
perspective engendered by the NEO's mutual deed concept clearly'exceedsthat
motivation which existed prior to the NEO's development.

The level of developing country politidalpowejn thi; emerging NEO
framework varies by region and manifests itself differently in bilateral and
multilateral relationships. Importantly, this power will be enhanced by the
developing world community learning how to effectively preserk, in various
interAtional fora as well as upon a bilateral basis, their aid requirements
Nbich flow from their development priorities. Needless to say, this entire
scenario presupposes cooperative, orchestrated effort amongst the LUCIA
With any noteworthy shift in power in the international system,
,themselves.

.
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new relationships and behavior patterns are spurned. Cutrently being in a
a
transitional period, however, adversarial relationships (within the de,.eloping world and between it and the industrialized world) have arisen
as a conseguence,of nations and nation blocks adjusting to the shift in
power. Hopefully, these relationships, will be replaced by cooperative
ones. This is particularly apropos, since from a theoretical standpoint
the NW is cooperative, not adversarial.
We turn now to the Pacific area as an example of how the NEO mentality of mutual need and booperltion has been an instrumental element in
achieving telecommunications develOpment.
III.

THE PACIFIC EXPERIENCE

Telegommunications development in the Pacific region has, within
the framework of the NEO, profited because nation-state relationships on
three levels have tended not to be adveriarial, but rather cooperative:

DEFINIT/ON

LEVEL

Multilateral relations
typically international
organizations interfacing
with LDC's

International

Bilateral

Individual developed nations
interfacing with an LDC(s)

Regional

Intraregional interaction
amongst LDC's

First/to be discussed is cooperation on an international level
between'the'Pleyeloped and developing world as regardi the telecommunications secto4. Through the ITU; with funds partially being dispersep
through the OHM', the Pacific region has received funding arid fe1306wship/
technical' assistance, for both large scale and small scale tep.ecommunications projects: In the' early 1970's (the latst foT which reliable
statistics are available), IndOnesia and Malaysia represented the largest
aid recipients in the Pacific Basin, with Japan and Australia being the
regions! largest donors, both bilaterally and multilaterally. The principal emphasis of the ITUin this regard was tile development of tele,communications training centers in Bander(Indonesia), Kuala jiempur
(lialaltsii) and Manila (The Philippines). Notably with respect to satellite
communications, the Japanese have funded, through the ITU, feasibility
studies on a bilateral basis in Malaysia, and fellowships for Indonesia,
Malaysia and the Philippines. Other Pacific Basin nations which have received ITU assistance are: Fiji, Paupa and New Guinea and Western 'Samoa.
Such assistance has 6ten supplemented by the more broadly directed efforts- financial and otherwise--of the iTU's paren organization/ the United Nations,
concerning areas such as educational televisio
compute sand computer cm-municaeions for the purposes of technology trans er an
ransborderdata flow.

.:
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A second example of international cooperative effort in the
telecommunications sector is the INTELSAT organization, with 102 member
nations,3/ which has endeavored to respond to the needs of the developing
world in a variety of ways: notably, through declining space segment charges,
A.- by providing technical/operational 6enefiti and establishing.transponder
lease policies for domestic communications. Recently, the question of
INTELSAT's responsibility for its developing country members was raised
and subsequently resolved through the establishment of the INTELSAT Assistance
and Development Program (IADP). The IADP is charged with the responsibility
of providing technical assistance for satellite telecommunications infrastructure development to requesting member nations for both short -term proj'ects
(on a free-of-charge basis), as.well as long-term projects (i.e., those
Although only a few
exceeding two months on a cost-reimbursable basis).
countries have availed themselves of the IADP's benefits because of its recent
theme program promises to be a valuable development tool for member
startup,
nations as they begin to incorporate the Program's offerings in their domestic
`development planning.
ELSAT's excellent coverage of the Pacific and the
involvement of the Paci
member nations in INTELSAT recommend their use of
the 'ADP. As an histor
aside, it should be noted that the ,dialogue betweendeveloped and developin country members lasted over a ma-year period, yielding
the compromise of the 'ADP:, The discussions leading to this resolution
typically recognized how the needs of both the developing and developed country
members and the INTELSAT organization itself could be mutually satisfied.
Shifting the focus from these multilateral relations, we turn now
to the second level on which the Pacific Basin nations eve benefited within
ThetTEACESAT 'system;
the NEO on a cooperative basis, namely'bilateially.
in which it was demonstrated that satellite systems can operate costeffectively in environments of relatively low levels of technological sophistication, stands out as a prime example. PEACESAT provided the world with the
first satellite library network, the first satellite education network and
the first regional satellite network. It established communications units
between Australia, New Zealand, Papua, Samoa and the United States. The program
was funded by Pacific Basin nations using a United States ATS-1 satellite for
voice and data teleconferencing services.
The costof the program from 1971
to 1976 was less than $500,000. As was argued by ane observer of the PEACESAT
Project: "It is in the self.-interest of both industrial and non-industrial
,
nations to open up two-way communications tailored to the requirements of
world development programs. The PEACESAT Project offers an
bdsed
on cooperation and mutual respect.4/
exists,
The United States is apparently aware that a jus
gAien the success,of the PEACESAT and SITE projects, to fund a c
nications
satilkite program for the developing nations.. Ambassador John Rh ehart of
the Int ernational Communications Agency proposed last year a $25. million
program by which Third World goVernmktnts could beam literary, health and
similar. assistance prograMs to remote areas. TheprOgram would be funded by
the Agency for International Development using INTELSAT facilities or those
of other appropriate satellite systems.
Cognizant of the desire of the
developing nation to exercise control over the communications process,
Rhinehart had further priaposed that the programming will be managed by the
recipient countries.
He remarked, "At its conclusion, all aspects of manageinent and control will be'turned over to the recipient nation's."
'

-4r
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The last level tOf relationships from which the Pacific region has
benefited is that of intraregional cooperation in telecommunications. While
in h narrow sense the NEO refers to relations between developed and developing nations, as a concept it implies a relatively unified position amongst
the iftemhersoof each group.
Truly, the Main premise of the NEO cannot be
logically and forceably argued nor be realistically accepted without general
unity on each side. In this, the Pacific region excels with the example of
the Palapa system and the expanding ASEAN Organization. As the NEO concept
has evol4d, so has the ASEAN Organization's participation in Palapa.
Currently, high quality voice and television transmissions'are being made
the nations of Indonesia, the Philippines,
laysia, Thailand and
,Singapore. The system provides only domestic
ecommunications services so
as to avoid violations offmember state agree ents with INTELSAT to use the
INTELSAT system for interffational traffic. Amongst the developing world, the
Palapa system represents the only true curt ntly operational measu1
of success for regional telecommunications.
within

IV.

COMMENT

4

4,1

The transition period in which .the international community finds itself today renders the tenets of the NEO more frequently goals than operative
principles. Progress is slow and perhaps non - existent in certain geographic
In internationalforat it is not surprising that the deareas and sectors.
veloped world community construes the developing world's needs primarily in
financial terms as costs. Equally not surprising, the develoOng world frequently is of the opinion that by virtue of an unequal distribution of wealth,
the industrialized world is obligated to help the developing world. While
their views may be somewhat stereotypical and not characteristic of all
developed/developing world relations, nonetheless, they do frequently and accurately4represent the current predispositions. Obviously, these perceptions
are counterproductive, to which the development experience prier t'o the NEO
testifies; for mutual gain, it is incumbent upon policy planners, while aware
of these predispositions, to emphasize how relgtions, and hence negotiations,
should seek to reflect the tenets of the NEO. To ignore the printiple of
mutual needs acid consequent gain is merely.to exacerbate international tension, thwart development objectives and incur nega4ve financial ramiftcations
for all parties.
.

itdhas been argued herein that*Pacific telecommunications development
has typified VE0 tenets:: yet, the level and quality of the development effort
can always be/enhanced. Obviously., as noted earliei., the concept of development is virtually unending; in tbeipeirarchy of needs, there'always remain
Nevertheless, a stronger motivational element exists with the
higher ones.
NEO concept than without it.
This will give impetus for growth similar to
whatsthe Pacific region ha4experienced in the past in telecommunications.
4
'
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FOOTNOTES

1.

The views expressed herein are solely those of the author a
way reflect thoselof the Corporation.

in no

The wide diversity ,of less developed countries (LDC) telecomiOnications
needs'recommendsotheemployment of various types of telecoiunications
systems: microwave networks,, cable networks, and satellites.
Attention
will herein barfocused upon satellite aommuriicatfOnf in that their planning, construction and4peration necessitate the greatest level of inter-.
national negotiation of these three system types, and hence, Will be
most illustrative of the thesis that Pacific telecommunications develop.ment has been in keeping with the spirit of the NEO. 'Beyond this,'4 is
useful to emphasize satellite systems within the context of development
«- due to their unique, time-efficient and - generally costeffective
contribUtions,and the value of these contributions to a nation's develop,
ment.

2.

3.

4.

Furthermore, earth stations operating in the Pacific region (using dila
Pacific Ocean Region satellite) are located in New Zealand, Australia,
New Caledonia, Fiji Islands, "Nauru, Hawaii, Guam, American Samoa, The
Philippines, Hong Kong, Malaysia, Inecinesia, Japan, China, Tonga, New
Hebrides, French Polynesia and the Solomon Islands.

"PEACEtAT", WORLD HEALTH:January, 1979, by John Nystrom_
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'Interconne tins the AUTOVON Telecomthuid.cation Netwoyk with. commercial
stored program telecpmmunicat/oft.switches' hasbeen ..problem fox some time
becatise AUTOVON hai deny features not used in commercial switches, including
precedence and prdemptionlk, thus, any interface between the two systeisvust
provide the followitgi
(1).:ti11 diversion to an operator with. queue precedence

indication; (2) AUTOVON preemption detection; and (Sroperator.premption of
taptgoing precedence'calloL In addition, he interface unit must be (4) highbr
reliable; (5) transparent to che end users; (6) cost effective; and (7) capable
of supporting fUtpregroi46. Pinally,,the interface'unit must not (8) degrade
system performance.,

Inmost telephonyoyetems, high reliability is accomplished'through the'
;use of redundancy of ecitical'units. But because of the high cost, whichconflicts with the low-Cost requirement, redundancy is'not used in the interface
.upit described herein. To solve this problem, we use,a distributed,microprocessor system in or interface unit that_ features functional decomposition
and partitioning to specific ioiocessors;a ,preemptiontdiversion 'scheme independent
of processors; and a comprehensive data base recovery scheme. These features
ensure maximum reliability, low cost, and minimum data swapping among processori.
Significantly. the communication protocols used between processors ensure a
minimum message processing overhead. The combination of these several. features,
therefore, represents our solution to system-critical problems.
Problem Definition
.

.

The
and data base recovery mechanism is the
p
ary probl
his'paper. However, this mechanism depends on'.
discussed in tins'
the solution to other system problems. To proVide.a background to the mechanism
problem and its solution; we offeea brief. explanation of the several related
.'.
.
,problems and their solutiOns..

The hardware &figuration selected to accomplish th e-basic system functions
111.

'is shown in Figure 1» All trunk interfaces to the PABX and the AUTOVON switch
are controlled by the Trunk Interface Controller (TIC), which ilso performs preemption /diversion in coordination with the'Attendant Interface Controller (AIC).
Because reliability is an important criteripn, we..were forced to design the TIC
to include a degraded form of preemption/diversion. Both functions, which are
heavily data base oriented, can be performed by the TIC if the AIC is downcir

if the Aft-TIC communication link is dam.
,

In a distributeseIi.
The AiC also maintains human (man - machine) interfaces.
system, such as this one, non -Read- Only-1emory (RCN stored data base must be.
downloaded to the TICs.dipata base item's are entered into the At and4then
serial channel. the. operator may also make data base'
relayed tothe TICs via
In addition,.the AIC,decides which
changes via the input device to the AIC.
and
further
controls
the diversion process. Such
trunk is-to be preemped,
decisions are based on a centralized data base scheme involving preemption
diverSion queues, status of all system trunk Osage; statistics, and the like.
This centralizeddatA base consists of the following: (1)
inputs received
during initialization; .(2) status updates received from the TICs during normal
system activities; and ()) operator inputs.
.

-

-
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Since the ;System must bil7lighly reliable, our deiign ensures that the
.interface"unit will continue to function despite most system problems. Of the
several prOblems we faced, the most complicated was building the data base that
could maintain its credibility under the following-conditions: (1) in system
initialization; (2) in the AIC if the TIC is down; (3) in the TIC if the AIC is
down; and (4) in the system if both an AIC and a.TIC ihe down. The solutions
to-these problems are discussed in the remainder of this paper.

Approach

,

0

Syffem initialization for our system is the'saMe as in any distributed
-system','; that is, al/ distributed units.Aust Obeinitialized as operational/
non-operational by the master unit,-and synchronized with the rest of the system.
Our distributed system is unique in that the AIC controlslthe man-machine
interface. All non-ROM data 'ise items (classmarks) must beread in through
All micro-.
this interface and transmitted to the appropriate microprocessors.
ptocessors, when started or-restarted, must be vectored to zero. This zero
location forces a jump to the initialization routines.

)

. The AlitialIzation sequence is controlled by the AIC, which queries all
microprocessors (TICs) via the serial channel. The AIC logs units as nonoperational (down) When they do not respond to the startup message within a
If the units respond to the message within a specified:
specified able period.
time period, then the AIC logs'them in as in the startup mode. During system
initialization, only startup or non-operational (down). status can be logged for
the units. Operational status will be received under another set of conditions,
which are, described later in the paper.

-

.

Once the AIC receives status from all units, it stores this informition in
its data base and logsit on the output device. A request is then shade ,on the
Data items (classmarks)
output devite for a database that is read into the AIC.
ere Olen stored in its central data base. Unique data base items are transmitted
to each TIC and muitbe ackriowledged via the communication protocol. ',Nonresponsive TICs will have'their trunks logged in as out-of-service, by the AIC to
protect them from preemprion'Orocessing. R ponsive TICS are logged as
operational, thereby indicating that the s stem is now on line as logged on the
output deyice.' TICs'begin scanning trunk and reporting status to the AIC after
they receive/a start command from the AIC' "Figure 2a shows the entire sequence-

of eve*.
The TIC - initialization. sequence is slightly;different'fiom that_of the AIC's.
,The TIC ;Fectolip to.zero.for dtailuor restart, initializes.its tables and
variables, ant sets'a time7out diiiing which a startup message is expected from
When the TTC receivestbe'startup message, the timer is deleted and
'the-4%1C.
the TIC returAs its status which, in this instance, is startup. Where
re received at the TI04.-they are stored 'in tables, all trunks are
classmac
'are
marked-"insane" and the TI&awaits the start command from the AIC. The AIC'.
and TIC are'matked as dOeratiOnal and the TIC begins §einning the trunks only
.after receipt of the start command. 'Als,the TIC scanetheigrunks, it stores'
This - sequence permits deletion
trunk state data and, transmits thei to the/AIC.
of trunks from the out-of-derviCe state (i.e., the initial state) foi logging
into the appropriate'state% Figure 2b illuStrates the sequence.
/

.
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INITIALIZATION OF SYSTEM
AIC STARTUP

TIC

AIC
AIC VECTORS TO ZERO

c

* INITIALIZE RAM TABLES
TRANSMIA.STNCRIP MESSAGE
STARTUP MESSAGE p

Sir TIMER FOR TIC RESPONSE
4 STARTUP RESPONSE
DELETE RESPONSE TIMER

TRANSMIT TRUNK CLASSMARKS
BUNK CLASSMARKS

SET TIC'S TRUNKS TO NON-PREEMPTIBLE
TRANSMI+ START COMMAND
TART COI

MARK TIC OPERATIONAL

FIGURE 2(a)
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4
TIC STARTUP 0

AIC

TIC
0

I

TIC VISORS TO ZERO

INITIALIZE RAN TABLES
1

SET TIMER FOR AIC STARTUP MESSAGE ARRIVAL
STARTUP MESSAGE

DELETE STARTUP TIMER
'TRANSMIT STARTUP RESPONSE
IJARTUP RESPONSE

TRUNK CUISNARKS
STORE TRUNK CLASSMARKS IN TRUNK STATUS BLOCKS

NARK ACL TRUNKS itaANg.
START COMMANO,

e

MARK AIC AND TIC OPERATIONAL.
BiGIYSCANNING TRUNKS

;
FIGURE 2(b)
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The second problem we addressed is the condition whereby the AIC is
operational and the TIC is coming back on line. A TIC is deemed by the AIC as
non - operational and out-of-service when it does not respond to three consecutive
messages. When the TIC is stgating up, it hag no knowledge Of'what system'units
are operational or non=operational.
It must wait for the AICsatatZup message,
and Wit is not received within a specifiedsperiod of time, the TIC transmits,
its own message to the.W. The AIC responds with an operational status message
'followed by a trunk classmark transmission. From this point on, the system.
initialization
are the same as those previously discussed and shown in
.\ Figures 3a and 3b.
In this circumstance,, data bases beggeen and among distributed microprocessors
are rebuilt in real time. This is important because, the trunks must be protected
from use when they are unavailable. Moreover, the real-time database rebuilding
maintains the true state Of the trunk throughout the initialization sequence.
In addition, the need for ap operator to'reioad the data base each time a unit
or communications link goes down is elimiehted.
-

$

0

The third problem we addressed is the condition when the TIC is operational
and the AIC is coming up. In orderto maintain system reliability, theTIC
must assume responsibility (preemption /diversion) of-the AIC for its own trunks
when the ATCgoes down. To do so, itimarks the AIC as non-operational when the ..
AIC is unrespOne.i.ve acknowledge/non-acknowledge) to three consecutive messages
on the communications link.

When restarting, the AIC is the same as the TIC; that is, tt hasno knowledge
of whichunits are operational or non-operational. To acquire this information,
the AICsipds a startup message to the TIC which respopds with an operational
status. N this point, the AIC can begin' .rebuilding its data base with dita
received from each TIC. The procedure is initiated by a'start command from the
The TIC also transmits its trunk classmarks and Status. these data are
AIC.
required by the AIC for it to rebuild its trunk status tables and preemption/
A second AIC start command signals to the TIC that the AIC
'divers'ion queues.
Performing premrrim/diversion for that aTIC's
is now operational and ready
trunks (see Figures 4a and 4b) Thy AIC follows 014 procedure until'all system.
asetotally rebuilt. Once again, the need for
TICs are addressed and its dat
an operator to reload the data base id eliminated.
vpi
The foprth problem we addressed is when the AIC and one or more TICs are
starting up and, consequently, there is no way to retilild the data bese-for these
A data base load
trunks because curre4.datfi are not vailable in either unit.
is required for ,his condition, and th-iopeiatot.is alerted by a data base load
request via ttia,oput unit".
.

*

Tq maintain system integrity and reliability, we have tried to devise a
It self-healing" system. There is no functional losein the 'system 'unless both"
the AIC and TIC units are down simultaneously. Ot-course,,if the TIC is down,
the trunkwassigned to-it are alio dowp, there is no solution 'toy the problem.
-Our.hardwate dOkign supports the total system design because^only one unit:
.resides in A single.fird; e.g., if the file is powered down, then only one unit
..
'is affected.
.
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TIC STARTUP

AIC OPERATIONAL
t

AIC

TIC

VECTORS TO ZERO

.
'

ithIALIZE RAM TABLES
SET TIMER FOR AIC STARTUP MESSAGE

TIMER ELAPSED
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IT STARTUP MESSAGE

STARTUP MESSAGE

P.

*90

SET TIMER FOR AIC STARTUP RESPONSE
OPERATIONAL RESPONSE

'

I

DELETE STARTUP RESPONSE TIMER

TRUNK; CLASSMAtha
.

-

3

STORE TRUNK CLASSMARKS IN TRUNK STATUS BLOCKS

.

MARK ALL TRUNKS INSANE
0

START COMMANi*

MARK AIC.AND TIC OPERATIONAL
!

f)EGIN SCANNING TRUNKS

;

FIGURE 3(4
r
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.4
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TRUNK CLASSMARKS
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TRANSMIT
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4
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START COMMAND
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FIGURE 3(b)
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!taut Base Characteristics
In this section, we discuss database techniques used in microprocessors.,
The data'
se had to be designed very carefully to satisfy the reliability, cost.
and growtfi requirements.
..

1
..

."

.

J

,,

'Linked lists composed of nodes from a "free core" pool have bgenusid to
conserve memory, locations and produce common code usable by all microprocessors
i.the system. The system is designed for distributed. mitroprocesiprs with
.
limited memory. One of the.best.examples of this conservation of space is the
.- 4
preemption lists in the AIC which are set up to account for every
combination of classmark and trunk state and, in addition, to eIiminatevthe
,
chance 'that a trunk identification number could appear in more than one list at
any one Time. Each trunk is assigned a node at initialization whSAh is moved
list to list.

from

$

,
.

_`

t

.

(

" AAllowable linked lists-for the trunk states Ari this system are 41e, non-'
prde6pti.le, and preqmptible. An example of the sublists by clAsmark under the
te sblists are
preemptible trunk state is shown in Fig e 5; all other trunk
of similar format.

P

0

.

.

.

..
.

A trunk status block in the TIC *mil designed t o holdthe pertinent Information oa trunk: (1) classmark; (2) state of trunk; (3) precedence of call
ontrUnk; (4) time -of -day when leads changed; (5 digits. The trunk statils".
block maintained it the AIC is a subset of the status b144 maintained by the'
TIC; this subset is the data that is rebuilt during restartYrecovery procAaures.
Any changes entered by,the operAorelre stored in these tables and can be ..
"
.relayed to a TIE or AIC in a rests ;t condition.

..

Summary

The set qtrestartrecovery problems we chose to discuss in this paper are

.4
.

4
.

"encountered when designing any distrib ted processor system.
Our solution's to
these problems, based on distribdted elfi a bases 04,th a centralized replicated
data base, have met our requirements o reliability' low cost, and giowth.
4papability. By designing the 'software in both levels of miproprqceasors to be
self-initiating, we have eliminated the constant need for human intervention
:
for initialization and restart.
.
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Centralized Automatic Reporting On Trunks (CAROT) system has
been developing over a period of almost ten years. During this
time, the minicomputer-based CAROT Controller, his also been
evolving, 'both in hardware and 'software architecture, and in
with the rationale behind such
funct4on. This paper. deals
evolutiqp. The CAROT story is not unique-, but is typical of many
in use in
of the minicomputer- based.Operations Support Systems
the Bell System today.
The.

,

......

Introduction'

As the size and: complexity ofthe. telephone net fork grows, the
need increases to provide mesqp.for Tonitoring the performance of
ale network. CAROT, Centralized Automatic. Reporting On Trunks,
telephOne companies.in testing
0 is a system designeWto'aid the
the over
million trunks w ichmake up the,telephone'network
Originally
roughout the colintty.
connecting central offices
introduced in 19 ,
the CART Cont;oller provided a much needed
.means for central zing trUhk jestihg over a wide area.

.

1

/

Since that tiMe,, CAROT has been evolving.to meet user needs.
This uolution has proceeded in a logical progression by first
providffg basic testing capabilities, then adding increased
'testing flexibilities, and
..edding..muchr
finally
increased,
administrative capabilities. Alternatively, the .growth, can be
viewed as a progression from providing a basic ridid autdmatic
increase
testing cep Ability, adding manual user capabilities to
its flexibility, and
then providing the user with means for
adding "customized" capabilities. .Presently CAROT iq evolving
into a component of a 9etwork of modules which function in a
synergistic manner to provide powerful maintenance tools folkthe

:

4

Bell Systemill

TheCAROT 1 System
--- -------------..

fr

.
I

.

The original CAROT concept was to replaCe test frames, located
office, with 'a minicomputer based
and operated in each centre
.CAR01 Controller at a :central location and °trunk access 'and
measurement equipment- celled Remote Office Test Lines.(ROTL) at
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central office locagons (1,2,3). This concept has operational
advantages, since the ruponsibility for rou ine ,testiqg isplaced
has economic
,in
it
one organization. III addition,
'advantages, since the ROTLs are simper and le s apensive than
test
frames,
and since the AROT Controller's data base is
simpleri to update than test frame-control media..

.

i

.

.

The configuration of the CAROTAysetm is .shown irc figure 1,. The
CARCT Controller,dieli
up the ROIL In the originating office( of
the
trunk; controls the. test call setup to the .terminating 1wst.line,
and controls the '111easurement,
Originally ,the accessInd
/
.
measurement equipment consisted of=

-

if

1

.r

.

si...

.

c

'

(1,)
A 1111. to terminate the call. Oom 6ROT, access the ,trunktto.
be tested,-and coordinate operations in the Central Office,

/

41W

(2) A Responder to perform the transmission measurements, and
.

.

.

105-type test line to terminate incoming test calls t o t he
Responder and provide
OTL access to the Responder ,whep
testing originating,
unks:,
(3) A

-

,

.

.

1

.

a

,

.

.

V

.

,

Later desi9ns,
as
known
mini-AOTts, have "integrated these
functions In-a single unit for, Step-By-Step and No.t 3 'ESS
for
A mini-4Responder integrates. .the
offices.
functions
.4.
.
A.
.terminating service only.
J 0.
.

.

I

.I:

.

,

The software' system of the CAROT 1 Controller'refiected its test.
frame heritage. At night, during routine testing, .it woUrd
sequentially read through 14 'test files ind simultaneously '-.
control testing over '14 test porti -- imitating 14 test frames.
With a common controller. -The tett files resembled-test frame-P.,
in structure' and content., PO . the
control, tapes
morning an

analysis program would run which.would print out two transmission 4-°.1
'reports, a transmission improvement report and an immediaimmediate
action report.
The printouts were punched on paper tape fo.r
sending to the control offices on off-line teletypewriters. Date'.
base admiWtration was improved over test frame.fby.promiding a-*,
master file for each office on a cassette 'tape. 'Otilityvpirogfams ---.--s
were run during the day to urldate the masterNies, nd 1-R the
(.
testing from the ieeseettese :. ,.
late afternoon to select trunks for
,
0
/
And write, the sequential test files on the disq.t
l'

%

-.

.

,

.

A

..
,

.

This 'overall i softwace system was 'very rigidly designed- for
routine trunk'
ng: The data
were specially formatted!. ,
'and
structured' for testing: These were, accessible only , to *

files

test

software designed for some anticipated purpose. The software',allowed !'only 'limited operatoi control; often allowingAust . "YES"
or
"NO" rOsponses' to a heirarchy of questions, although the
manuaL nature ofsome,functions
such as test scheduling allowed _ ,'
,
,

....

,
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some added .control. The only utilities
listing or copyiqg of .specific files.

.

available
.

47
allowed ,tha
4
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CAROT 2 ancithe Remote User

(

x.

A

1

1

---------

V
)

.

o

(

..

The original intent of the CAROT 2 sYstem-was- to go beyond
rout ne testing to demand testing" --persons in the central
offi e would be able, -via communication with the conVoller% to
taus a test of 1000Hz.losf, C-messagke noise,
or
e.g1n-slope,
nois -with-tone to be made Oving the ''R4TLI and,
soonders., and
obtfin the results
immediately after . the test was completed
(4,5). Two types of remote users were,provided ors those u4AA9
a Teletype Tor CRT in the Centre l` Office as shown in Figure 11 and
the
No:
4 .ESS
those
using
51A 'Trunk Tes! Position,
administratively supported by the Circuit Maintenanc System IB;
another Operations Support System (6k.

.

.

..

..-

/

To accomodate 44ase remote users,- the 'configuration shown in
Figure
2
WAS developed.
The Remote User
Multiplex is a.
device
'capable
microprocessor based
of communicating with up to
16 terminali usin
nix of 103or 202 type'modems operating et
et. Each of Its 16 ports 11 capable of
10,- 30 or 120 character
automatic answer, 'outward diaang,with callorogress,monitoring,
data set type identification and autobauding.
Consequently a
broad range of existing central office terminals can be used as
remote User test positions.
t

.

.

..

I

The remgte.users-Supported by CMS 18 are connected by.up to three
dedicateci, 1200 baud links to that system.

.

.

The software structure for'CAROT 2 was radically different from
CARIII-1. The master data base moved f=rom cassette
to a
tapes
adt1
Demihd TestOg data 4case.on disc. ''The data base,
Routine
consisting- of a set /of
became relatively complex,
system
heirarchical files, accessible by hashicdde tables it multiple
-levels, and hav %ng numerous linked list's between related entries
in.separatp files. Thig.complexity,resulted from a requirement
to
access at random a new set of trunk, test parameter, trunk
group, ROTL ancrfar end test line descriptor records every couple
of seconds' to support testingn t4 portf.

-

1

4.'

The operating system design was complex as well.
In order to
support the up to 16 rethote users who .could be logged on the
system, a software virtual memory system was written to operate
This CAROT Operating
under the vendor's Real 1;ime Executive.
manages the remote user jobs, manages- main memory
System
associated with each. ,fob,
s
in 2I2-word application program
segments for execution as re uired by each jbh, manages ,utility

disc file space, and communic tes with the data base system. The j
CAROT Operating System operates in a data processor separate from

1C-14
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the, test processor, eafterly the :CAROT "40 processor. The -test
processor operates as a communications processor, AT, particular,
satisfying the 2Ons polling requirement for the' est ports.

It : can

be seen from the "fordoorng .that the ofigi al CAROT, 2
while offering more capabilltr, was figidl ,designed to
'conforA to its prinned trunk testing mission. Fur her evidence
is 'found in the remote user language,
4testino and records
display commai1I language which is largely devoid of general
.
purpose constructs.

system,

Utility Modules Provided to Enhance. Administrative Flexibility

.001...M.WO M.* WO

*.MOD M.

Soon after COOT Centers began to test sizable numbers of trunks,
it became clear that companies wished to eliminate many of the
clerical functions of the CAROT Centertand wished to have more'
most CAROT
flexible control_ over the systeM. As an example,
Centers manually produced some. sort .0f..-fapagement
reports'
indicating the. number of trunks 1 each office, the number of
tests madw,- the percents
of ttu ks out of 14mjts and so forth.
information
Most of the
rom a report printed by' thee
omes
controller,
but each co pang
9 ouped and summerized.the basic
data to fit their management structure. As a second example,
companias would occasionally chahne. he name of a central office. -'
It -Os very tedious to delete an
then add back' into the data
base all truriks terminating or o gineting in that office.
It became clear that the differing requirements of- multiple
simple options to
centers could not be,adequatelY, served

centrally

develoAd.programs. Instead it,

found .necessary to

modWar

utility software through which the user could
"program"
the
CAROT" Controller.' Stith capabiLity can cause'
disasters -- programs gone:wild can "crash" the machine, user
programs can interact withetan and programs in mysterious ways,
making ,help provided by the
ufacturer difficult, data can be
ltered, etc. Ou solution was to provide a set..of
ihadvertently
four programs A No. SELECT, EDIT, and RPG which were carefully designed to preven
users from destroying database elements and
interfering with system operattop.
ASIN is a program "'filch reads through ,,the data base and'
constructs aesequential file of reco ds, which, when submitted to
UPDATE would result in the 'recreation of an equivalent data base.
It can be viewed as the inverse process of UPDATE for the Paddm
transaction.
In.addition,
the file created by '*SIN includes.the
date, ,time't
test call dispositiono.and test resuItg" of tMe last
measurements on each trunk.

SELECT allows the selection of data .from various files in the
data base. It has accessto management summary statistical files

ve.
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d other semipermanent files as well as tae reference data base.

EDIT is a high level text editor which operates on the contents
of files created by SELECT. It' is particularly useful for making
,global -date base changes, such as replacing one central office
name by another,.
*

RI:9-B a 'Subset. of the well-known Report Program Generator
..00mmonly.found, in data processing centers. It can be .used to
prodgpe the customized repo its "needed*by each center.
It
can
also be'used to do types ordata screening and editing which are
too.complet for SILECT and EDIT.
P
-AdministratiV;.Aids and Added-FAxibility In the Testing System
...................i.
.....

Other 'administrative capabilities,
by
°with the
real-time
testing
'accommodated by changes
there.: The
most
this, sort is circuit order testing.

.:;

necessity

interacted
so. were
feature of

system, and
extensive

-a

The original method of updating, the CAROT data, base 'was to
layout records and traffic
%collect paper copies of the circuit
trunk orders, and to file them until acircuit order completion
Depending on the intormation'flow set up
notice was received.
,for a'particuar. CAROT Center., this migh be a fairly timely, but
undependable, telephonto. .cell from the central office or itmight
be
a ..fairly dependable, but untimely, document from some
In either.case the
central/zed circuit order control bureau.
data base suffered because it was not up-to date, or because the
- data
input was not oonsistent_with the physical trunk.
The
personnel required to file records,
rspeive phone' calls, and
rectify erroneous data added to the ovePhead ofikthe CAROT Canter.
*
A Circuit .Order Test tnd.Completion.(COTC4 feature was added to
the _testing, system. Using this feature, the '.circuit order
.

-

.

records' can be enured Into a COTC data base as soon as- complete
is received.- 'Men the, central office completes the
informa-tfon
or disconnect ofi, the circuit,
the
addition, rearrangement
tech4cian can ,sign on as a remote Amer and ask CAROT for a test
by circuit order' number using either the command TEST or COMP.
In the first case CAROT does'a test and returns the result
ith
a pass /fail
indicationk_ In the second, the tet is madi and. he
restIts jUdged, and, if' the tests passed, the circult.order
marked complete in the CAROT CDTC date base.
That evening,.
during UPDATE, the completed Items are. removed from the,COTC data
base,
the necessary changes are made to tile rougne-and demand
test date base,
and' a- tape Containing the completed items and.
their
st results is written for eventualdownstream processing.
Isplays, and
A
va riaety of administrative reports, data
ba
p4Ss/f 11 use; overrides are proV1 Od to con ete the)feature.
.

4
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The advantages of using this feature include)*

-

(1) A CAR* demand test it easier to do than a series of manui4
w,,

4r

.

loss,Inoile, and gain slope measurements. -I
circuit order tests are done using the same testi
(2) the final
equipment which will measure transmission quality thereafter.
(3) Responders and ROMs are properly built-out in class- 5
offices !while test positions are not.'
(4). Accuracy of the data entered. into the routine and demand
testing data base is assured..
(5) The time between' completion and update is minimized resulting
in a more accurate CAROT data bash.
46) Entry of data into the COTC data base can be dohe ahead of.
time and it is automatically transtered to the routine an
demand' test data base,. reducing peek work loads'ini.the CAROT
Center. ..;
4
,

,
-

.

,

.

.

ft*:

4 /

With the availability( of the system featureedescribed so /lei-, a
user can request any. test or tests available in the measuring
equipment to be--made on any trunk or circuit order in the data
. base using'the demand test function.
But what about spedial
,commends and( sequences which might-b*.desired when the, trunk was
:To:it
in the 'data base or when trouble-shooting either the trunk,
.'PesPonder,, ROTL,
or cohtroller4 Users wanted more mmanual".
aapabilityi and the Interrogator function was provided to fillthis need: Basic commands such as on-hook and' off-hoot may be
issued
by ,a user. Audible responses%:resulting from these.,
e
may ',1 be monitored
either by a speaker, in the case.of_a
console user, or by a hardware,and software tone
ctor for
remote users'.. This feature
is somewhat, mote,
effrcAnt 'to usee,
than hardware interrogators'..sincethe data entered dt each
remembered and the step may be repeated easily. Consequentlyta
is.
many CAROT Centers are using the interrogator feature to ,perform. '
centralized
connection appraisal tests. %
,.
.
..

.

,

-'

6

s

v

a

.
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Centralizing th, CAROT 'Controller 'solves 'some problems -and'creates ethers..4Reports, such as the -rtsults of routine testing
needed.lare personnel. are available to take corrective
are
'actiontutuallgr at.a ce,ntral office,- or a .SwitchOg. _Control
CAROT 1 produced' these 'results on punched tide. which: was
then ,transmitted via teletypmwri rs' to tigte'.offices.
This
procedire was clumsy #and time-consu ng rein*Iderin0 the fact that.
'.,4
controller might provid 1 outputs, for r)ver ahundred
9,
liffites. With the introduction of the remote use Aportss-CAROT.2
"users.could call intoethe control isr with hardcoprterminaks''and.,
request theAr results. Still, users wanted their'resul.ts.waiting
righ0 place- whim theY-arrived'i at. work; in the
. i"fer, them.at the
automatic results dispersal feature
(
mdrning. Hence
e
added. The telephone numbers- of'the -user,,s4erminal, = tog
'Center.

a single

ePe

wilth yertlnecit

140fOrmation

regarding the

type of 'tertlinal.,

.
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stored in the controller's database. The Remote User Multiplex
was designed with this feature in mind, so the ability to place
calls was already available. As analysis of routine testing is
completed, calls are automatically initiated to the control
offices and results dispersed. Up to 16 calls can be processed
concurrently.

Benefits of Modular Design
Transmission Anaylysfs Reports
The ability of ASIN to generate a tape containing the contents of
the data base as well as the last test result has been used to
study alternative methods of organizing transmission reports.
The current philosophy of each day reporting the trunks with test
results exceeding some maintenance limit has numerous defectss
Reports are sent to the office regardless of whether the
overall performance is statistically good or bad.
(2) Since they indicate "optional" work, some offices pay little
attention to them.
(3), Some offices work all such reports driving performance above
(I)

optimum.
reports
The

are
not correlated to the transmission
-measurement index plan.
were tested routinely, a few percent
(5) If more parameters
would
result in a
failures for
each parameter
long
transmission improvement report.
(4)

In
order to study the viability of alternative reporting methods
a PL/I program was written to analyze an ASIN tape and produce
the following reports:
I

Rank order of trunk groups in office by their impact on the
---transmtssion -measurement index.

(1)

(2) Rank order of trunk groups in office by a weighted sum of the
mean ,and standard deviations of their impairments.
(3)
Rank order of facility groups in an office by a weighted sum
of
the mean and standard deviations of the impairments of the
trunks carried thereon.
Rank order of facilities throughout the CAROT Controller's
`14)
area by the same statistics.
(5)
Rank order of trunk groups in an office by test call setup
failures.
These reports have been created for a number of CAROT Centers and
tried by central office and Switching Control Center managers.
There is general agreement that transmission improvement can be
performed more efficiently with these reports which give a whole
office perspective, provide a rank ordered list of groups needing
work, and which relate directly to the index plan. At present a
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new transmission measurements plan is in formulation which will
include this concept of off-line analysis of CAROT results as a
standard method, and reports similar to those mentioned will be
irovided as quality control reports for company management.

Benefits of Modular Design Gain Slope and Noise-with-Tone Testing

00...0#4...0.OM

Gain
slope
and noise-with-tone measurements are currently
available only as demand tests:
Prior to these tests being
included in the normal routine testing software of CAROT, the
CAROT centers can make these measurements routinely using the
capabilities provided by SELECT,. demand testing,, and RPG.
In order to start the process, the Operator logs on as a remote
user and does-a trunk group display for each office to obtain a
printout of the trunk group names and the number of trunks
pergroup. SELECT is used to obtain a listing of all originating
and terminating offices not havirig a 52 or 56-type Responder.
This later listing is used to screen the trunk group listiAg and
trunk groups which
not - testable
for
gain slope and
are
noise-with-tone are crossed'off.

Tests are scheduled manually by determining the number of
testable trunks in each offfce and dividing by the number, of
testing nights that quarter.
Each evening trunk groups are
chosen and submitted as a remote user batch demand test. The
tests are made prior to the start of normal routine testing and
In the morning,
stay in the remote user's batch results file.
the batch results are written to a file accessible to RPG. A
RPG program is run to analyze the results,and trunks
special
failing the immediate action limit are printed out.

ibouo--thiy-fotegoing may appear" crude by otestint-cARareoutuFf&
testing, standards, it is almost as efficient as CAROT 1 routine
testing and is certainly superior to prior test frame methods.
notably,
it
represents a significiant new .capability
More
constructed out of general purpose modules.

Future Directions

"S4

The lessons
learned
thus
far
are being applied to the
restructuring of the real-time system. While appliction of the
concepts of structured design should result in the usual benefits
of software reliability, maintainability, and extensibility, they
can also permit breaking the real-time system down into a series
of well defined modules,, interconnected by a defined flow of
data.
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A module will be capable of operating on generalized service
requests coming from a variety of sources. For example, a module
capable of executing a test need not differentiate between
routine or demand type tests, other than to direct the result
back to the source. Similarly, the results of requests will be
More generalized and be left in internal formats with final
formatting for presentation to'the user left to other software.
This type of structure will allow the background modules to
interact with the real time system by writing data files which
will be read by real time modules, and by reading the logged
outputs of the real time modules. Thus, as an example, a user
might write an RPG program to read the routine test results,
analyze them for specific types o1 failures, cc4pare the failures
with a historical file, and write a file of trunks to be retested
on the next routine test run. An additional flexibility allowed
by this -.restructuring will be ease of interfacing to the
Operations System Network, a data switching network connecting
the entire set of Operations Support Systems as envisioned by the
Total Network Operations Plan (7). The inputs and output- of the
modules can he directed to the data switching network through
suitable data communications protocols. Thus, the capabilities
of the
real timedsystem can be made widely available to other
operations systems and their user communities. In fact, test
requests by other computers are expected to eventually dominate
over requests by remote users.

This opening up of test capabilities will, however, require
careful specifications of features to set priorities, identify
the .loads
imposed by directly connected and data network
connected users, and control processing bottlenecks. The'use of
systems
resources such as test ports, remote user multiplex
ports, disc storage and access and processor time must be
recorded so that users can be ^charged" for their consumption of
tyftbli-rtitOUrtei;-This Id-Of
importance Where more
than one administrative entity share the use of a controller.

Summary
...E.01Mowl

Minicomputer systems such as CAROT tend to grow in predictable
ways. Basic functions performed automatically are augmented to
accomplish specialized functions via manual means. In addition,
administrative features are added to allow customizing the system
to the particular installation. Finally as automation continues
to 'grow in the Bell System, the entirs,CAROT system and other
similar minicomputer systems are becomfilg s.bsystems for large
complexes of minicomputer maintenance systems.
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GTD-5 EAX BASE UNIT gARDWARE DESCRIPTION
Ronald C. Garavelia
GTE Automatic Electric incorporated
Northlake, Illinois

Abstract

A new family of digital switches for Class 5 or combined Class 4/5
applications is under development by GTE Automatic Electric. The first formal disclosure of this new product line was made at the International Switching Symposium held in Paris, France during May, 1979.
The paper presented in
Paris concentrated on a system level overview of the GTD-5 EAX. Extensive
commonality of both hardware and software is provided between the Base Unit
and the Remote Unit members of the GTD-5 EAX family.
In order to limit the
size of this paper, the focus herein will be solely on the GTD-5 EAX Base
Unit hardware.
1.0 INTRODUCTION
4

The GTD-5 EAX digital family is a complete family of modular systems
that can be utilized in a myriad of ways to suit present and future requirements. The marriage of a line of digital switching equipment with digital
transmission makes maximum integration of outside plant,and switching equipment possible.
The use of stored program and multiprocessing allows the GTD-5 EAX to
meet the ever-growing demands for services and features. With this approach,
the system is highly dependable, easily maintained and operationally efficient. The installation and testing efforts are greatly reduced by the extensive use of frame and module connectorization.
Connectorization allows
Growth of the system
factory testing of major sub-systems prior to shipment.
is simplified because of the modular organization of the system.
The GTD-5 EAX digital family uses LSI components, structured software,
micro-computer multiprocessing techniques, and a PCM digital network. The
PCM digital network of the GTD-5 LAX provides for the conversion of analog
signals to digital signals and switching via the PCM digital network of digital signals between subscribers and DS-1 compatible facilities to other central offices and/or subtending remote units.
Members of the GTD-5 EAX digital family employ distributed processing
capabilities to provide a more cost-effective product while providing greatly increased total processing power. The distributed processing configuration contributes to greater system modularity; controls are discrete and
generally serve smaller segments of the total program than are found in a
central processing configuration. These configurations provide increased design flexibility, making it easy to enhance during the evolution of the product line.
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The GTD-5 EAX digital family includes Base Units (BU's), Remote Switching Units (RSU's), and two remote pair-gain units - a Remote Line Unit (RLU)
and a Multiplexer Unit (11XU).
The BU serves as the host for the RSU's,
RLU's, and
The RZU may also serve as the host for RLU's and MXU's.
A network diagram displaying all members of the GTD-5 EAX family is shown in
Figure 1.
2.0 SYSTEM ORGANIZATION
The GTD -5 EAX is functionally divided into three major equipment groups;
peripheral, network, and central control. The peripheral equipment provides
an interface between the lines and trunks and the switching network of the
system using three types of Facility Interface Units (MI's) - one for analog
lines, one for analog trunks, and one for digital trunks. These three FIU's
are used in common wit:. all GTD-5 EAX family members. The major network
equipment in the Base Units (BU's) consists of a Time Switch and Peripheral
Control Unit (TCU), Space Switch Unit (SSU), and a Network Clock Unit (NCU),
providing a modular three-stage Time-Space-Time (T-S-T) network, as shown
in Figura 2.

The control architecture of the GTD-5 EAX is a modular multiprocessor
arrangement based on a 16-BIT microprocessor.
The utilization of multiprocessing of these microprocessors establishes the real-time capacity of the
GTD-5 EAX. The work load is distributed across the processors to improve the
real-Lime efficiency and introduce flexibility for future features and capabilities. From a functional standpoint, the work load is divided between a
central processor unit and a peripheral or remote processor unit. The central processor unit performs all the logical decision-making functions for
processing telephone calls. The peripheral processors are tasked with functions that require a large amount of real-time related to interfacing with
the telephony environment. This arrangement not only enhances real-time,
but also shelters the central processor from the environment. Tito is accomplished by having the peripheral processors handle all such interface requirements. Communications between these two units are handled in a message format
that is rigorous in nature and thus uncomplicated in the end result.
The centralized processors are the Administrative Processor Complex (APC)
The APC is provided in one work
and the Telephony Processor Complex (TPC).
unit, whereas multiple TPC's can ba engineered. The APC can readily handle
all maintenance and diagnostics required for the maximum size GTD-5 EAX office.
The teleph9ny functions associated with a given call normally will be
handled by more than one TPC. Through the use of common memory, a given TPC
will handle the next function, etc. This arrangement offers two advantages:
traff-`c problems caused by imbalance are avoided, and reliability is enhanced.
There are a number of man/machine interfaces available with the GTD-5
The basic interface is via a TTY terminal for input/output messages.
The GTD-5 EAX can also be equipped with a Digital Support Processor (DSP),
which is a processor that will assist in formatting input/output data and
EAX.
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collating output messages. In addition, the DSP can serve as an interface to
the Network Support System (NSS) which will offer extensive network capabilities for the centralization of administration and maintenance.

3.0 HARDWARE DESCRIPTION
The GTD-5 EAX system has the following major equipment groups: peripheral,
network, and central control. Peripheral equipment provides an interface between the outside plant facilities and the switching network. Network equipment provides the switching stages necessary to interconnect peripheral equipment as required to switch the calls. Central control equipment provides the
processing resources required for call processing, administration, and maintenance.
The Base Unit (BU) organization, by major equipment groups, is
shown in Figure 2.

A detailed understanding of the GTD-5 EAX system requires an understanding of the various equipment frames used to implement the switching system
and their inter-relationship. The paragraphs that follow offer detailed descriptions of the various frames that make up the peripheral, network, and
common control equipment.
PERIPHERAL EQUIPMENT
The peripheral equipment in GTD-5 LAX consists entirely of Facility Interface Units (FIU's). The FIU's provide the proper interface between outside plant facilities and the switching network of the system. Three kinds
of FIU's have been designed for the initial releases of the system. The
Analog Line 'Mit Flame (ALUF) consists of a single FIU to interface up to 768
subscriber lines to tte switch.
The Analog Trunk Unit Frame (ATUF) consists
of two FIU's to interface up to 384 analog trunks tG the switch. Required
analog service circuits are mounted in the ATUF. The Digital Trunk Unit Frame
(DTUF) serves up to 3072 digital trunks. Duplicated control units are provided for each FIU.
ANALOG LINE UNIT FRAME (ALUF)

A fully-wired Analog tine Unit Frame has eight Analog Line Units (ALU's).
Each ALU consists of 12 line cards and a dc-to-dc converter. One line card
contains either eight standard line circuits (single party or multiparty) or
four special line circuits (prepay coin, semipostpay, ground start).
The
ALUF is provided with duplicated Analog Control Units (ACU's) for access to
the network.

Analog-to-digital conversion (or vice versa) is perfo.med in the line
circuit by a codec. Codecs are provided on a per-line basis. The necessary
two-wire to four-wire conversion takes place in the line circuit.
ANALOG TRUNK UNIT FRAME (ATUF)

An Analog Trunk Unit Frame can interface up to 384 analog trunks to the
o
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switching network. One ATUF accommodates a maximum of four Analog Trunk
Units (ATU's) and two duplicated Analog Control Units ( ACU's).
The ATU contains a maximum of 24 trunk cards.

Conversim of the analog signal into digital fors, (and vice versa) is
performed by a codec in the trunk circuit.
The required two-wire to fourwire conversion for two-wire trunks is also provided by the trunk circuit.
DIGITAL TRUNK UNIT FRAME (DTUF)

A Digital Trunk Unit Frame can interface 3072 digital trunks to the
switching network. Each DS-1 span interface contains a synchronization output port which can be connected to the network clock unit for external clock
synchronization.
In addition, each DS-1 span interface contains a CCIS data
link interface port which can be connected to the CCIS data link module to
derive the 4Khz (FS bit) data channel.
Each FIU consists of
A fully -wired DTUF has 16 digital trunk FIUts.
eight Digital Trunk Units (DTU's) and two Digital Control Units (Dar's).
NETWORK EQUIPMENT
The Base Unit network equipment in a GTD-5 EAX forms a time-space-time
(TST) switch. The major units that make up the BU network are the Time Control Units (ICU's), the Space Switch Units (SSU's), and the Network Clock
Unit (NCU).

A
The NCU is the basic clock and synchronizing unit for the system.
duplicated NCU is contained along with a duplicated Message Dist.tibntor Circuit (MDC) on the Combined Message Distributor Circuit and Network Clock Unit
Frame (CMCF).
TIA'SWITCH AND PERIPHERAL CONTROL UNIT FRAME (TCUF)
A Time Switch and Peripheral Control Unit Frame (TCUF) contains a pair
The TCU
of duplicated Time Switch and Peripheral Control Units (rCUls).
interfaces the FIUti-with the space switch; a FIU is cabled to mach TCU. Each
TCU consists of two duplicated time-switching stages (originating and terminating), duplicated digital pads, duplicated digital tone sources, and two
One TCU serves up to four Fill's.
duplicated 16 bit peripheral processors.

TheAriginating Time Switch (OTS) in a Time Control Unit (TCU) multiplexes the channel buses from the FIU's into the network. The seletted channel is stored in memory. Operation of tht Terminating Time Switch (TTS) is
Digital pads, which
similar to that of the Originating Time Switch (OTS).
are implemented by Read-Only-Memory (ROM), provide a fixed loss of 0 dB,
3 dB, 5 dB, or 6 dB for the TTS output.
Digital tone sources provide three kinds of tones: MF, DTMF, and proThe tones are 4ritten into the
gress tones (busy, dial, ringback, etc.).
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unused memory of the ITS and OTS, and thus avoid the need to assign network
terminations. The tones are read out under the control of a Peripheral Processcr (PP).
The PP's consist of duplicated 16-bit microprocessors, which operate in
an active/hot-standby mode. Each copy actually consists of two microprocessors for fault resolution.
The PP communicates with the central control processors via the MDC, over
two data links between the PP and the MDC.
Each PP has access to either data
link.

SPACE SWITCH UNIT FRAM (SSUF)
A Space Switch Unit Frame (SSUF) contains two Space Switch Units (SSU's)
and provides a 32 x 32 space switch matrix.
The SSUF can be arranged for a
16 x 16 switch matrix for small offices.
For large offices, the SSU can be
expanded to a switch matrix of 64 x 64 through the addition of three more
SSUF's.
The space switch is controlled via the Space Interface Controller
(SIC).

COMBINED ME:SAGE DISTRIBUTOR CIRCUIT AND NETWORK CLOCK UNIT FRAME (CMCF)
A Combined Message Distributor Circuit and Network Clock Unit Frame
(CMCF) is equipped with a duplicated Message Distributor Circuit (MDC) module
The MDC is a part of the
and a duplicated Network Clock Unit (NCU? Module,
Central Control and will be discussed later.
Both copies of the NCU are synchronous to avodid any frame slip during
switch-over from one co the other. The NCU can be synchronized from an external source of 1.544 MHz or 2.048 MHz (BSRF).

CENTRAL CONTROL EQUIPMENT

The central control is designed to be engineered and expanded with the
For this reason, a variety of frame types are used It the central
office.
The discussion of these frames will be restricted to the basic
control.
Additional frame types will be utilized to provide capabiliframe types.
ties beyond the basic offering.
The basic frames required to implement the cefizral control inUnde the
Basic Central Control Frame (BCCF), Combined Memory and Interface Frame (CMIF),
Tape Unit
Administrative Control and Input/Output Frame (ACIF), and Magnet
Frame (MTUF).
The Basic Central Control Frame (BCCF) contains two types of processors'
to control the system: the Administrative Processor Complex (APC) and the
Telephony Processor Complex (TPC). The two types of memory required - Common
Protected Memory (GPM) and Common Urprotected Memory (CUM) - are located in
This frame also provides the CPI which is the Common Protected
the CM1F.
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Memory Interface (CPI).

The CMCF was discussed previously with the Network Equipment because it
contains the Network Clock Unit (NCU).
This frame is shared with the central;
control since it also contains the Message Distributor Circuit (MDC).
The
MDC interfaces all central control processor complexes with the peripheral
processors in the Tars and with all other peripheral controllers in the system.

The ACIF is equipped with an Administrative Control and Display (:.CD)
module, an Administrative Control Panel (ACP), an Input/Output Modul: ;701M)4
and a Space Interface Controller (SIC) to access the space switch memo!,::. in
the network. The IOM provides for interconnection to terminal-speed tort devices.

Each MTUF provides up to two magnetic tape units.
can be provided.

A maximum of 8 MTUF's

BASIC CENTRAL CONTROL FRAME (BCCF)

The Basic Central Control Frame (BCCF) mounts two kinds of duplicated
processor modules: an Administrative Processor Complex (APC) and a Telephony
Processor Complex (TPC).
Two copies, of the APC operate in an active/standby mode. The APC handles
the administration and maintenance functions of the GTD-5 EAX. The APC interfaces with the I/O modules and Administrative Control and Display Complex
The APC has access to both copies of the Common Unprotected Memory
(ACDC).
(CUM) and Common Protected Memory (CPM) via the Common Protected Memory Interface (CPI). It also interfaces with the Space Interface Controller (SIC),
Network Clock Unit (NCU), and Message Distributor Circuit (10C).

Each copy of the APC consists of a pair of 16-bit microprocessors synEach APC copy is provided with its
chronized at their input/output ports.
own dedicated internal memory (protected and unprotected), expandable to
1024K words in 64K word increments.

A single TPC will serve a small BU, additional TPC's are required in a
WheOnore than a
large BU configuration to handle call processing traffic.
single TPC is required, another frame called the Telephony Proc;4stor Complex
The TPC infirfaces the
Frame (TPCF) is used to provide the added TPC's.
same modules as the APC except for the Input/Output (I /O) modules, the Administrative Control and Display (ACD) module and the Network Clock Unit (NCU)
module.
The two copies of the TPC operate in an active/standby mode. Each copy
consists of a pair of 16-bit microprocessors synchronized at their input/output ports. A dedicated memory (protected and unprotected) is provided for
each TPC and is accessible from both copies of the TPC processor.
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COMBINED MEMORY AND INTERFACE FRAME (CMIF)

A Combined Memory and Interface Frame (CMIF) (fully-wired) contains a
Common Unprotected Memory (CUM) module, a Common Protected Memory laterface
(CPI) module, and f
'mnon Protected Memory (CPM) modules. Each of tnese
modules is duplica
hin this frame.
One Common Unprots. .ed Memory (CUM) module provides an 18-bit 512K-word
memory. The CUM contains device busy/idle data, traffic recording registers,
time of day data, network map, call registers, etc. Normally a single CUM
module will handle the requirements of a GTD-5 EAX office, however additional modules can be provided and are housed in a Mixed Common Memory Frame
(MCMF).

One Common Protected Memory (CPM) module provides an 18-bit 1024K-word
memory. The CPM contains translation data, line classmark data, calling party directory number, netwcrk management data, trunk group classmark, etc. The
CPM, with a basic size of one million words, is expandable to eight million
words in 64K word increments by adding CPM's. When additional CPM's are required in a GTD-5 EAX office, either a Common Protected Memory Frame (CPMF)
or a Mixed Common Memory Frame (MCMF) can be added.
COMBINED MESSAGE DISTRIBUTOR CIRCUIT AND NETWORK CLOCK UNIT FRAME (CMCF)
The CMCF was previously presented with the network equipment as part of
The Message Distributor
the description of the Network Clock Unit module.
Circuit (MDC) is a part of the Central Control. The MDC Module interfaces
Peripheral Processors (PP's) and Processor Ccntrollers (PC's) with the APC
and TPC. Two copies of the MDC module operate in the active/standby mode.
The MDC module can terminate the one APC and multiple TPC's, as well as sixteen (16) PP's/PC's.
When the number of PP's and PC's exceeds sixteen (16),
another module called the Message Distributor Expanded (MDE) is added. The
MDE module is mounted on a Message Distributor Expanded Frame (MDEF).
ADMINISTRATIVE CONTROL AND IN/OUTPUT FRAME (ACIF)
The Administrative Control and Input/Output (ACIF) is equipped with an
Administrative Control and Display (ACD) module, Administrative Control Panel
(ACP), an Input/Output Module (IOM), and a duplicated Space Interface Controller (SIC).
Two I/O terminals are available in the ACD for two Administrative Control
and Display Terminals (ACT's). The ACT will be a CRT-keyboard device capable
of sending and receiving a full ASCII character set to the APC through a
oe remotely located, in which
The ACT c:
standard EIA RS-232C interface
case a modem may be required.
.ztus indicators, the APC configuration
The ACP contains system alarms,
display, emergency recovery displays,
Id miscellaneous controls. The IOM
interfaces the Administrative Processor Complex (APC) with the local and re-
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mote TTY's,. Magnetic Tape Units (MTU's) and Facility Test Unit (FTU) complex.
The SIC module, located on the ACIF, interfaces the central control processors (AFC's and TPC's) with the space switch. The SIC controls and directs
the data between the centraliprocessors and the space switch memories.
MAGNETIC TAPE UNIT FRAME (MTUF)

The Magnetic Tape Unit Frame'(MTUF) (fully-wired) contains two MTU's and
two magnetic tape transports. The MTU serves as an interface between the
Input/Output Module (IOM) and the magnetic tape transports.
4.0 SUMMARY

A new family of digital switches is in development at GTE Automatic ElecThe new family introduced advanced concepts of Base Units and Remote
Units to offer unrivaled networking flexibility, distributed control arrangements to minimize start-up costs and to provide large system expansion, concurrent administrative and maintenance support systems to minimize annual
charge costs, and the latest cf both hardware and software technologies to
ensure long term economics and flexibility. The GTD -5 EAX Family will bring
to the marketplace all of the above while offering stored programmed control,
digital switching with PCM compatability, and common channel interoffice signaling; three capabilities that our customers expect,of us.
tric.

This paper has disclosed some details on the hardware utilized in the
Further papers are planned on the GTD -5 EAX Remote Units.
GTD -5 EAX Base Unit.
as well as, on a number of other GTD -5 items of interest.
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FIGURE I.

CTD-5 EAX FA}iILY MEMBERS NETWORK DIAGRAM
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TEST, MAINTENANCE AND REPAIR
CONSIDERATIONS FOR DIGITAL RADIO
Gerard J. Millie and Volker B. Weise
GTE Le-kurt
San Carlos, California
Abstract

The subject of this paper is to focus not so much on the absolute performance characteristics of digital microwave radio equipment, since this
subject has been covered sufficiently in the past, but on the testing and
occasional repair requirements. Every system needs maintenance.
It is
essential to not only be able to locate failures or performance degradation
quickly, but also to be able to perform tests easily and efficiently and
have after completion a reasonable amount of confidence that the original
In the following paper we will show
transmission quality has been restored.
that the IF modulation scheme, used in GTE Lenkurt 77 Series of digital
radios, fulfills these objectives.
A.

Introduction

With IF modulation, the microwave radio transmitter has a 70 MHz IF input
and the radio receiver a 70 MHz IF output.
This enables the maintenance
crew to test the radio equipment back to back or over the transmission path
using the same techniques as for an analog heterodyne radio. In contrast,
when RF modulation is used, whereby the radio frequency signal is directly
modulated by the digital bit stream, no IF is available in the transmitter.
Therefore, no such transmission test using standard microwave link analyzers
is easily possible. With IF modulation the digital modulator has a 70 MHz
output and the demodulator, a 70 MHz input. By using an optional loop-back
filter for test and maintenance between these two ports, which has the same
amplitude and group delay response characteristics as the radio equipment,
it is possible to also measure the quality of the modem, independent of the
radio (Fig. 1). With this strategy it is quite easy to maintain, test, or
repair equipment because degradation in systems performance can be isolated
and the origin localized quickly.
B.

Influence on the systems performance due to radio transmission equipment
alignment.

Certain requirements on group delay and amplitude response have to be met by
the transmission equipment in order to achieve optimum performance. There
is a considerable difference in the requirements between a digital radio and
an analog radio, even though the pLinciple of test and maintenance of the
microwave radio remains the same.
In the analog FM radio, the path from IF in to IF out is usually tested with
a microwave link analyzer. The path including the radio has to provide flat
amplitude response and group delay over the bandwidth occupied by the FM
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signal.

The responses required for digital transmission are not flat. The
transmitter output spectrum is shaped by a transmit RF output filter to
confine the signal from the digital modem within the emission mask, as
prescribed by the FCC rules and regulations covering digital radio.
In the
case of 6 GHz digital radios, the 90 Mb /s, 8-phase PSK modulator signal must
be shaped to a bandwidth of 30 MHz.
This transmitter output filter has a 3
dB bandwidth of fc+15 MHz. A large amount of group delay is associated with
this response. The receiver amplitude shaping is almost negligible in
comparison to the transmitter. To obtain the overall raised cosine shape of
the signal, which is necessary to facilitate digital transmission with
minimum intersymbol interference, the group delay is now partially equalized
in the receiver. The resulting amplitude and group delay response maintains
the transmit amplitude shape but has an equalized delay over fc+11 MHz (Fig. 4
To complete the amplitude and group delay shaping and equalization for an
overall raised cosine shape, additional filters and equalizers are used in
the digital demodulator section. now accurate must the amplitude and delay
characteristics be in order to obtain the desired transmission quality? The
answer depends on the amount of performance degradation acceptable.
Performance of the total radio link can be described by the systems gain,
which is the difference between the power level available at the antenna
port of the transmitter, and the receiver threshold level.
The latter
depends cut receiver input noise figure and the signal to noise ratio
required 'or a bit error rate of 10-6. For a BER of 10-' and a receiver
noise figure of 8 dB of a 6 GHz digital radio with 3 Bits/Second/Hertz this
threshold level is about -70 dBm. This level is degraded due to imperfections in amplitude shaping, group delay equalization and systems
non-linearit ies.

As can be seen (Figures 2 and 3), small amounts of amplitude or group delay
slope degrade the threshold very little. For example, mistuning of the
radio amplitude response slope by 1.5 dB over 70+15 MHz results in less than
0.5 dB reduction in threshold. Large amounts of detuning, though, result in
total loss of the system performance. For example, a 10 ns group delay over
70+15 MHz results in a 1)ss of reception. Generally the proper responses
have to be maintained more accurately in the center of the transmission band
than on the edges. For example, on the band edges, at 55 and 85 MHz, where
the amplitude is down about 9 dB, a variation of +1 dB in amplitude or +5 ns
delay results in less than 1 dB degradation in threshold (Fig. 4).
Typically, measurements on radios, wherein individual units were tuned and
replaced in the system, without any overall system alignment, showed a
variation in threshold performance of only 2 dB, the actual threshold
varying from -65.5 to -67.5 dBm.
In analog radios, much more accurate tuning is required for optimum performance at normal RF input levels. At threshold, of course, response slopecaused intermodulation noise would be overshadowed by thermal noise, but at
nominal receive levels, loaded noise would increase rapidly, if, for
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example, the group delay equalization was poor.
In an 1800 channel FDIM FM
system, for example, a 3 ns delay slope over 20 MHz would increase the
loaded noise by 20 pW at nominal receive levels.

To summarize, it can be seen that by using IF loop back of the radio it is
very easy to measure transmission parameters of the radio lick, applying the
Although the transmissame kind of tests as in analog heterodyne radios.
sion characteristics are quite different in a digital radio from those in an
analog radio, the accuracy requirements for digital transmission are less
The user can be confident that the systems performance has been
severe.
restored to its original level, after units in the sytem have been replaced
for repair or readjustment.
C.

Digital modem parameters and their influence on systems performance

Many of the IF Modems used with current digital radios are of the 8 phase
PSK type. GTE Lenkures type 77 digital radios include sv-h a modem.
Careful attention to system and circuit design can result in a modem of this
type which affords appreciable control over the parameters that affect the
quality of its operation. Furthermore, simple and reliable alignment can be
realized by using a minimum of test equipment and an IF Loop Back Filter.
In the case of the 8 phase PSK modulator, the primary adverse parameter is
imbalance between the 8 different phases. Optimally, the 8 p'oases should
all be 45 degrees apart.
Laboratory results show that factory alignment can
easily keep the balance to within 2 degrees. An imbalance of 2 degrees
degrades the receive threshold by a negligible amount.
In the demodulator, the main contributors to threshold degradation are
baseband filtering imperfections, recovered carrier phase error, and
recovered clock phase error. The effects of RF/IF filtering were covered
previously.
Factory alignment of the type 77 Digital Radio baseband filter
is done under calculator control. Its amplitude and group delay response are
As can be
tuned to within the same tolerance mask as the radio equipment.
seen (Fig. 5), if the recovered 70 MHz carrier phase error is kept small,
the resulting threshold degradation will be negligible.
For example, a
carrier phase error of 5 degrees results in less than 0.5 dB reduction in
threshold. Large amounts of carrier phase error, on the other hand, can be
devastating to the demodulator performance. Reception will be lost when the
phase error approaches 22.5 degrees. Generally, as in the type 77 Digital
Radio, the recovered carrier is derived by an automatic phase error correction technique. Steady state phase error can thus usually be made negligibly small. Also, typical measurements of threshold variations resulting
from replacing carrier recovery units with other factory tuned units were
less than 0.5 dB.

We can also see (Fig. 6) that threshold degradation is negligible for small
For example, 10 degrees of clock phase error
recovered clock phase errors.
Large amounts of
results in less than 1 dB degradation of the threshold.
clock phase error, as for the carrier phase error case, will cause complete
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loss of the signal. Recovery of the clock signal is also derived from the
data. The process makes use of information about the meived phase and its
trajectory to provide automatic centering of.the clock l'.
Initial alignment of the clock recovery circuit requires a simple nulling of the fixed
clock phase errors in the system. This is done using only a VOM and with
the modem looped back on itself via the Loop Back Filter. Once this is
accomplished, the auto correction circuitry is engaged to keep the clock
phase at its optimum point. Thus, any field misalignment should be automatically overcome. In addition, clock phase error resulting from temperature
variations and component aging are automatically corrected. Measurements of
threshold variations resulting from replacing clock recovery units were made
on a laboratory test modem. The simple alignment noted above was performed
each time the unit was replaced. Results showed a threshold variation of
less than 0.5 dB.

As mentioned, testing and alignment of the modem is done with the Loop Back
It accepts
Filter. This filter serves as a replica of the radio response.
the IF signal from the modulator which is of the sinx/x form centered at 70
MHz.- After passing through the Loop Back Filter, the signal is identical to
what would normally be received from the radio receiver in an unfaded state.
This signal, in turn, is filtered at baseband in the demodulator to give the
overall raised cosine response. This arrangement allows modem testing to be
accomplished separately from the radio equipment.
By comparison, most FM modems usta with analog radios require field alignment which is much more involved. The field alignment generally consists of
end-to-end optimization of linearity and delay equalization. This requires
more complex test equipment and must generally be performed with personnel
at both ends of the microwave path.
D.

Conclusion

In conclusion, we have shown that, with IF modulation, looping both the
radio equipment and the modem equipment at the IF ports allows straightforward and efficient testing. Furthermore, field replacement of units
should cause a minimal amount of change in threshold performance. After
testing or replacing a unit, a high level of confidence in the transmission
quality will remain. The result is a digital radio system with very good
maintainability.
Reference:
(I)

R. J. Tracey and S. D. Bradley, "A Timing Phase Correction Technique for
PSK Demodulators", National Telecommunications Conference Records, Dec.,
1978.
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ELECTRICAL PROTECTION
of DIGITAL OFFICES AND EQUIPMENT COMPLEXES

FRANK G. SPLITT
COOK ELECTRIC
a division of Northern Telecom

Abstract
Digital offices and equipment complexes utilize more sophisticated technology,
but less robust components than their predecessors. Consideration is given
to means of enhancing the ability of this equipment to withstand interference
on exposed terminals. These means are based on a review of interference sources,
an assessment of equipment susceptibility and the application of state-of-theart protection methodology.
INTRODUCTION
It is well known that aerial and buried cable plant can act as highways for
overvoltages and overcurrents attributable to both natural and man-made sources
of interference. For many years, robust electromechanical switches needed no
more than carbon type discharge devices and heat coils to cope with all but
extreme levels of interference introduced by these transmission facilities.
The advent of solid-state electronics in the loop plant put an end to this
idyllic situation. The introduction of subscriber carrier, fine gauge programs
and processor controlled analog switches clearly demonstrated the interference
susceptibility of these electronic systems on exposed facilities.
Experience with these systems generated a healthy respect for the outside plant
environment. More important, however, was the evolution of countermeasures in
the form of improved primary protection, circuit design techniques, component
selection and the recognition of the need for secondary protection. Further
experience with modern electronic PBXs and Key Telephone Systems highlighted
the need to incorporate protection in the power pack which proved to be another
interference highway.
Based on the above, it should come as no surprise that the coupling of a remote
or local digital switch to the analog transmission facility can lead to formidable problems if due care is not taken in the area of electrical protection.
This paper addresses these problems with particular emphasis on the electrical
protection of digitally based C.O. equipment.
PROTECTION OBJECTIVES

The primary objective of protection is to safeguard personnel and equipment from
the hazardous effects of overvoltages and overcurrents. The protection techniques
evolved through the years have practically eliminated hazards to personnel.
Therefore, consideration will herein be given to an objective that is primarily
concerned with the protection of exposed equipment from the risk of physical
destruction or degradation.
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Central office equipment applications should generally not be limited to specific
locations. Therefore,it is common practice to design this equipment so that
when used in conjunction with its associated primary protector. the equipment
can be.employed under a wide range of conditions and at reasonable costs. A
poor choice regarding a protection objective can lead to a system that is relatively immune from Ate worst case hazards of exposed plant but at exhorbitant
cost.
If users set standards that would require such a system, then the system
would.be.overdesigned and Uneconomic for use in most other applications. An
equal0 poor choice of a protection objective *mid involve a "low first cost"
approach that can result in a system fraught. with the high repair and maintenance costs, associated with frequent system outages and/or transmission
degradation.
In view of the above, it is appropriate to focus attention on the optimization
of the cost versus performance relationship and consider the objective of
protection as:
the minimization of system susceptibility to the maximum possible extent consistent with statistical information on environmental hazards
and life-cycle economic considerations.
There are three basic areas wherein the susceptibility of a digitally based
C.O. system can be reduced in a manner consistent with the stated objective of
protection. These areas are the primary protector, the equipment, and the
method utilized for grounding and bonding the system. Each of these areas will
be covered after a review of relevant electrical interference characteristics
and a discussiOn of equipment vulnerability and susceptibility.
INTERFERENCE SOURCES AND CHARACTERISTICS
LIGHTNING
Lightning phenomena have been widely investigated and much literature is availThe energy from this source of interference can be transable on the. subject.
ferred to the transmission facility by means of direct, inductive, or common
(ground) impedance coupling. Extensive measurements of the shape and amplitude
of lightning induced longitudinal voltage surges on transmission facilities have
been made on a world wide basis (1-4). A concise summary of the South African,
Canadian, Japanese and U.S. studies is provided in Ref. (5). The measurements
indicate that the longitudinal voltages are generally of the double exponential
impulse form utilized to characterize the stroke current.
(An exception to this
general observation was the case of periodic type waveforms on open wire lines
The key waveform
noted in the Canadian study reported by Bennison et al).
parameters are: crest amplitude, rise time-to-crest, deer; time-to-half crest
and the voltage rate-of-rise. The statistical distributions for these waveform
parameters very with the type of cable plant facility, cable make-up, soil resistivity, terminal effects, etc.
Suffice to state here that all of the distributions are log-normal and that the 0.12 distribution points can be summarized as shown in Table 1. Reference to this table will show, for example, that
only 0.12 of measured surges have crest amplitades that exceeded 2000 volts on
open wire, 1000 volts on paired cable and 800 volts on coaxial cable.
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TABLE 1. ONE-TENTH % DISTRIBUTION POINTS FOR KEY
LONGITUDINAL VOLTAGE SURGE WAVEFORM PARAMETERS

CABLE PLANT FACILITY

Open
Wire

Paired Cable

Aerial

I

Buried

1000 /'

Coaxial
Cable

Crest Voltage (Volts): >

2000

1000

Rise Time (Microsec.):4:

2

10

10

10

1000

4000

4000

8000

40

25

Decay Time CHicrosec.):
.Rate of Rise (Volts/Microsec.)::>

4.5

800

4

At this point in time, there is a minimum of information available on longitudinal'surge current distributions. Although there is considerable divergence of
opinion as to the bounding value for longitudinal current on open wire conductors,
conductor surge currents are unlikely to exceed 2500 amperes, except in the
vicinity of a direct stroke to the line (6). The likelihood of the appearance
of currents of this magnitude at the C.O. are low since open-wire is rapidly
diminishing,in its application and exposed open-wire interfaces to paired cable
A limited amount of field
facilities are (or should be) overvoltage protected.
data indicates that conductor currents are unlikely to exceed 100 amperes on
paired cable facilities. This would appear to be a reasonable bound since the
minimum longitudinal impedance of the core-sheath circuit is in the order of
100 ohms, and the maximum longitudinal voltage is limited by the dielectric
strength of the in-place cable which is less than 10 kV.
This combiaeion of
maximum voltage and minimum impedance would limit the maximum conductor current
at 100 amperes.
B.

POWER SYSTEMS

As with lightning, the energy from power systems can be transferred to the transmission facility by means of direct, inductive, or common (ground) impedance
coupling. The interference of concern is usually attribUtable to abnormal power
system conditions, such as power line phase-to-ground faults and crosses (contacts) with open wire, aerial or station facilities, that generate voltages and
currents that are hazardous to either life or equipment. Steady state interference levels at the power system fundamental or harmonic frequencies which lie
in the noise domain, are not considered here.
The interference caused by power system contacts, induction and ground potential
rise is usually treated on the same basis, insofar as transmission facility protection is concerned. The reason for this is that protection measures used for
one source of interference are generally effective against all three. Therefore,
subsequent discussion of power system interference will generally consider all
three sources on a common basis.
Statistical distributions on interference waveform parameters comparable to that
for lightning are virtually now:existent, especially at the higher voltage and
current levels. The lack of data can be attributed to a concentration of interest on lightning and the rare occurrence of the type of faults required to
generate high levels of interference. For example, limited surveys directed
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toward a comparison of troubles resultingffrom power contacts and lightning
indicate that power produced faults represent approximately 6% of all reported
electrical troubles (5). In spite of the above-mentioned lack of data some
concept of the magnitude of induced voltages can be obtained from the results
of a statistical analysis of Hydro Quebec and Ontario Hydro transmission and
This analysis indicates that
distribution networks (10 kV to 734 kV class).
typical magnitudes of induced voltage range from 80 to 435 volts and worst
case voltages range from 731 volts to 5287 volts.
The overall duration of high voltage type interference is usually controlled by
power system protection devices. These devices typically operate on an on-off
basis, thus giving rise to a multiplicity of (approximately) CW interference
bursts. The timing sequence varies with the power system voltage class as well
as the protective devices. Representative values range from 3 Hz to lb Hz for
he on "times" and 5 Hz to 300 Hz for the off time, with a two burst maximum on
greater than 110 kV class transmission and a four burst maximum on 10 kV class
transmission.
Current interruption can also occur via cable fusing or fuse link operation and
is usually taken as that associated with either 24 or 26 gauge conductors.
Under.certain circumstances, where fault clearing may not be applicable, the
only limit to the time duration of high level currents is that associated with
the fuse link. The link4obviously provides no time limit on a current the magnitude of which is less than that required for fusing. For example, if a 24 gauge
link is utilized, it is possible for 15 amperes to flow on a steady state basis
unless auxiliary protection is provided. Furthermore, when the longitudinal
voltage is less than that required to operate the primary overvoltage protector,
the terminal equipment may provide the only path to ground fot,he resulting
"sneak" current unless more sensitive current limiting is utilized.
In summary, power system interference is difficult to characterize and as a
result there is meager statistical data on frequency of occurrence as well as
on wavii6rm parameters. Nevertheless, it can be seen that power system interference poses a significant threat to the transmission facility since abnormal
situations involving high voltages and currents do occur, and when they do, the
relatively long duration of the fault permits high energy transfer to connected
equipment.
C.

EQUIPMENT POWFR SERVICE

Power companies strive to maintain their line waveforms within certain standards,
however, these waveforms are subject to the effects of lightning, random customer
loading and other factors that result in high level voltage surges. These surges
can attain magnitudes that can either destroy or disrupt the operation of unprotected equipment. Although there is a lack of detailed statistical data on the
parameters associated with this type of interference, available *ate suggests
.0.1% distribution points for peak voltage transients of 10 kV for 120 volt
service and 6 kV for nwt-rural 220 volt service.
D.

PRIMARY PROTECTOR OPERATION

Conversion type interference can be generated by the non-linear operation of
primary -Protection dhices on longitudinal input waveforms. For example, the
firing of a discharge type overvoltage protector is quite rapid and can lead to
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longitudinal output voltages with rates of decay in the order of thousands of
volts/ microsecond. Additionally, the asymmetric operation of primary protectors
can unbalance the line and so genera,tc, metallic voltages and currents that can
be potentially hazardous to connected equipment. A detailed characterization of
the significant parameters relating to this type of interference would indeed be
an exhaustive task. Fortunately, these details are not necessary for our present purposes since it is reasonable to assume that: 1) the largest metallic
voltages, currents and energies are less than those associated with the application of the corresponding longitudinal voltage directly across the equipment
terminals and 2) the fastest rise and decay times (which can generate L di/dt
or Cdv/dt problems in the connected equipment) correspond to the fastest transition times associated with the primary protection device.'
E.

REPRESENTATIVE TEST WAVEFORMS

So as to provide a definite (rather than statistical) basis for specifying and
testing equipment withstand capability, it is appropriate to assume that interference can be characterized by representative test waveforms. Implicit in the
above, is the further assumption that the magnitude and duration of the test
waveforms are bounded by a primary protection device. The ultimate utility of
this approach is keyed to the selection of test waveforms that are both representative of the equipment servtce environment and convenient to generate in the
laboratory. Test waveforms that are used in practice generally reflect a high
degree of conservatism. This conservatism is justified in most instances by:
1) the limited availability of statistical data relevant to the interference
source being represented and 2) the uncertainties concerning the extent to which
the available data is applicable to the actual range of equipment service environments. Extreme conservatism in qst waveform selection is obviously
limited by feasibility and economic considerations.
An example of a set of test waveforms covering the various sources of interference is contained in REA's General Specification for Digital, Stored Pro?
grain Controlled Central Office Equipment (7). The characteristics of these
waveforms are sumiarized in Table 2. Care should be e*ercised in the application
of these test waveforms since they reflect REA's interpretation of what is
representatLve in their area of application. This interpretation may or may not
be appropriate in other situations and applications.
TABLE 2.

SUMMARY OF REA

INTERFERENCE "SOURCE"

UIPMENT TEST WAVEFORMS

PEAK VO TAGE OR CURRENT

SURGE WAVESHAPE

Lightning (Current Surge)

500 A or Lesser Current

10X1000ps

Lightning (Voltage Surge)

1000V or +3ordc breakdown of arrester employed

10X1000ps

Power System

10A rms or lesser Current

11 cycles of 60 Hz
(0.183 See.)

AC Power Service (Voltage Surge) 2500V or +3o-clamping V
of arrester employed at

1.2 X 50 ps

10kV/ps.

Primary Protector Operation

+30-breakdown of arrester employed at 100V/s of
rise.
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100 V/ps rise, decay
to 1/2V in tube's
delay time.

If the equipment coordinates with representative interference bounds, such as
provided in Table 2, then equipment susceptibility in actual operating environments can usually be atkribuced to the occurrence of interference that differs
from the representative interference signal set in either magnitude or form.
This would, of course, assume proper operation of the primary protectors as
well as strict adhergnce to proper installation and maintenance-practices
re bonding and grounding.
EQUIPMENT VULNERABILITY & SUSCEPTIBILITY
The vulnerability of equipment connected to a metallic transmission facility
follows directly from the vulnerability and susceptibility of the facility and
the infeasibility of interposing interference cancelling devices between the
facility and the equipment. Present state-of-the-art techniques relative to
primary protection devices are limited to bounding the magnitude and duration
of perturbing signals. The equipment terminals are considered to be vulnerable
(exposed) to interference since these bounds are constrained to values in
excess of normal line voltages by cost, complexity and compatibility considerIn view of the large volume of in-place carbon based primary protectors,
ations.
most, if not all, digital switches have been designed to coordinate with the
performance characteristics of a 3 mil, air gapped carbon. This means that
the withstand capability of the equipment should be greater than the maximum
interference level that can be let through this type of primayy protector.
Expanding the use of LSI to applications covering exposed lines can lead to an
increase in equipment susceptibility, if appropriate countermeasures are not
taken. The use of electronic hybrids and functional integration, wherein the
transmission filter is integrated into the CODEC, are just two examples of the
expanded application of LSI.
It is to be noted that both of these examples
involve the line interface circuits that must not only withstand the interference, coupled by the transmission facility, but must also block penetration
of this interference into the space-time switching matrix and its associated
control circuitry.
The withstand capability of LSI devices, as measured by their maximum voltage,
current, and energy handling capability, is only a fraction of that associated
with their relay, vacuum tube, and discrete transistor predecessors. The root
cause of this decrease in withstand capability is the sharp increase in chip
density and the resulting decrease in effective junction areas. Little information is currently available on the-pulse power susceptibility of commercially
available LSI devices. However, extrapolation of the performance characteristics
of semiconductor and small scale integrated circuit devices would indicate that
an LSI device cannot be subjected to a short duration surge, the peak value of
which, is only slightly greater than surges encountered in the normal operation
of the device.
PROTECTION METHODOLOGY AND DEVICES
A.

THE PRIMARY PROTECTOR

The primary protector is usually located on the frame interface to the outside
plant transmission facility. Its main function is to safeguard operating
personnel and connected equipment from hazardous longitudinal potentials and
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currents. However, from a system point of view, the primary protector provides
the means whereby the exposure level of connected equipment can be bounded in
both magnitude and duration, Options with regard to the types of devices that
can be utilized in this application are indeed limited. The expected levels of
interference, coupled with the present state-of-the-art re device technology,
virtually dictates the use of a discharge device as the principal element of a
primary protector. For various reasons voltage clamping devices, such as
avalanche (zener) diodes and the various types of varistors, are best suited for
secondary protection (within the equipment).

With regard to discharge devices, the available choice is between air gapped
carbons and gas tubes. Since the performance characteristics of gas tubes, such
as DC and surge breakdown voltages, can be relativeiy tightly controlled compared
to carbons, they can be utilized to obtain tighter bounds on disturbing potentials
resulting from both lightning and power system interference. Limited field experience with 3 mil carbon air gap protection indicates successful digital C.O.
coordination with operational environments. If this indeed proves to be the
case, then gas tube protec_ors could be applied with a view toward substantially
reducing the interference window and improving the durability of the primary protector. The reduction in the interference window could, in turn, be used to provide the system with a greater margin against interference or to ease the self
protection requirements imposed on the line interface card. The present stateof-the-art in gas tube design and manufacturing technology allows the realization
of these benefits at a cost that is significantly less than that attainable
heretofore. This, coupled with the increased system withstand capability
and primary protector durability, provides an effective and readily available
means of optimizing the system's cost versus performance relationship at
the primary protection level.
Up to this time, digital switches have been considered to be inherently selfprotecting re sneak currents. The implication here is that heat coils are not
required in the primary protector. Although there are instances where a heat
coil is of questionable utility, the device can always be used to provide much
more sensitive overcurrent protection than that available from the C.O. fuse
link. This tighter bounding could, in turn, relieve the line interface card
from the added chore and cost associated with sneak current self protection.
From a system point of view, the heat coil approath offers the potential advantage of providing this protection in a readily accessible and replaceable
module, thereby minimizing the need for line interface circuit card replacement.
B.

THE EQUIPMENT

Establishment of the coordination capability level and the means whereby this
capability level can be verified are key elements in the design of the equipment.
These elements require particular emphasis during the early Rtages of development
if costly field and service problems are to be avoided. This follows from the
fact that the withstand capability of the equipment is basically determined
during the circuit design and component selection stage of development. Inadequate attention to detail during this early time frame can compromise
equipment service performance; as manifested, for example, by subtle changes in
component values occasioned by interference levels that are less severe than
those required in the design specification. These changes can generate what
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appear to be random, service affecting failures, the cause of which are difficult
to detect in the field. Associated increases in trouble reports, coupled with
high maintenance and repair costs, can prompt "quick -£ +x" solutions which
escalate costs still further.
It is expected that digital switching equipment will in the near term, continue to be designed to coordinate with a 3 mil,carboa gap. If proper equipment
coordination with this device is to be truly effected, then it must be recognized that:

Nominal 3,41 gaps are characterized by large statistical variations in
breakdown voltages. Representative ±3o breakdown voltage ranges are 300
to 700 volts on DC and 360 to 950 volts on surges with 100 volts /microsecond rate-of-rise.
The carbon gap's short transition time coupled with the large statistical
variations in breakdown voltages can subject connected equipment to
substantial metallics with large rates of rise and decay.
Sustained longitudinal voltages of up to 700 volts can cause hazardous
sneak currents to flow through "current limiting" and battery feed
resistors.

Vb.

Hardening the equipumnes line interface to the 3 mil carbon gap coordination
level typically involves the following types of measures:
Increasing the withstand capability of exposed components, including
LSI devices.
Incorporating secondary overcurrent and overvoltage protection based on the
use of passive circuit elements, fuses, voltage clamping devices, discharge
devices, crowbars and hybrid combinations thereof. Commercial LSI circuits,
that are utilized on exposed lines, can be protected by disciete external
devices. Custom LSI circuits can employ integral or external protection,
as appropriate, to increase withstand capability.
Increasing the value of the line interface input impedance so as to both
limit sneak currents and enhance the operation of the primary protector by
increasing the longitudinal voltage across its terminals. This may best
apply to the line supervision circuitry and could very well involve a
modest reduction in signaling range.
,

The coordination capability of the line interface must be considered under all
line conditions. Therefore, secondary protection measures muse be transparent
to i.e., not compromise, normal transmission, line testing, ringing and primary
protection functions.
The power service input to the equipment should also be protected. This can be
done by means of commercially available devices or integral design. These protectors are usually based on a hybrid configuration consisting of a gas tube,
voltage clamping device, resistance elements and a thermal breaker.

Additional considerations regarding equipment protection encompass arcing and
reactive coupling effects between lines or electrical and mechanical components
that are exposed to interference let through primary protection devices. Although the potential destructive effects of arcing are obvious, it is to be
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understood that under certain impedance conditions reactively coupled surges can
also lead to device destruction. All of this is a direct consequence of the
general trend toward system miniaturization and the sensitive nature of miniaturized components. These types of problems are most likely to manifest themselves on the line interface circuit card and are quite similiar to those posed
by electrostatic discharge. They can usually be solved by the same techniques
(8) which are best implemented in the physicai design of the line interface
card and its mounting hardware.
The determination as to whether or not the "hardened" equipment does indeed
coordinate with a 3 Mil air gap involves the determination of the equipment's
ability to withstand the interference let through this device without alteration
For example, the realization of strip,
of its characteristics.
transmission
objectives such as zero-dB loss, 55 dB balance and 20 dB singing margins requires
The equipment is,
the use of precision (and sometimes) matched components.
therefore, considered susceptible to interference levels that alter the electrical
characteristics of these and other components in the PCM voice path to the extent
that transmission objectives are degraded. These levels are relatively easy to
determine compared to interference levels that compromise the digitally based
logic circuits that are used for signaling and control purposes. In the latter
circuits, considerable changes in component characteristics can take place before
the occurrence of functional failure. Therefore, attention needs be focused on
secondary performance characteristics of these types of circuits that provide
some measure of incipient failure. Variation of operating currents, voltages,
power dissipation and noise margins can be so utilized.
The assessment of equipment susceptibility corresponding to a set of interference
types and levels is indeed a complex and time consuming task.
Reduct-Ign of the
task to manageable proportions during the design and development stage requires
the equipment manufacturer to utilize a systematic procedure.
The procedure
should not be limited to go/no-go testing but rather to testing that provides
detailed insights into the electrical characteristics of functional circuits
(down to the comnent level) when the equipment is stressed by interference.
This is best accomplished via digital computer simulation of both the circuit
and interference test waveforms. It is to be noted that computer simulation,
as opposed to hardware type circuit testing, can readily provide detailed data
re voltage, current and power dissipation as a function of time for all circuit
components. This type of simulation has the power to illuminate problem areas
as indicated by parameter variation and sensitivity to interference waveform
levels, thus revealing potential areas for circuit hardening as well as providing
guidelines to an optimum circuit configuration.
Laboratory qualification testing of the equipment would of course involve go/no-go hardware tests utilizing
interference generators to drive all exposed terminals with specified test waveA representative qualification testing scheme is provided in the preforms.
viously referenced REA specification (7).
C.

GROUNDING AND BONDING

P

Past experience with electronic offices indicates that the proper grounding and
bonding of the C.O. equipment complex is an absolute requirement if equipment
destruction and/or degradation is to be minimized. The type of grounding system
usually required by electronic offices in general, and a digital C.O. in particular, is based on the single point ground concept. The single point ground
isolates the digital C.O. equipment complex from all contact with external
ground members, except at a single point. This is the only point where external
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grounds are allowed to make contact with the digital C.O. equipment complex.
Isolation of the various types of grounds within the equipment complex minimizes
the flow of potentially damaging extraneous currents.

A master ground bar (MU should be established in the C.O. as the point of
termination that provides the lowest practical impedance to remote earth ground.
This in turn, dictates the MGB to be the confluence of all relevant office
grounding elements. These elements are the office ground electrode system,
the power systems multi-grounded neutral, the water system ground and building
steel. Functionally, the MGB should also represqnt the single point ground for
terminating ground conductors emanating from the primary protector frame, bonded
entrance cable sheaths and the principal DC power room ground bar. The conductors
from each of the ground elements to the MGB should be as low is -Impedance as is
economically feasible. The same is true for the conductors that terminate cn the
MGB. Minimization of lead inductance is paramount insofar as surge type interference is concerned. This implies non-tapped short runs with a practical minimum
of bends and proximity to metallic objects, including other conductors. Of
particular importance in this regard is the placement of the MGB so as to insure
that the cable sheath-to-MGB connection provides a minimum impedance path for
both lightning and power system earth return currents.
Proper operation of the primary overvoltage protector requires that the device
be properly referenced to ground. This implies close attention to installation
and maintenance procedures re all connections in the path from the protector
to the MGB.
It is also worth noting that the operation of the primary protector can be suppressed if its ground potential is raised by sheath cOrrent
flow through its ground return. This situation can be eliminated for all
practical purposes via the direct low impedance connection of transmission
facility cable sheaths to the MGB.
Special precautions need be taken to eliminate sneak ground loops in the case
where a digital switch is colocated with existing step -by -step, crossbar or
The high voltage and current transients
electromechanical ticketing equipment
associated with the making/breaking of relay or wiper switch contacts in these
types of equipment can couple into the digital equipment via cable racks, frame
superstructure or the power service (AC and DC). Physical separation of these
equipments must also be provided so as to prevent flashover, which can result
from ground potential differences. These precautions are best taken in the
ground system design prior to the installation of the digital oquipment.
Rigid adherence to proper grounding and bonding practice is not only required
at the time of installation, but throughout the service life of the equipment.
An improper (but convenient) ground connection as well as loose or corroded
connections can compromise the entire grounding system. Periodic inspection
and maintenance of this "subsystem" is mandatory if the destructive effects of
interference are to be avoided.
FUTURE TRENDS

The factors and predicted trends that will affect the electrical protection
of digitally based C.O. equipment are as follows:
It is expected that an increase in power system exposure will be offset by
a decrease in the susceptibility of metallic facilities by virtue of
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increasingly widespread usage of buried and underground plant as well as
more intensive efforts to obtain and maintain shield continuity.
Historical views and practices regarding C.O. grounding and 'bonding will
change.
In the past, these disciplines have not been emphasized since
they made no obvious contribution to the normal operation of the telephone
system. Widespread introduction of digitally based technology in the C.O.
will force an emphasis on grounding and bonding with a resulting decrease
in system susceptibility.
In the near term market considerations will effectively constrain switching
manufacturers to continue line interface circuit coordination with the
protection capabilities of the 3 mil carbon gap. This will require line
circuits characterized by a high withstand capability. During this period,
the evolution of cost reduced line interface circuitry and devices will be
encumbered by withstand capability considerations. Intensive efforts will
be directed toward the functional integration of improved secondary protection devices as well as the development of silicon devices with inherently high withstand capability. The adoption of a coordination standard
based on a state-of-the-art primary protector will offer some relief in
this area.
Extensive use of remote switches and other pair gain devices will significantly reduce the number of metallic line appearances on the primary
protection frame, thus providing strong motivation on the part of users
to minimize the risk of losing a multiplicity of circuits on a perturbed
line. This will in turn providb pressure to enhance the performance
characteristics of the primary protector and spur the development of an
industry accepted standard interface specification. This specification
will most likely be based on a primary protector that Utilizes a low cost,
relatively high performance gas tube.
Optical fiber rather than metallic terminations on the C.O. will eliminate
exposure to interference carried by the transmission facility when metallic
sheaths/supporting members and C.O. powered line repeaters are no longer
required. A mixed facility interface (optical and metallic) will still
require equipment engineered to coordinate with the metallic facility. Although a totally optical interface will effectively eliminate the coordination problem, power service protection will still be required for C.O.
equipment.
The reduction or elimination of the C.O. protection problem occasioned by
the use of metallic pair gain devices (in conjunction with high performance
primary protectors) or optical fiber facilities will result in a change in
protection philosophy and methodology.
This change Will be geared to the
overall system cost versus performance relationship. As mentioned above,
the move to improve the primary protection in metallic facilities will
eliminate the binding constraint that exists today. The focus of attention
will then be directed away from the C.O. and toward the electrical protection
of remote switches, optical facility and metallic facility repeaters.
CONCLUDING REMARKS
Effective electrical protection of a digitally based C.O. complex requires detailed attention to the significant parameters characterizing the interference
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to which the equipment is exposed. The minimisation of equipment susceptibility
requires particular emphasis during the early stages of development if costly
field and service problems are to be avoided. Verification of the equipment'a
withstand capability can be accomplished via representative waveform testing.

Each component of the system, the transmission facility, the primary protector*
the equipment and office grounding plays a key role in the optimization of the
cost versus performance relationship for such a complex. Utilization of stateof-the-art primary protectors and proper system grounding can form the basis for
more cost effective protection than exists today.
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FIELD EXPERIENCE AND ECONOMIC BENEFITS
OF A FT-3 SYSTEM

G.W. Ester

GTE Lenkurt
San Carlos, California

ABSTRACT
Prototype DS3 fiber optic transmission systems have been installed in the
General Telephone System. This paper wtll discuss the test results of these
systems, PnA C/"41 :,^(luction equipment developed. based on these results.

A

system description and engineering rules of a DS3 system will be discussed
followed by an overview of the economics of fiber optics.
INTRODUCTION

V+ -

When the development plan for w DS3 fiber optic transmission system (FT-3)
was defined, part of the plan was to build prototype systems for installation
in the field. By doing this we hoped to accomplish many things which are not
possible in a laboratory environment. It would provide the chance to test
,.:he performance of the equipment in a realistic environment. Because of the
new technology, we felt that it was important to get as much field experience
in varying types of installations as was feasible. Just as important, it
would allow us to get customer reactions to the equipment before we were
committed to a final production configuration.
SYSTEM -DESCRIPTION

Figure 1 is a photograph of a fully equipped FT-3 line terminating shelf.
The line terminating shelf, a nominal 17.8 cm high, contains a maximum of
three systems, each consisting of a transmit unit, a receive uniti, and an
alarm unit. Figure 2 is a block diagram for a terminating office
configuration of one working line, a spare line, and a spare line switch.
The transmit unit takes the electrical input pulses, scrambles them and
converts the electrical pulses to optical pulses. The transmit unit has two
alarm indicators, High Temperature and Laser Alarm. These refer to the laser
diode temperature and bias current. If the laser bias current has increased
beyond a preset value, the diode Is considered at the end of Its itsefti life,
even though optical feedback has maintained the optical output at its correct
value, and no errots are occrxring in the system.
The receive unit converts the optical pulses to electrical pulses, amplifies,
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regenerates, and converts the pulses to e bipolar format. A pulses indicator
on the face of the receive unit indicate* the preaence of oFtical pulses. If
the pulses LED is lit, optical pulses of the required amplitude are being
received.
The alarm unit is bridged onto the data stream in the receive unit. Thz,
alarm unit compares the receive parity with the parity bits sert by the M13
multiplexer. A difference in the two parities indicates the presence of an
error. Two error thresholds are detected by the alarm unit.
At an error
rate of 1 x 10-7 a System Alarm is generated and a 1 x 10-7 error
lamp is lit. This indicates the performance of the line has degraded and
maintenance on the line should be performed. At an error rate of 1 x
10-5 a System Alarm is generated and a switch transfer is initiated, as
the line is no longer considered to be useful. Besides the two error rate
indicators, the alarm unit has a System Alarm Lamp that lights whenever an
alarm condition exists in the system and an Alarm Cut-off switch used to
silence the office audible alarm. The alarm unit also interfaces all alarm
outputs from the transmit and receive units to the alarm panel, and spare
line switch.
This system has been designed to work with a remote alarm reporting system.
There are outputs to the reporting system from all indicators and inputs from
the reporting system to activate all switches. This allows troubleshooting
of a system in an unattended office, from a remote location.
The power supply shelf is a nominal 17.8 cm high and will hold four power
supplies, any one of which can power a fully equipped line terminating shelf.
The power supply shelf is arranged so that two supplies in parallel power one
line terminating shelf, for full redundancy. Therefore, one fully equipped
power supply shelf can power twdo line terminating shelves.
For the configuration shown in figure 2, the 1:1 spare line switch should be
The spare line switch is plugged into the third system location at the
With appropriate strapping at the
right side of the wine terminating shelf.
back of the shelf, System 1 becomes the working line and System 2 the spare
used.

line.

witr

For applications requiring more than one or two ooJelet...;

..-ses. a I:N

ehoOd 1.4 "V.. `0 rniuro the number of spare systems and fibers.

SThTEM sPEcincknoms
The electrical interface is compatible with the AT&T DSX-3 specifications. A
maximum of 450 feet of coaxual cable is allowed between the DSX-3 cross
connect point and the line terminating shelf. Line build-out networks are
provided between the outputs of the line terminating shelf and the cross
connect for cable lengths between 0 and 275 feet. For cable lengths between
These build-out networks are
275 and 450 feet no build-out is required.
located at the back of the line terminating shelf and are inserted or removed
by wire straps. Line build-out networks are not required at the input of the
line terminating shelf.
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There are no compatibility specifications for the optical interface at this
time. Table I shows the specifications for the system.
Because of the wide
variety of fiber types available, CorningiFiber has beta selected as our
standard. The style of cable used is not as important as the fiber, although
the splice panel was designed for cables with indivi4wally buffered fibers
with a maximum cross section'of ten fibers.
Fiber index profile: Graded
Fiber core diameter: 62.5 um
Fiber cladding diameter: 125 us
Min section loss:

25 dB (5 d8 or 15 dB with
optional 20 dB or 10 dB optical
pads)

Max section loss:

38 dB

4r.

Min section bandwidth:
Electrical interfaces
Optical interface:

80 MHz

AT&T Compatible DSX-3

44.736 Mb/sec. binary NRZ

Power source: -48V DC/-24V DC
Power consumption:
Temperature:

34W @ 48V DC or 24V DC

0°C to 50°C

TABLE I.

SYSTEM SPECIFICATIONS

The section loss and bandwidth in Table I are measured from splice panel to
splice panel and do not include the splice losses inside the splice panel or
the connector losses at each unit. The minimum loss from splice panel to
splice panel is 25 dB. To rcduce this figure to 15 dB or 5 dB, an optical
This optical pad is a
pad may be added in series with the optical line.
short section of fiber with 10 dB or 20 dB loss that is spliced in series
with the line inside the splice panel.
PROTOTYPE INSTALLATION

The first installation occurred in March, 1979 at the Genoral Telephone Co.
of Indiana in Port Wayne. This is a 4.3 km route, all of which was in buried
duct.
Two cables were pulled in, a six fiber cable Gi" standard construction
and a ten fiber cable with gel filled buffer tubes, both from Siecor. Fiber
attenuation ranged from 4.5 afkm to 6 dB/km, for a spliced total of 22 dB to
24 dB for the four fibers used. Because of the low section loss, tranmitter
output power was set at -6 dBm average, giving an optical receive
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level of -28 Om to -30 dBm. With :his receive level, error rate was
measured at better than 1 x 10-11.
Two systems were installed with the intention of putting one into service
and sing the other as a spare. After tmo months of testi:1 by the operating
Long term
comeany, 16 T1 lines were transferred to the optical system.
performance monitoring has shown the error rate to remain better than 1 x
-10-12.

Immediately following the Indiana installation, a FT-3 system was installed
for British Columbia Telephone Co. in Vancouver, B.C., Canada. This is a
7.2 km route all in buried duct. The two fiber cable was supplied by
Phillips Cables of Canada and BICC in England. Both cable types are of a
ctiou with the Phillips cable containing both fibers in one
loose tube_co
large diameter tube. Static pressure was applied to the cable after
installation. Install d end to end loss of the two fibers was 32 dB and
35 dB (). The optical transmit power for this system was set to -3 dBm
average, which makes the optical receive level (measured ahead of the receive
connector) -35 dBm and -38 Om. The error rate measured at installation was
6 x 10-11, and long term tests hays shown the error rate to be
consistently better than 1 x 10-11.
On Sept. 17, 1979 the third fiber optic system was installed in Tampa,
Florida for General Telephone Co. of Florida. This is a 6.5 km route between
the Westside C.O. and Tampa Nein C.O. An eight fiber cable from Siecor was
installed both in ducts and buried, including a 680 foot section that was
buried six feet deep under the Hillsboro River. Four of the eight fibers
were used for the two systems. One system is operational with the second
system as a epare.- The end to end loss of the system ranged from 22 dB to
25 dB; well below the maximum 38 dB allowed. During an overnight test, ten
errors occurred, during a twelve hour period. This was for both systems
looped back to provide four tandem sections.
Preparations for an installation in Hawaii are now underway. This
installation for the Hawaiian Telephone CO. in Honolulu, is the shortest,
lowest loss system we have had to,date. The end to end loss for the 3.6 km
span, is approximately 6 dB for each of the fixx fibers. An attempt is being
made to extend the optical input power range for high level sign-'a, c
this installation will not require the 10 dB optical pads.
INSTALLATION RESULTS

During any field installation of prototype equipme4: problems can be
expected. These installations were no exception. Various problem areas were
encountered that required improvement. One of the first problems found was
difficulty in using the splice panel. This is where the outside plant fiber
optic cable is spliced to single fiber cables for distribution to the
equipment shelves. This panel had four cavities for splicing two fibers in
each, mounted in a 4.5 cm high pullout drawer.
In the back of the drawer is
an accumulation area for the fiber when the'dramer is pushed into the rack.
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The outside plant cable is attached to the back of the splice panel.
Its
outside jacket and strength members are removed, and the buffer tubes are
brought through the accumulation area to the splice tray where they are.
coiled ready for splicing.
The single fiber cables are attached to the back
of the splice panel, brought through the accumulation area to the tray where
the outside jacket and strength members are removed, and the buffer tubes are
coiled in the tray ready for splicing. Two problems were encountered with
this arrangement. First, when the buffer tubes in the accumulation area were
compressed as the drawer is pushed in the rack, they were susceptible to
damage. The buffer tubes are fragile and easily pinched or kinked in the
drawer mechanism if not dressed to exactly the right length. The cavities in
the tray were also too small, so that when one loop of fiber was brought out
for splicing, it would barely reach the splice jig.
if two loops of fiber
were brought out, the length was fine, but coiling two loops back into the
tray after splicing was difficult to do without kinking the buffer tube.

These problems were corrected in the new version of the splice panel shown in
Figure 3.
The tray now hss only one large cavity so that one loop of fiber
is an adequate length for making multiple attempts at splicing.
This
resulted in a shallower drawer which required less fiber in the accumulation
area. All fibers in the accumulation area now retain the protective outer
jackets, so the fibers have adequate protection when the drawer is moved in
and out. Also a work table has been designed that mounts on the open drawer.
This provides a work surface at a convenient height regardless of the
location of the splice panel in the equipment rack.
At the time these first units were designed, rack and panel connectors were
not available.
Therefore a bulkhead connector was choseneithat mounted on the
front panel.
This method was fogad to be highly prone to damage unless
adequately protected from people moving about in the aisles. Subsequently a
hybrid electrical/optical connector has been incorporated.
The optical
connection is made when the unit is plugged into the equipment shelf.
Since
access to the fiber optic cable and connector is no longer necessary, this
arrangement will be much more reliable.
When this project was started, the reliability of the laser diode was a major
concern. During five months of operation of the first two installations,
three laser diodes have failed.
The failure mode has been the same for all
lasers.
The bias current is stable for a few months then increases 2 mA over
a period.of one month, 6 mA the next month and is followed by failure in the
laser shortly thereafter. This is not the expected failuvz mode for a laser
The bias current should increase to 150% of its initial value before
diode.
failure is imminent.
After careful analysis of the failed laser diodes, it was found that a film
had formed on the facets. This is from operating the laser diode exposed to
the ambient environment.
The film causes an increase in the threshold
current and rapid failure of the device. The solution to this problem is a
hermetically sealed laser package. The production equipment will use laser
The results to date have
diodes manufactured by GTE Laboratories Inc (2).
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been good with accelerated aging tests showing life time in excess of 10,000
hours.
The packaging will be superior to what was used on the first
installations. It is a hermetically sealed package containing the laser,
thermoelectric cooler, and temperature sensor. A hermetic package is
required to prevent moisture condensation on the facets of the laser.
This
moisture does not destroy the laser itself but reduces the coupling
efficiency into the fiber to such an extent that the package is no longer
useful. Furthermore, without the thermoelectric cooler inside the hermetic
package, moisture will condense on the cooler and cause a thermal short
across the device.
This thermal short drastically reduces the efficiency of
the cooler and causes excessive heating and consequently reduced lifetime of
the laser. On the first package style, optical feedback was achieved by
monitoring the rear facet of the laser diode.
Although no problems have
occurred with this method, the merits of an optical tap in the main fiber are
being investigated. Producing atap that is truly representative of the
optical power in the main fiber is difficult and costly. From our tests so
far, it appears that for a properly made laser diode, there is no mistracking
between front and rear facets. Therefore a photodiode monitoring the rear
fatet is a much aimpler and less expensive solution to stabilizing the laser
diode output.
SYSTEM ECONOMICS

One of the important system parameters is costs.
Both initial and long term
costs are of interest. Figure 4 shows the relative first costs of T1, TIC and
an optical T3 (FT-3) systems (3). This comparison includes equipment and
cable but not installation or maintenance costs. The equipment first cost of
an FT-3 system are quite high, especially for short systems as the amount of
equipment does got change with length. By comparison the T1 and TIC systems
have lower costs and short systems are by far less costly due to the reduced
amount of outside plant equipment.
Figure 5 is.the same as Figure 4 except it includes outside plant
maintenance. The costs used are cumulative over ten years for a $30 per
repeater per year maintenance cost and an annual inflation rate of 10% (4).
After ten years the outside plant maintenance costs become an appreciab e
part of the total system cost. It now can be seen that the total opera ing
costs fo- an FT-3 system are lower than T;mPr TIC for system lengths o er
5 Km. This shows that if a high capacity:optical system is installed
parallel to an established T1 or TIC route, it would be profitable to
transfer existing traffic onto the optical line and do future expansion oh
the wire system. This would reduce the short term outside plant
maintenance.
Figures 4 and 5 are based on 1979 prices. Figure 6 showns the projected
In three years we anticipate the price of fiber
costs of oorical cables (5).
will be one-half of today's prices. Also the quality of fiber is expected to
74.s will enhance
increase allowing longer spans between terminal equipment,
the cost effectiveness of an optical system. The price of the terminal
equipment will drop in the next few years, when optical devices are being
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produced in production quantities. In the not too distant future, an
optical system will be cost competitive with wire systems on equipment first
costs alone and outside plant maintenance costs will be just added savinge.

CONCLUSION
The effor spent on installation of these prototype system has definitely
Several areas for improvement have been identified.
The
proved worthwhile.
major problem area was laser diode lifetime. After analysis of the failed
diodes a new packaging method was worked out to solve the problem. The
experience to date has shown that fiber optics is an excellent transmission
medium. It is a very lowloss high bandwidth medium, which allows long span
lengths with no active outside plant equipment. The costs of fiber cable and
terminal equipment are dropping steadily.
In the not too dist-nt future,
system costs will be below what can be achieved by a wire transmission
medium.
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APPLICATION OF FIBER OPTICS
FOR INTEROFFICE TRUNKING
AT HAWAIIAN TELEPHONE
Herman S. L. Hu and Ronald T. Miyahira
Hawaiian Telephone Company
Honolulu, Hawaii

ABSTRACT
Faced with a tremendous increase in demand for communication services,
Hawaiian Telephone has investigated the use of fiber optics technology as an
alternative for increasing its ability to provide these services. We have
concluded that fiber optics technology is feasible now and will be even
more so as the state-of-the-art advances and new types of services materialize.
This paper describes the first system implemented by Hawaiian Telephone,
touches on its unique use of subducts to protect the fi.er optic cable (and
increase the number of cables that can be placed in a L_:t), and discusses the
techniques used and associated rationale.- This paper 41so forms the basis of
a slide presentation, which pictorially covers the installation in greater
detail, that will be given at this session of the Pacific TelecosmunIxations
Conference.

BACKGROUND
Honolulu is a rapidly developing city. Following years of heavy building
construction, it is now experiencing a communications boom. The increase in
business activity, especially among the service-oriented businesses which
support tourism, the State's largest industry, has resulted in a tremendous
demand for more as well as new services.

Local and toll calling has increased significantly because of Datatel
service, Electronic Funds Transfer and similar services whose power business
Coupled with this is an
and consumers are now beginning to fully appreciate.
increased demand for Private Branch Exchange (PBX) service, some involving
private circuit distribution networks, and high speed computer communication or data transmission circuits, systems, and networks.
The upshot is a sometimes overwhelming need for new circuit capacity. As
an example, trunking facilities between our Moanalua, Kalihi, Alakea, Punahou,
and Waikiki central offices, which form a communication corridor from the
Honolulu International Airport through the heart of Honolulu into Waikiki
are bursting at the seams.
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To fulfill the need for added circuit capacity, economic selection
studies are regularly conducted. When the Airport-Waikiki corridor was
studied in 1978, alternatives involving fiber optic technology were included.
Having engineered and installed its first system in 1977 for a demonstration
at Camp Smith, the Company was convinced of the technical feasibility of this
The rnu't showed that when compel. 4 to copper cables, fiber
new technology.
o Ocs 4ables were more ec,noni, 11
This was largel because fiber optic
cares
,r
or miLint7ed
n:ed :- con; ruct new underground
Aucts along busy c"..cy tlorough:arts.
opitcs ha proven e( nomica' just
to accommodate increases in existing services. Equarq .ipottxn. , h) (1...r, is
that fiber optics, with the technical and operational advahta es 't
provides the means now to accommodate the new services (data, vtde,, ext,
remote monitor and control, etc.) that we anticipate will materialize.
Hence, the decision was made and plans were generated to establish a
fiber optics corridor between the Airport and Waikiki. Based on a study of
further needs, it proved feasible to extend the corridor to include five
additional central offices: Waipahu, Pearl City, Aiea, Puuloa, and Kaimuki.
As shown in Figure 1, this means that by 1984 our fiber optics corridor will
traverse essentially all of metropolitan Honolulu.
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KAIMUKI

SYSTEM DESCRIPTION
The Company's first permanent system involves a 4 kilometer route between
the Kalihi and Alakea central offices in Honolulu.
It is a T3 (44.736 MBS)
system with a capacity for 672 voice channels, Figure 2 shows the route
schematically.
Splice points are denoted by circles.
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KALIHI / ALAKEA
FIBER OPTICS CABLE ROUTE
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INTRODUCTION

In 1978, it was determined that an increase in circuit capacity on the
route between our- Ealihi and Alakea central offices was required to accommodate
a continued demand for new services. The conventional approach would involve
the placement of new copper cables and major expenditure Co install duct lines
Co augment the existing system along a major thoroughfare in tbq helitt of
Honolulu. The ductlines, besides being expensive, would ree-ire »tie :.Elting
up of streets and inconveniencing of residents, commuters and merchants.
Optical fiber techn^logy offered a more attractive approach.

ADVANTAGES

In theory, the use of glass fibers under appropriate conditions is
quantitatively more sensible.
Some of VA advantages supporting the use of
fibers are:
1.

Iumunity Co EMI (Electromagnetic Interference).

2.

Non conductivity of electrical current.

3.

Low transmission loss.

4.

Wide bandwidth.

5.

Small size and light weight.

6.

Environmental stability.

As related Co our application, these advantages resulted in cost savings
In addition, the fiber cable
by preventing the construction of new ducts.
required no repeaters whereas even a coaxial cable system of equal circuit
capacity would have required them. Further, tha fiber cable has a bandwidth
that exceeds the capability of current fiber optic terminals. For example,
commercially available terminals have a maximum bit rate of 90 megabits per
second, whereas the fibers in our cable are capable of 50 to 900 megabits per
second.
This means that as terminal technology advances, the capacity of the
fiber optic system can be increased with no change in the fiber optic cable
itself.

72
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in the basic system scheme, (see Figure 3) 24-voice channels are
multiplexed at the Tl rate of 1.544 megabits per second. 28 of these T1
signals (672 voice channels) are multiplexed to the T3 rate of 44.736
megabits per second.
The T3 signal is then fed to the fiber optics terminal
and converted into infra red light pulses by an injection laser. The laser
light pulses are transmitted over the fiber to the opposite terminal where
an avalanche photo diode detector converts it back to an electrical T3 signal.
The multiplexers convert this signal back to 28 Tl signals and so on, reversing
the process at the transmit end. The fiber optic terspal was manufactured by
GTE Lenkurt and has a guaranteed bit error rate of 10
or 1 error in 984
million bits. The T3 multiplexer was manufactured by Raytheon.
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FIGURE 3
KALIHI /ALAKEA FIBER OPTICS INTEROFFICE TRUNK SYSTEM
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FIBER OPTIC CABLE MAKEUP
The cable being used (see Figure 4) is a 1Q fiber cable manufactured by
SIECOR. It is approximately 5/16ths of an inch in diameter with a maximum
installation tensile load of 225 pounds. A fiberglass core preserves the
roundness of the cal-l.e and prevents sharp bending during installation. The

Kevler material beneath the polyurethane covering is the strength member and
is intended to absorb all pulling load.

SIECOR ALL DIELECTRIC
10- FIBER CABLE (FILLED BUFFER)

FOR DUCT INSTALLATION

P ACCIT

$bll.w
SIESSIR FIBER
sok am

so" wive*
1414 .2%

con sown'
a. so m.m.

CIA00910.11110....m0.

lAtOWS coo1110 13 Y1ft... 1Me4

FIGURE 4

SIECOR 10-FIBER CABLE

FIBER CONSTRUCTION
Each glass fiber in the cable has a 125 micron (.005 inch) outside
It is a graded index fiber with a
diameter with a core of 62.5 microns.
numerical aperture of .21. The attenuation is 5 dB per kilometer and -he
Duffer
Protecting each fiber is
bandwidth is 400 megahertz per kilometer.
tube.
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The buffer used in this first HTCo. installation is an experimental
polyurethane resin filler buffer. This precation was taken because the long
term effects of sea water on optical fibers is n : known and the cable is
installed close to sea level, unpressurized.
In the future, other types of
buffers (there are three basic types:
the loose buffer, the filled buffer and
the tight buffer, each with its own advantages) will probably be installed for
comparison.

CABLE INSTALLATION
The first step in the installation was to clear all of the » inch ducts
through which the fiber optics cables would.be pulled. Next, 1 inch poly
ethylene subducts (with 3 foot long copper cable sections inserted into the
ends to prevent their being crushed when gripped by pulling baskets), which
-Tare manufactured locally to our specifications; were pulled through the 4
zpch ducts three at a time. The subducts were installed to allow fiber optics
cables to be pulled without damaging those cables that Are already in place.
The ,ilkso allow damaged atctions of cable to be removed and replaced without
dasseng unaffected cables. We are piloting the use of subducts for the
Future enhancements of this technique will probably center
General System.
around determining optimum ratios of subduct to duct and subduct to fiber
optics cable diameters.
nylonspulling cord
To 1)411 the fiber optic cables thiough the subduct,
was used. The pulling :ord was blown through the subduct using a special
device designed by one of our construction supervisors. A cutaway view of
this device, which. enables a parachute to be blown through the subduct
dragging the nylon cord behind ft, is shown in Figure 5.
CL AMPS

NYLON PULL CORD

CUTAWAY VIE W

1666.
\-4PARACHUTE
CUTAWAY VIEW
OF COPPER PIPE

CLAMP

COUPLING r0 SU8 DUCT

4

AIR NOSE

10 AIR COMPRESSOR

FIGURE 5
NYLON PULL CORD BLOWING DEVICE
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A winch was used to pull the cable at the rate of approximately two to
three hundred feet per minute. The tensile load was checked yhenever the
nylon cord showed signs of stretching. As the load approached 60 pounds at
the winch, construction crews in the manholes pulled the Zable by hand to
relieve the load. Although the cable had a rated tensile strength of 225
pounds, the 60 pound limit was set as an extra precaution because with the
pressing need to increase circuit capedity my delay caused by cable damage
would jeopardize service. As more experience is gained in pulling fiber
optics cables, we expect that the need for precautionary measures such as this
will be reduced drastically. The cable sections were approximately i. kilometer
in length and were lubricated during pulling. The total length of cable on
the route is 4 kilometers.

CABLE SPLICING
The current installation utilizes the fusion method of splicing. to
this method, the fiber ends are brought together an(placed between two
electrodes. The fibers are aligned; 7500 volts are applied *cross the
electrodes and an arc of 12 milliamperes fuses the fiber.
The basic elements
The
primary
requirement
is to have
of a fusion splice are shown in Figure O.
thesplicer develop a. feel for fusion'time. Too little time produces a weak
splice, too much time melts the fiber.

STARTING VOLTAGE 7.500 VOLTS
SUSTAINING VOLTAGE 500 VOLTS
CURRENT 10 -15 MILLIAMPERES
ANODE

FIBER CLAMP

IBER CLAMP

FIBER

FISER
STATtONARY
FIBER HOLDER

C.ATHODE

Y.Z.X. ADJUSTABLE
FIBER HOWER

X 2 ADJUSTABLE
ARC POSITIONS

FIGURE 6
MAIN ELEMENTS OF THE FUSION SPLICER
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RTCO. favors the fusion method over the other most popular method,
glueing.
In the glueing method, fibers are inserted at a steep angle into
opposite ends of a precision V groove which is cut into a small block of
copper. As pressure is applied to the fibers, they come together in the
groove. When the fibers are properly aligned, a drop of glue is applied at
the joint to create the splice. From our experience, the fusion method is
faster and more reliable.
Splicer training is the single most important training need that must be
In fact, aside from the electrical/optical conversion devices in
the fiber optics terminals, the electronics associated with fiber optics
systems is standard fare which can be easily accommodated by technicians.
Splicing, by contrast, is radically different for fiber optics than for copper
fulfilled.

cables.

f

In preparation, we have conducted splicer training for both the glueing
and fusion methods. In addition, the two splicers who were assigned to do the
splicing made numerous practice splices for two weeks before the field operations
began.
Because of the extremely small size of the fibers, splicing involves
the use of a microscope and requires a delicate touch.
Because this type of
work can cause mental fatigue, splicing is done by a tandem. of two men, who
relieve each other before splice quality suffers.
During splicing, a technician measures loss using an Optical Time Domain
Reflectometer (OTDR). The OTDR detects breaks and defects in the fiber and
measures splice loss. For the current installation, the average loss per
splice has been about .36 dB. This compares favorably against an engineering
design assumed loss of .5 dB per splice. The range of loss experienced
extends.from almost 0 di' to a high of 1.2 dB. The "high" losses have been due
not to bad splicing but to fiber cores being not completely centered or
circular. When this is discovered after the splice has been made, the splicer
must decide between accepting the loss or cutting back the fiber on both sides
of the splice until more well-centered core positions are found and a new
splice completed. Completed splices are placed in a splice-holding device and
subsequently in a splice case.
Splicing was done outside of the manholes in a van to speed the
operation. Otherwise, equipment would have had to be disassembled and
reassembled at each manhole requiring a splice.
In addition, based on our
participation in other fiber optics installations and our observations in
general, conditions in the manholes are not ideal and often too cramped
to facilitate effective splicing.
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Because splicing was done outside the manhole and because splicing
requires cutting back of fiber ends until a low-loss splice is achieved,
allowance for adequate cable is extremely important.
We are aware of cases
where, when an acceptable splice was finally achieved, there was no slack left
in the cable. Excess cable is coiled and placed in a box inside the manhole.

FUTURE APPLICATIONS

Based on our experience, we know that fiber optics is the transmission
medium of the 80's.
The economic and technical advantages it offers are
tremendous. Further, we have found our people--engineers, technicians, and
splicersreadily adaptable to this new technology. Hence, our trunking
plans call for the establishment of a fiber optics pipe along the heavy
communications corridor that extends from Waipahu to Waikiki by 1984, as shown
on Figure 1.
Our next fiber optic trunking system, will be between the Punahou and
It is scheduled
Alakea central offices, a route slightly over 4 kilometers.
for activation in the first quarter of 1980. By the end of 1980, we expect to
have three T3 systems (2016 voice channels) on the Kalihi/ Alakea route and
three T3 systems on the Punahou/Alakea route. Over the next five years, we
gill be constructing 33 T3 systems.
Hawaiian Telephone is obviously committed to fiber optics.
and forecasted construction is only the beginning.
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INTRODUCTION TO FIBER OPTICS
Stewart D. Personick
TRW/Vidar Corporation
Mountain View, California

Abstract

This Paper will provide an overview of current fiber optics
communications technology.
Basic principles and components will
be reviewed. Progress over the last 10 years will be highlighted.
Current status and challenges will be discussed, along with predictions for the future.
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Integrated Approach to Fiber Optic
Cable SubsyateI Design and Installation
L, R. Dunlop
Siecor Optical Cables, Inc.
Horseheads, N Y 11845
s,

ABSTRACT
The mystery in fiber optics has essentially vanished. System design by
the end user is straightforward and comparable to the design of conventional
copper systems. The high capacity, relative to size, and immunity to water
and EMF Induction problems provide the system planner with a new tool to
solve some old problems.
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THE ROLE OF ELECTRONIC MAIL
IN THE OFFICE OF 7.10' FUTURE

John Wilson Combs
American Telecom, Inc.
Anaheim, Cali:Zvi:aka

Abstract
The telecommunications industry and the computer industry have been dynamically expanding their capabilities during the last decade. How can we combine
the capabilities of the telecommunications and computer industry to serve the
Office of the Future?
////

During the last decade there has been a dramatic increase in the capabilities of telecommunications systems.
Within the telecommunications industry,
we call the basic telephone service "POTS", standing for Plain Old Telephone
Service.
During 1970, the POTS was the only service available to our end customers, but since that time we have seen a dramatic increase in the capabilities of today's telephone systems. With simple program changes, we have been
able to incorporate the capabilities to indicate to the business manager where
a call was placed, route the call over the least cost facility, record all
calls by an accounting center, and integrate many ancillary capabilities into
one telecommunications system. The purpzse of this paper is to examine what
In
we can do when we combine the telecommunications and computer industries.
a very broad sense, the Office of the Future will result in an integration of
computer and advanced telephone systems.
Today we have the technical capability which will allow us to integrate these capabilities and we will be examining some of those later in the paper.
First we must ask an important question . . . "Why would we want to do
this?" Those of us who actively participate in the sales profession know that
sales of an individual item is relatively an easy task. The challenge comes
in selling a product that is designed to serve a mass market. To develop a
new capability within a system, the product or service must serve a broadbased demand, and the broad-based demand for the Office of the Future is an
increase in productivity in the white collar work force.

There exists a real need for an increase of productivity of the white
collar worker. Just think if we could gain the experience of this convention
without leaving home. As white collar workers, we need to analyse what we can
do to increase our productivity.
In the ten years, from 1960 to 1970, the
productivity in the blue collar market segment increased seventeen times faster
than the white collar worker. During 1975, the number of white collar workers
increased in size to that of the blue collar work force. This increase is
projected to continue until estimates are that during the 1980's the white collar work force will be three times the size of the blue collar work force. We
are going to see a dramatic shift in emphasis from the blue collar worker productivity to an increase of the white collar productivity. With the blue collar worker, we have developed a set of indices to measure the results.
These
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serve Co measure and match current production against previous performance lev-:
els.
You will see an increase in these types of indices for the white collar
worker. For example, an increase in the management by an objective type of
philosophy. The Office of the Future is driven by the need to increase in productivity of the white collar worker.

Until 1973, those of us in the telecommunications business provided Plain
Old Telephone Service. Today, January, 1980, we have a telephone system that
provides "everything you would ever want to have and were afraid to ask." The
new systems are provided at a cost equal to electrical mechanical systems of
1973 when we take into consideration inflationary factors. Today's focus.
system provides a whole range of exciting capabilities, including Automatic
Route Selection of calls over the least cost facility, Automatic Call Distribution for processing large volumes of incoming calls, Station Message Detail
Recording to record detailed call billing on all telephone calls outside of the
system, specialized telephone service designed to meet the needs of the health
care market, and specialized communication services designed for the hotel/
motel systems. These advancements in the telecommunications industry, when
coupled with the dynamic growth we have seen take place in microprocessor controlled computers, provides us with the capability to serve the changing business needs with an Office of the Future system.
Now let's take a closer look at how we can effect the e'ficiency in productivity of the white collar work force.
Our blue collar worker is an individual in our industrial society who is
paid to make, build, and produce items. These are generally tangible items
that can be:
seen, felt, and checked. The white collar worker in our industrial society receives input from a variety of sources and makes decisions and
distributes those decisions.
In otherwords, the white collar worker is paid
to communicate and decide. Basic communications takes two forms, verbal and
written.
Let's examine how tomorrow's office environment can improve the communications productivity.
VERBAL COMMUNICATIONS

How can the electronic mail and Office of the Future improve verbal communication? The advantage of verbal communications is that it is generally
timely. We can communicate in a very timely manner using direct verbal communications.
The disadvantage of this timely communication is that it generally involves an interruption.
Do you seem to operate each day in the
"interrupt" mode? Do you feel that sometimes after a day is done, and yok
have given 100%, you have nothing to show for your efforts? Do you work Joie
at night or come in early in the morning to get some "real work" done?
Doust
feel bad, so do I.
I wrote this presentation in a hotel room in Chicago and
just got off a phone call which interrupted by preparation of this presentation.
The key is
. what do we need to do to be able to improve our verbal
communications in our Office vf the Future/Electronic Mail environment to make
our verbal communications more efficient?
.

.
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Message Center
One of the exciting things we can do to improve our verbal communications
is the message center. During those times of the day in which you prefer not
to be interrupted, the Office of the Future will offer a message center which
will automatically route calls to a central answering point. The message center will provide the message center attendant with a called party display, so
that the message center attendant can answer the phone in a personalized manner. The message center is provided with instant access for your individual
status and enables the message center to either route the call to the forwarded
location or provide the incoming party with an outline of your itinerary for
the day. An added capability as part of this message center will be the routing to an automatic message device which will be able to record a verbal message for reply at a more convenient time. Some might think that this is not a
very personalized way to tommunicate. However let us examine some of the facts.
Of every one hundred phone calls that are placed, how many are completed to the
destination party? The answer is . . . 28 out of every 100 calls are completed
to the destination party. Think about the number of times you have called
someone and they are not available at the time. For those of us who travel, I
suspect that the completion rate is even less than 28%.
Audio Message Distribution
I would also suspect that 90% of the routine communication could be effectively done with an audio recording device so that you could leave a complete
detailed message, change appointments, request appointments, and announce sales
results over an audio message distribution system. This environment to verbal
communications would provide a capability to deliver a verbal message during
off hours. During the day, one would be able to record verbal messages with
the capability to deliver these verbal messages during of hours. During the
day, the recorded verbal messages would be provided, and at night, our
systems would be able to automatically distribute this information to the
appropriate location at a time at which the long distance telephone rates would
be reduced. This is especially important where the communications expense is
as high as it is in Hawaii compared to the mainland. Think of how valuable
this service would be . . . to be able to communicate with outlining areas,
advertise to customers on new service offerings, reschedule delivery of material, and update remote employees on main location activities. The idea of a
message distribution system would be to be able to deliver messages to multiple poilts during off hours at reduced rates. Thank of the value and reduction of paper which provides your customers with advanced notification in new
service offerings, scheduled material, and agendas for meetings.
Video Picture/Electronic Blackboard

A natural extension of the.audio message distribution system will be the
provision of a video picture, along with the audio communication. This con- ,
cept has not been verAEuccessful in its implementation for the residence customer, however, it is blg4nning to gain acceptance in the business communities.
The picture phone could have a substantial impact on the amount of business
Participation in the picture phone conference concept,
travel that is done.
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on an interactive basis with both audio and visual, can also be enhanced with
an interactive electronic blackboard. An electronic blackboard enables one
conferee to write on an electronic surface which is duplicated at the other end.
This adds the visual dimensicn to the verbal communications process in addition to providing an interactive communications tool.
These are some of the methods, that we can see, to enhance the productivity of the white collar worker in the Office of the Future concept. The verbal communications, which is only one part of the communications process, can
be enhanced through message centers, audio message distribution, and video pictures /electronic blackboard.

How do you feel these changes can effect and improve the verbal communications? What percentage of your calls are received by the destination party?
Do they exceed or are they below 28%? In a typical office environment today,
75% of our communication is done on a verbal basis, and 40% is written. It is
estimated that in the Office of the Future environment, percentages will shift
dramatically. While the level of verbal communication should drop substantially, the effectiveness of this verbal communication should improve.
WRITTEN COMMUNICATIONS
The mounds of pezperwork that arrives at our in-basket stands testimony
to the-volume of the written communications that we utilize in our day-to-day
operations. The advantage of written communication is that each individual
can review, at their convenience, the material provided it written communications which does not require a simultaneous activity and create interruptions.
The disadvantage is that it is time consuming to absorb, especially if you have
not completed your Evelyn Wood Speed Reading Class. The Office of the Future
will bring with it an increase in the written correspondence, or more exactly,
an increase in the read correspondence versus the verbal communication. SincL
we will see an increase in the written communication, it is important that we
analyze how we can, in the Office of the Future environment, improve the productivity of this communications media.
Dictation Access

The first step in the implementation of an efficient communication method
is the centralization of the written material production. In today's telephone system, with few exceptions, it provides the capabilityfordirect access
into a centralized dictation system. With today's text editing electronic
typewritter, it is a natural reduction in the effort required to prepare writIn addition, most dictation
ten communications within the office environment.
systems can be accessed at night so work can continue from a hotel room, office,
home, and car during the off hours.
Electronic Mail

A natural extension of the centralized dictation is the electronic mail
concept. While it is the primary purpose in today's session, you can see that this

function is only a part of the entire Office of the Future environment.
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The

combination of the electronic tyrwrit,.r, '4th store and forward high-speed
data and facsimile will provide
benefits for the timely transmission of written material.
the electronic mail system
q 4 ke/
D?ii.
is the timeliness of which it an d :
s.
41.9,:r4-Jute information. The traditional computer aspects of tie el
cuic ma, v.11 continue to be located in
a computer-like device, not the tel.,: ,tit s'scea. However, the telephone system, when combined with-an elec.ron,4
rpater, can provide the capability
to store information and automatica.1, fotwIrl i7 during off hours, can select
the least expensive route to place at
uti w ten all outgoing facilities
are busy can automatically recall itsti ant pla4 a call when a circuit is
available. This anables timely dist:t uticn cf .nformation, yet outside the
confines of the in-house telephone system. Tilts iistribution can be handled
during off hours when the telephone rattle are at their lowest to minimize the
expense. Within these systems, we 1411 be Ale to provide transmission of data,
voice, and electronic mail. We win be able tc 1.roN414e the distribution of
this information either immediately for trgent items or forward when the expense
associated with placing these calls is reduced.
Electronic Information Retrieval
A second key component of the electronic -.ail is information retrieval.
Electronic information re:rieval will enable us to eliminate bulky paper file
systems we currently wori. with today.
Think about the amount of time your
secretary spends rummagitg through inefficient filing systems to obtain an
important piece of correspondence. The electronic information retrieval system not only applies instant access to previous written communications, but
eliminates the necess.y to duplicate a copy for the file which many times is
delayed being placed in the file, since filing is generally not a top-priority
item. With the electronic information retrieval, access to information will
be immediate once tha correspondence is prepared and in its final version.
The electronic mail system will then automatically place it into the mail
storage.
We have ou:littld three exciting ways to improve the communications process: Centralized dictation, electronic mail, and electronic information
retrieval. The challenge that faces our industry today is the provision of a
few key items :hat will be necessary to complete the interface between the
telephone system mid its computer counterpart. The challenge facing us is the
development of an industry-wide interface compatability standard that will
allow a variety of computing devices to be directly interfaced with the telecommunications. Within the telecommunications industry, we need to enhance
our capability to provide store and forward of voice data and facsimile information. Currently under progress within the telecommunications industry is
the improvement and refinement of the message center concept which is very
close, in reality, to many electronic telephone systems, including the focus..

We have participated in some exciting changes in the past and can see that the
future will hold for us some very exciting opportunities.
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Experiences of an Electronic Mail Vendor

Authored by

Dr. Thomas Mari 11 and Jeffrey B. Holden

Computer Corporation of America
575 Technology Square
Cambridge, Massachusetts 02139
(617) 491-3670

...

Abstract

Material will be presented concerning the present COMET Electronic Mail
System's capabilities and how these compare with traditional modes of
Fundamental facts concerning Computer Message Systems
communication.
potential for business growth will set the stage for a review of some
In conclusion, the speaker will focus on the
presentday implementations.
importance of Electronic Mai' for all of us.
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Computer Message Systems (CMS) are a relatively new phenomenon (5-6 years)
and are the result of work dine in the Time Sharing Services industry,
computer networks, and Advanced Research Projects Agency R&D activities.
Computer Message Systems use the computer as an integral component of human
com munication.

Using a computer, term inal the CMS performs or aids in message creation and
distribution, electronic filing and retrieval, and message reading.
Computer Message Systems are a unique form of el:tronic mail because their
use results in the direct linking of two or more people wishing to
communicate.
Up till no w there were three means of such direct
communication: face to face meetings, the m ails, and the telephone.

It

interesting to note that two of these socalled "direct communication
(Mail and phones) have been so corrupted in the business world with
administrative overhead that it seems rarely plausible to use the term direct
(witness the secretary opening/copying and distributing mail and placing
phone calls for the manager).
Now let's review some of the problems with
these three traditional means of direct com munication (in particular
telephonic com munication) and relate them to CMS.
is

m cans"

The Problem of Location

If

I
want to com municate with Mr. X by phone, mail, or meet with him, I have
to locate him somewhere on the face of the earth. This is often very hard to
do and, as the modern business environment becomes more and more mobile, it
becomes harder and harder. Where in the world is Mr. X?

If the time

during normal business hours, one assumes he is at his desk.
He is in a
A lot of the time, it turns out, he is not.
meeting down the halt, he is in the men's room, he is in transit to another
He may be sick, out to
office, or perhaps he is not in the building at all.
lunch, making a custom er call, In a car, an airplane, or the Lord knows
But

is

he

is

really?

where.
Furtherm ore, I may want to talk to Mr. X outside of working hours.
This is
even harder.
He may be at home, at relatives', out to dinner, or at . the
In today's fastpaced world, Mr. X is very
movies.
One thing is for sure.

hard to find.
The Problem of Interruption
But our problems have only begun. Suppose I know where Mr. X is, that he has
a phone nearby, and that the phone is not busy. What makes anyone think Mr.
X will be willing to 1.4 interrupted? The chances are that he will not, and l
can't say I blame him. I do the same. A lot of the time I'm in a meeting,
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because I'm doing some work that
would like to continue doing. (Of course,
for me even to say I'm in a meeting requires an interruption in my work.)
1

I call Mr. X and leave word.'
He calls back and leaves
(This game is
call him back and leave word.
He calls back, etc.

So what happens?
word.

I

l have known cases where this has literally gone on
called Telephone Tag.)
for weeks. By thy time
got through to the other person, I had forgotten
what I wanted to teril him.
1

Let me give you some statistics of my own use of the phone. I did a study
an
discoiered that, of the calls I placed, only 26 percent of them went
through on the first try. This means that on the average I have to place
almost four calls in order to get a single ore completed successfully.

In 38 percent of the unsuccessful cases,
In another 38 percent of
in
th' cases, the number didn't answer (most of these were internal
14 percent of the cases, the Galled number was busy, and the remaining 10
What were the problems?
the person being

percent represent

All kinds.

called refused to be interrupted.

miscellaneoul problems

such

as

the

line

lost before

being

the called part, answered.

Altogether, a great deal of aggravation.
The Problem of Time Zones

far we have been assuming we are communicating within the same time zone.
But what if we're on the East Coast calling the West Coast? Let's assume
that business executives work 9 to 12 and 1 to 5, five days per week. That
means that at best, a manager is in his office 35 hours per week. But if two
So

managers are on opposite coasts, they are simultaneously in their offices, at
best, only 15 hours per week.
As we have seen, Its hard enough to reach

anyone on the phoric given 35 hours to try b.

When the window

is

reduced to

15 hours, the problem is roughly doubled.

And what happens if were in New York trying to communicate with Tokyo? Now
has shrunk to zero.
There is simply no time at all
during working hours that one manager can hope to reach another.
the ',telephone window"

The Problem of Records
When you use the phone, there is no record of who said what to whom when.
In my own
For many business purposes, this makes the tall virtually useless.
case, I have long ago gotten into the habit, after all but the most trivial
calls, of picking up my dictating machine and dictating the substance of the
The dictation belt goes to my secretary, who types it out, and
call.
eventually sends me the typescript. I then scan the typescript, make

corrections if necessary, and put it in for filing.
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In sho. t, one phone call generates
me, as w ell as a typing task, a

a dictation task and an editing task
for
duplication task, and a filing task for my

secretary.

The One-to-Many Problem
world, one person often wants to communicate with many.
Yes, it is possible to set up a conference call on the phone.
But
it's so hard to set so, and it's so unsatisfactory that it's very rarely done
in practice.
Typica .y, if a business man wants to communicate with a group,
the

In

business

people.

he gives up on the phone and has a meeting or writes a memo.
The Problem of Information Density
shares a problem with
speech is very low.

all speech communication: the inform ation
Generally, the electronic trans mission of
speech requires about 60,000 bits per second.
These 60,000 bits of speech
carry about the same inform ation as 1S characters of written 'text. (Try it
The

phone

of

density

in one second you can read out loud a passage of about IS char ;ters).

But you can trans mit 15 characters directly as text by trans mitting only 120
bits of information, rather than 60,000 bits of speech.
If you insist on
trans mitting speech you are transmitting SOO Limes too many bits.
And all
these bits have to be paid for.
In a very fundamental sense, speech is an
uneconomic medium of communication.
The Problem of Long-Windedness
My

final

problem

is

that

the

conventions

of our

society

require

us

to

be

long-winded on the phone. One must inquire about the other person's health,
or the health of his family.
How're the kids, George?
There is the
obligatory discussion of meteorological conditions.
Pretty chilly out today,
wouldn't you say? When I measure the length of my own phone calls, I was
surprised to find that my average call took 4.8 minutes.
1

, is

you

of 4.

almost impossible to get someone on the phone and say, "This is Jeff,
plan is approved," and hang up.
That would only take 3 seconds instead
1

minutes.

But our social conventions won't allow it.
The Co mputer Message System

now turn our attention to CMS.
CMS do not require you to locate
anyone. They never interrupt. Time zones don't matter.
Alt co mmunications
One message can go to multiple
are automatically recorded and filed.
recipients.
Computer Message Systems are based on transmission of text,
which has high inform ation density, rather than transm ission of speech, which

Let's
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has low information density.

Messages are short rather than longwinded.

in fact, no
I
believe one can appreciate this definition of CMS. "Computer
Message Systems are a means to communicate and record corn munication in a

timely manner without locating

or

interrupting the recipient and without

undue adm inistra ion.*
concur with some "experts', who predict a doubling of the CMS business in
the U.S. over the next 3 years.
During that time, most major corporations
I

and government agencies will have acom plished tom e pilot evaluations of CMS
and some will even begin full scale implementation.
Interestingly, the real
movers in this market m ay be in the secondary tier organizations where a
bolder attitude prevails.
the longer term, CMS m ay earn their places as an assumed means of
managerial cam m unication, once again establishing control of per:
to person
communication in the rightful place of the individual doing the

In

com m unicating.

Prior

to

this

happening,

though,

there

is

the

necessity

to

address

certain

real or imagined problems with CMS.
The Organizational Concern
The first of these problems is how does the Computer Message System
the organization. Or, who is in charge here?

fit

in

This, of course, leads us to the debating candidates.
Telecom munication services
and administrative services.
Certainly
there are strong cases for all three but in the end I doubt that it really
matters.
What does matter is a corporite level of commitment (in terms of
funds and moral support) to whoever is assigned the responsibility.
Beyond
this is the overpowering requirement that CMS be understood as a service
entity allotted nearly no margin of error. The key to success is response to
dem and.
A rule to heed is that the Computer Message System is only as good
to the user as his last experience with it.
Note that the lack of this
response to dam and has been the very downfall of the mails such that today
MIS

nothing important happens by way of the m ail.

Would you bet your job on

a

USPS delivery?

The Cost Concern

A second imm ediate problem we are all faced with is the cost justification
hurdle. Anytime anybody needs to kill anything this is the mode of attack.

Before venturing on a path to establish an al: tight cost justification model
for CMS, I maintain it is important to establish relative affordability.
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So let's compare some dnit costs:

First, 'let's compare the COMET Computer Message System and the
telephone.
A three minute telephone call from Boston to L.A.
business hours, costs $2.44 plus tax, while a measured
message to be composed, edited, filed, transmitted- -and
L.A. read and filed--costs $1.07 using the COMET Service

during

16line
in

Rates.

Next, let's compare COMET and a Memo or Letter.'" According to
Dartnell Institute, the cost of producing a sin gle business
letter is $4.47; others say the cost is as much as $18.00.
Finally, let's compare COMET and TWX.
A recent review of a
company's TWX service indicates that what costs $20,000 a month
in TV/ X sery ices would cost only $13,000- using COMET.
cost comparisons provide proof of affordability; however, it should be
noted that when one considers CMS value added services, the case becomes even
clearer.
Still, we have to go beyond merely comparing costs and, for this,
let me suggest various "Justification Scenarios" which m ay serve to be more
important as they result in individual productivity improvements.
These

One is span of control, the idea being that the number of managers or
supervisors could be reduced and the work rem ain constant.
A second area
involves reducing the extent of interruption thereby increasing the amount
and value of work.
Another scenario could be based on reducing supporting
An opportunity in some applications
shadow functions around communications.
Finally, but
centers around the speed with which inform ation is transferred.

perhaps most importantly, is time savings.
Let

us

the

use

last

of

the

(time

savings)

and

follow

the

scenario

for

possible cost justification.

In my vie w,

the prim

cost benefit of

Electronic Mail

is

in the

executive

time which is saved. What is the cost of managerial time? Take a $50,000 a
year manager. Add 30 percent overhead and assume he worked 1800 hours per
It then turns out he costs his employer $0.60 per minute, or just one
year.
cent per second.
You can subscribe to an Electronic
are the costs of Electronic Mail?
Service (use of a time shared central computer that runs the Electronic
Mail program) for $60 per month, and you can rent a term inal for $90 per
If a
Hence, you are in business for $150 per month per subscriber.
month.
company buys an inhouse Electronic Mail system, including term inals, and
shares the term inals am ong a reasonable number of people, the cost can drop
What
M ail

as low as $20 per month per subscriber.
But

let

us

use

$150

upper

rotod.

Now

:f our hypothetical executive
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can save just 12.5 minutes per working day through the use of Electronic
Mail, he will pay for his use of the Electronic Mail service.
If we are
talking of an inhouse system, 12.5 minutes per day will pay for his use of

1

the system many times over.

fact, it is my impression that an Electronic Mail system saves a manager
not merely 12.5 minutes per day, but many times that amount. Take my own
case.
On an average working day I deal with 24 messages (I receive 14 and
send 10).
The time spent in doing that is 16.4 minutes.
If, instead of

'In

using

Electronic

Mail,

I

used

the

phone

for

these

24

messages,

considering

that my average phone call takes 4.8 minutes, I would be spending 1.9 hours
on the phone.
I would therefore waste about
For our
1.6 hours per day.
hypothetical manager, this would cost ;58 per working day. Over the course
of

a
month, he would recover the cost of his use of an El ectronic Mail
service seven times over. If we are talking of an inhouse system, he would
recover the cost fifty times over.

costs of Electronic Mail discussed above have not included toll charges
for telecommunications -- Telenet and Tym net.
In com paring tne cost of
Electronic Mall with the cost of the phone, we can consider that toll charges
are roughly equal in the two cases.
If anything, Since Electronic Mail
interactions are so much shorter than phone calls, the co mparison would

(The

probably widen the gap in favor of Electronic Mail.

It

should be pointed out that our cost analysis so far has taken account only
the manager's time in reading and writing messages as compared with
tal king on the phone.
It has given no weight to the fact that, on the
aye ge, each phone call has to be placed four times, to the fact that if the
ex ecutive wishes to have ve a record of the phone call he has to dictate or
write it out, to the fact that Electronic Mail does not disrupt him m any
times a day, to the fact that he has no time zone problem, etc.
If we took
these additional matters into consideration, the cost advantage would be even

of

greater.

But ultimately, cost savings m ay not be the real point.
that the typical manager is overworked, always
hassled.
Electronic Mail provides relief.
It
organizing his communications and allowing him
I
would be very surprised if Electronic Mail did
standard for the business person in the next

way to live.

short
makes

Perhaps the key is
and constantly
him more efficient by

of time,

to be m aster of his own time.

not become the communication
it's simply a better

decade.

The Hum an Behavior Concern

third issue of present concern is that of human behavior. Past experience
taught us a lot. Although there is plenty of room for im prove m ent, many
vendors are skilled at employing human engineering and growing numbers of
users effect change through ui.derstanding and involvement.
A
has
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Some particular hum an behavior problem s CMS encounter are:
curve, command language and typing.

the satisfaction

satisfaction dip, also term ed buyer remorse, occurs when there is initial
excitement surrounding this brand new thing, followed by a realization of the
limitations of the system (disappointment)
m ent) and, finally, a rise to a stable
The

realistic satisfaction level.
user command language probism is the responsibility of the vendor or
Failure to under estimate the needs for simplicity of language,
designer.
friendly response, and natural or expected flow surely dooms the CMS.
The

Finally. is there a problem in typing?
Surprisingly little.
One executive
states he would be absolutely incapable of typing a business letter, but has
no trouble with Electronic Mail.
Why is that?
!
think there are three

First, the messages are short (if I want to send a long one, l ask
my secretary to type it for m e from; her rm final. But for ordinary m essages,
it's much quicker for me to do it mys. ).
Second, the system helps by
providing editing faci'ities that make it easy to correct errors.
Third, for
some reason that I don't fully understand, it doesn't bother me to send out a
message with a couple of typos. (By contrast, I would not tolerate a me mo to
go out over my name with even a single error.) Evidently the psychology of
reasons.

the Electronic Mail user makes him very relaxed about such cosmetic issues.
The Technology Concern
The final issue of corcern I will address is that of technology to support
CMS.
Many of he technological pieces are obviously ready (witness progress
in the term inal arena, packet networks, and the general cost periormance
trends of hardware).
But underlying these obvious accom plishm ents
s
the

realization that providing Computer Mtssage System capabilities to a group of
1000 is one thing; for 100,000 quite anothor.
At the latter user population
level, the true technical challenges surface and they are concentrated in
solving traditional data base problems.
As an illustration of the type of problems, let us note that when the user
population exceeds 100,000 names, the probability of a name ambiguity for an
addressee is over 70%.

provide CMS for

these large populations requires sophisticated new
techniques concentrated in the areas of distributed data bases which
afford reliability, response, and reduced communication costs.
To

software

And, of course, the thousands of users of a CMS will be generating thousands
messages for storage and retrieval.
It is encouraging to note that these
supportlna technological building blocks (that is, a distributed data base
system and large scale storage and retrieval capacity) have been accomplished
on the A R P ANET System.
The latter is a system called Datacomputer which
encompasses 3.2 trillion bits of storage (this is equivalent to 1500 IBM
of

3350's)

and

allows

users

to

store

and
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retrieve

messages

by

14.5

any

word

or

header or text.
The form er is a system entitled SOD I,
first working distributed date: base management system In the

combination in the
which

is

the

world.
CMS Success Stories

At this point, I will outline some CMS user experiences and glean sensitive
factors for implementation consideration.

first case is a Fortune 100 company that produces minicomputer systems
and peripherals. They have an inhouse Computer Message System that consists
of a POP 11/70 with 300 megabytes of online storage supporting over 700
For historical background; this Computer Message System
users via 29 lines.
For the active use's of this
has been in opera 'ion since January of 1978.
system, the average number of daily logins is three, while average daily time
The user population profile is heavily weighted
logged it is 25 minutes.
towards managers and professionals.
Use of this Computer Message System
includes broadcasting of information, information inquiry/response, task
assignments, follow up on task assignments, requests for action, status
The

reports, meeting agendas and/or m inutes, followup on conversations, and
discussion of issues. As a result of
in the number of phone calls as well
memos, while the number of meetings remained

inform al
decrease

its,
as

the

use

there

has

been

a

the number of interoffice
same.

Flharty, the users

have noted a productivity increase.

Our second success story

is

a

Fortune 100 conglom erste m the

st.

oh i. 0 t

electronics industry using CCA's COMET time shared service.
This system
is
consists of backedup 11/40 's with 250 megabytes of online )...4 age.
It place) the number of
account has been active since April, 1979.
subscribers at 150 while the activity level is again placed at 2-3 logins per
user per day. The user profile chart indicates that managers and executives
comprise 75% of the total user popula-ion, with salesmen at 10%, technicians
at 5%, and office and clerical workers at 10%.
The uses of this Computer
information
inform ation,
broadcasting
of
System
include
Message
and

.

inquiry/response, task assignments, followup on task assignments, requests
for action, status reports, meeting agendas and/or minutes, folio wup on
conversations, and inform al discussion of issues. The results of its use
show,

once

again,

a

decrease

in

the

number

of phone

calls

?s

well

as

the

number of interoffice memos, while the number of meetings remained the same,
and the users' productivity increased.
success story is that of a multinational oil firm also using the
The account history indicates that the Computer Message
service.
System has been in use in this area since March, 1978 with the number of
subscribers at 50 and the activity level at 1-2 log ins per users per day.
The user profile, again, is weighted heavily in favor of managers and
technicians, with managers at 43%, engineers at 4%, technicians at 40%, and
The account applications fer the
office and clerical workers at 13%.
Computer Message System have been in personnel (labor regotations), finance,
A

third

COMET
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proj ect control and inventory control. The results are consistent with a
decrease in the number of phone calls, a decrease in the number of
interoffice memos, with the number of meetings remaining the same and user
productivity increasing.
Common

characteristics

of

all

these

success

stories

are:

a

high

level

of

management use and support -- the CMS is solving a real communication need, a
critical mass has been achieved, and there has been a reasonable time of
experience.

The bottom line lessons for anyone implementing CMS are to cbtain top level
buyin, use a real application, use the complete application (mass), and give
it enough time.
In conclusion I will leave you with this.
You have seen and heard and
discussed Eictctronic Man (EM), and
hope we can keep focused on the
importance of all this.
It is important for us as a nation in the face of a
lagging economy and this fact is centered around the need for office
productivity improvement.
It is important for your organization because EM
will allow it to run better and leaner, capture more market share, run higher
prefits, hire more capable people.
This is especially true for those
1

organizations that recognize the opportunity and seize it.
it
important for you and me because a more successful economy
means better more plentiTul goods, and improved company performance means
better pay and benefits.
Do no underestimate the value Electronic Mail can
Finally,
play

in your life.
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INTELPOST Network
In The Pacific
Helm° Raag
Communications Satellite Corporation
Washington, D.C.

1.

Introduction

Electronic mail systems are being actively developed and installed in
many countries around the world. Electronic mail technology in such areas as
document scanners, printers, character recognition, word processing etc. is
one of the most actively evolving technology areas at this time.
An international approach to the introduction of electronic mail is
particularly attractive for several reasons. The longer distances generally
involved, especially in the case of intercontinental'mail, accentuate the
advantages of electronic mail handling as opposed to physical handling, in
terms of both transmission/transport time and transmission/transport cost. For
that segment of mail which is presently subject.to transmission by alternative
means of communication to permit more rapid delivery, electronic mail is
attractive because these alternative means of communication are more costly
internationally than in a domestic environment. The availability of physical
transport facilities between different countries varies widely, and is meager
in many cases. Routing is frequently circuitous. Bypassing these facilities
through el:etrical transmission facilities has a distinct advantage in terms
of time.
The attractiveness of international electronic mail has been recognized
by the Postal Administrations in many countries, and this has led to the
INTELPOST is an experimentINTELPOST (International Electronic Post) system.
Its concept is illustrated in
al international electronic message system.
Figure 1. Since March 1978, COMSAT has been planning, designing and implementing the INTELPOST system for the United States Postal Service (USPS).
Figure 2 is a view of the INTELPOST service center in Washington, D.C. The
Postal Administrations of the United Kingdom, Federal Republic of Germany,
France, Belgium, Netherlands, Argentina and Iran have decided to implement
similar INTELPOST installations, and have agreed with the USPS to conduct
demonstrations and a field trial of the INTELPOST system.
A number of countries in the Pacific have shown also strong interest in
the INTELPOST system. It is thus appropriate to consider the implementation
of the INTELPOST network in the Pacific and its interconnection with the
INTELPOST network in the Atlantic Ocean region.

The views expressed herein are those of the author, and do not necessarily
represent the views of the Communications Satellite Corporation or the United
States Postal Service.
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2.

System Design

The INTELPOST system has been designed to provide an international
electronic message service between end users. It has been designed to be a
postal service. This means that in addition to the technical design of the
system, other INTELPOST service features, including message collection and
delivery procedures as well as other message handling details, have been
planned and coordinated between the participating Postal Administrations.
This paper is limited to the discussion of the more important technical
These are:
features.
Network Approach
INTELPOST sites are intended to be interconnected to form a network,
instead of being implemented as a series of separate point-to-point links.
The network enables the routing of messages between any of the sites in the
network.
In
Each site can act as a source or a destination of a message.
addition, commensurate with the throughput capacity of the site, each site can
act as a transit center for messages of other sites when the necessary
transmission facilities are installed and the necessary routing instructions
are included in the computers of the sites.

The advantages of the network approach to INTELPOST system design
The amount of scanning and
parallel those in telecommunication networks.
printing equipment required at the various sites is minimized, system utility
is maximized, network topology and the use of transmission facilities
according to traffic requirementb can be optimized, and alternative routing
paths between sites can be provided.
The initial implementation of the INTELPOST network in the Atlantic Ocean
region resulted from a series of bilateral agreements between Ow USPS and the
participating foreign Postal Administrations.
This determined the star
configuration of the initial network as shown in Figure 3.
Store-And-Forward Operation
The INTELPOST system equipment configuration is shown in Figure 4. It
includes a minicomputer with disk storage for store-and-forward operation.
All messages are stored on disk after scanning and before being transmitted to
distant sites. Similarly, all received messages are stored on disk before
printing.
Thus the scanning and printing operations are separated from the
message transfer procedures between sites.
This provides a number of
advantages. The transmission data rates to different INTELPOST sites are
determined on the basis of traffic volume requirements and may vary.
Store-and-forward operation provides transmission data rate buffering of the
printers and scanners to the transmission lines.
The disk storage allows for
-essage load buffering both for incoming and outgoing message traffic.
INTELPOST is intended to be an international system with sites in widely
different time zones.
It is not expected to have operating personnel at all
Store-and-forward operation allows
sites, 24 hours a day, at least initially.
unattended reception and storage on disk of incoming messages as well as
unattended transmission of stored messages to distant sites. In tie initial
INTELPOST equipment configuration up to about 1000 pages can be stored on disk
3E-17
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at a site at any one time. Store-and-forward operation allows to separate the
transmission error control procedures from the scanning and printing operations, and it allows to retain the stored message on disk at the originating
site until the receiving site notifies that it has received the entire message
without errors.

High-Speed Scanning and Printing
High-speed facsimile scanning and printing equipment is important mainly
for two reasons. First, it provides for operator convenience and secondly, it
enhances system throughput capability.
Needless to say, facsimile equipment
handles all alphabets, reproduces graphics, handwritten material etc. The
facsimile data in the INTELPOST system conforms to the format of CCITT Draft
Recommendation T.4. The specified resolution is 7.7 lines /mm and data
compression is according to the modified Huffman run-length code specified in
Rec. T.4. These parameters determine that a scanned page results in about
four million bits uncompressed, and, on an average, about half a million bits
compressed.
The facsimile scanners and printers in the present INTELPOST equipment
implementation operate at about 10-12 seconds per page.
The data compression
and expansion is accomplished in the scanner and printer, respectively. Thus
the transmission data rate to/from the computer is 50 kbs.
Message Control

In a postal electronic message system, message control is one of the
fundamental and more important requirements. It is essential that no message
or part of it be lost or misrouted. Measures must be included in the system
design to keep a record of the scanning, transmission and printing times of
message,. along with other data although it is equally important that the
contents of a message be not retained in the system for longer than to assure
that Ole message has been successfully transmitted and printed.
Message control measures in the INTELPOST system are visualized to evolve
in a phased manner. In the early phases of INTELPOST implementation, postal
Later, the use of more
operators play a significant role in message control.
automated measures is visualized.
For message control in the INTELPOST system, each message to be
transmitted is assigned an identif'---:ion number which includes the
originating site identity and a six digit assignable alphanumeric code. Each
message is accompanied with a tranymittal sheet where the sender's and
addressee's names and addresses are included, the number of pages in the
message, the destination site identity, the message identification number, the
delivery method from the receive site to the addressee, etc.
The system keeps track of the flow of each message from the originating
site to the receiving site. At the originating sits, a confirmation label is
printed for every transmitted and printed message which includes the message
identification number, the destination, the priority level, the scanning time
at the originating site and the printing time at the receiving site.
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Message control is exercised also as part of the message transmission
procedures between sites. The message is retained on disk at the originating
site until the receiving site signals to the originating site that the entire
Similarly, the message is retained on
message has been received correctly.
disk at the receiving site until the printer operator acknowledges via the
data entry terminal that the message has been properly printed.
Error Control

To protect against transmission errors, an error detection and retransmission scheme has been included on end-to-end basis. That is the
destination INTELPOST computer checks the received packetized data for errors
in the individual packets and acknowledges all correctly received packets.
The intermediate or transit sites do not perform such checking. The
originating INTELPOST computer waits for the acknowledgments to arrive for all
transmitted packets, ,ld after a preset time, retransmits the unacknowledged
packets.
3.

System Implementation

Since INTELPOST is an experimental system, an important requirement is
that the system is flexible for accommodating changes in equipments as well as
in operating features. At the same time to permit its implementation in a
relatively short time, the demonstration system was designed to include only
the necessary basic system features which would allow a meaningful demonstration of system operation, and an initial evaluation of system operation and
performance.
The demonstration system was implemented with the following
fundamental criteria in mind:

- Low cost
-

nonredundant equipment configuration
basic software

-

flexibility for expansion

The INTELPOST systems have been implemented at present Uy all participants using RAPICOM Corporation SOOT and 50OR high speed facsIraili scanners
and printers and Digital Equipment Corporation PDP 11/S4 senicomputers. As
the system evolves, implementations using other equipment call also be
The scanners and printers employ a specially designed computer
expected.
The minicomputer provides for modular system construction, for
interface.
connection of different facsimile, character recognition or other terminal
equipments, or for changes in INTELPOST network topology. Finally, the system
software is also designed for implementation in a modular manner so that
changes and additions of system features can be accomplished relatively
easily.
The initial INTELPOST system implementation and operation has proved the
soundness of the basic system design. During the field trial and for an
operational system, various.system hardware and software enhancements are
visualized.
Among the more important intended improvements are the
following:
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inclusion of additional scanners and printers and additional
computer modules to increase system reliability as well as to
increase system capacity;
improve system monitoring, control, fault diagnostic, error
recovery, and maintenance features;
tailoring of systems to meet different traffic handling requirements
and to provide for local options;
provision of features for gathering system performance and traffic
statistics, gathering accounting and billing data message
encryption, and dynamic traffic routing.
4.

INTELPOST Network Implementation In The Pacific

The atar configuration of the initial INTELPOST network in the Atlantis
Ocean region is not optimum for an operational system.
Studies are currently
underway to define a network configuration which provides for increased
reliability, meets the varied traffic demands of the various sites and
optimizes the use of transmission facilities. Figure 5 shows a mesh network
of the same INTELPOST sites as in Figure 3.
Such a meshed network can be
engineered to meet the cited requirements.
It is recalled that the initial INTELPOST network in the Atlantic
resulted from a series of bilateral agreements. To implement a more optimum
network configuration in the Pacific from the start, it would be desirable to
obtain a multilateral agreement among a number of Postal Administrations in
the Pacific to join the INTELPOST system, to define the traffic handling
requirements between the individual sites, and to proceed then with an
optimized network implementation. Other technical and operational matters
need also to be agreed multilaterally.
The global INTELSAT satellite system is uniquely suited for supporting
INTELPOST network operation. The INTELSAT system includes most of the
countries in the Pacific.
It provides direct access across oceans and
continents to the country of destination, and is capable of handling a much
greater range of different data rate signals than can be handled by
intercontinental terrestrial facilities. The INTELSAT satellite in the
Pacific can provide the connectivity for INTELPOST service among all the
countries which have earth stations to access the INTELSAT systems and tandem
connections to the Atlantic and Indian Ocean regions are easily made via
At the present time, there are
countries which access those regions as well.
over 20 INTELSAT earth stations in the Pacific region, linking almost as many
different countries, and providirg about 90 earth station-to-earth-station
paths.
Several different methods for INTELPOST network implementation, using the
INTELSAT satellite system can be considered for the Pacific region, and need
In particular, the INTELPOST system appears particularly well
to be studied.
tutted for implementation through the use of satellite TDMA technology. The
facsimile raster scanning and printing approach results in relatively large
amounts of data to be transmitted or received per message, as compared with
alpha-numeric transmission. This together with the requirement to be able to
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transmit messages quickly in time windows constrained by large intercontinental time zone differences and mail cutoff times for letter carrier
delivery schedules, makes the use of high data rate circuits attractive.
The
same reasons cause the transmission capacity to be lightly loaded or idle much
of the time, thus available to other users. The use of the needed transmission
capacity of a communications satellite provides connectivity between all
sites, allows to allocate transmission capacity on demand, to dimension the
transmission system to meet the traffic and delivery time requirements, and to
require only one transmission link between the INTELPOST store-and-forward
computer and the INTELSAT earth station to access any other INTELPOST site.
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MAILWAY:

WANG'S ELECTRONIC MAIL SYSTEM

Bill Rosenberger, Manager
Telecommunications Systems Marketing
Wang Laboratories, Inc.
Lowell, Massachusetts

is a subset of what is termed the
While this nebulous term may have been correctly used
combined
5 or more years ago to discuss any of the following concepts:
processors,
data
processors,
highly
sophisticated
word
functionality
communication based word processors, the ability to locally network discreet
high-level
computer
which
supported
word
processors,
word processors
facilitating
the
phototypsetters
abilities
to
interface to
languages,
generation of camera ready copy, the ability to perform electronic mail; the
The concept of electronic mail

"Office of the Future".

term office of the future should be declared passe'.
The reason for this
statement is that not only are these capabilities generally available, they
are specifically available from at 3east one manufacturer. This is not to say
that there will not be improvements in the application of technology because
there will be, out the general acceptance of this technology will lag behind
As was
the office environment's ability to assimilate these improvements.
mentioned earlier, all these capabilities are available now from a single
manufacturer, yet most firms are still unaware that these capabilities exist
today.
And there is no area mole ripe for the implementation of these
capabilities than the typical office environment which has, for the most part.
remained unchanged for the last 25 years. -Having declared the demise of the
term "Office of the Future", I would like to redefine its connotation with the
term "Office of the Present". I now would like to concentrate on the "Office
of the Present" and one of its chief functional components - electronic mail.

Before we continue and for the sake of this presentation, we shall
define electronic mail as the electronic transmission of written inf^rmatim
from one person to another without change. This definition implies that the
recipient sees the information exactly the way it was written by the sender.
There are suppliers who are providing or planning a variety of services for
the electronic mail market such as:

Facsimile
U.S.P.S. (ECOM)
Telex/TWX
Value Added Networks
Computer based message systems
communicating word processors

Although each of these suppliers solve a particular problem associated
with the distribution of intra-company mail, not one is capable of handling
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the entire spectrum.
Until today, the closest system capable of fulfilling
the majority of electronic mail requirements has been the communicating word
processor.

As a leader in CRT-based word processing equipment, Wang's success can
be easily attributed to a combination of circumstances, not the least of which
is the high degree of human engineering that has gone into the products.
Wang's word processors are extremely flexible and easy to use. In addition,
Wang was one of the first manufacturers
to
incorporate communications
capabilities into their word processing systems.
In fact, more than 50% of
all installed Wang word processors include a communications option.

a

All things being considered, a natural extension to the life cycle of a
document created on one of our word processors is for that document to also be
mailed electronically via a network or Wang systems.
Hence, Wang's answer to
electronic mail is the "Mailway" system, announced on June 4, 1979 at the
National Computer Conference.

Let's now examine Wang's Mailway system in an "Office of the Present"
environment to examine what can be done, and how it is implemented.

There are three logical entities associated with Mailway. They are
distribution centers, and distribution points.
Mail is
cree.ed at origination points and distributed to its destination through
origination points,

distribution centers.

An operator sitting at a console wishes to send a document to multiple
In the prepare mail function the operator simply creates a
document and edits it accordingly getting the "target" document in the desired
format through the power of a Wang Word Processor. Next the document must be
addressed, the necessary peiority and security codes specified.
Addressing is
done by one of three methods:
First, the operator can simply type in the
individuals who are recipients and append their names to the document.
Secondly, the operator can specify a stored distribution list which will be
appended to the target document. Thirdly, the operator may specify a function
code, title code, geographical location code, etc. which will automatically
cause the document to be routed to all those fulfilling this code entry. For
example, a document destined to be received by all division managers can be
specified at the origination point by a few keystrokes.
After execution of
one of these three steps which is at the operator's discretion, the target
document is placed in an "outbox", an electronic mailbox which can be inquired
on by the distribution center.
recipients.

At

user
selected times during the day the distribution center
establishes a telecommunications link with this and other
points.
to
Documents
are
first
this
delivered

automatically
origination

origination/distribution point (system) and then documents which have been
prepared in the aforementioned fashion are communicated to the distribution
centee. lhis is done without the "breaking" of the nommunication link.
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Upon receipt of the mail from the origination points the distribution
center then processes the mail. Processing involves checking to make certain
that all the addressees are valid users within the Mailway system, that the
correct dispatching of mail is dictated by the priority code that was entered
when the document was prepared at the origination point, that the necessary
level of security is incorporated into the document upon routing to its
distribution point(s), and that an entry into the Mailog is made at the
reconciled against
confirmation of
later
distribution center which is
The distribution center than places a copy of the document into an
delivery.
center
automatically
again
outbound
mailbox.
Once
distribution
the
established a telecommunication link to the respective recipients at the time
of day that is specified in the route table (maintained at the distribution
center) and the mall item transmitted.
Upon receipt of a mail item, the recipient may do any of the following:

If security was specified at the time of mail creation, the user
must zpecify his password to access the mail item.
The document may be viewed on Cre Wang Word Processor screen.
The document may be printed.
At

the

ecipient's

discretion,

the

dotment

may

be

further

distributed in exactly the same fashion mentioned earlier,
specifying the distribution list.

i.e.,

If the security code permits, the editing of the mail item and the
re-routing of the item back to the originator.

It is appropriate at this time to identify what specific Wang systems
can be utilized within Wang's Mailway system.

The distribution center is always a VS syster.
The VS is a system
capable of performing data processing tasks as it is a virtual memory system
It's storage capabilities span the
supporting from 2-128 interactive users.
Mailway is an application
range from 20 megabytes to P.6 billion bytes.
package that runs on a VS system yet imposes no restriction of the minimum or
maximum configuration other than what was specified above.
It is extremely
full
word processing
important to note that.
the VS also supports a
performs Mailway as a
capability.
As a result, the distribution cene.e:
background task, while users can utilize the CRTS to perform word processing
Thus a user on the VS ( distribution center)
and data processing functions.
Mailway also
can also prepare mail items as well as receive incoming mail.
does not impose restrictions on the content of a mail item. As a result, not
only can documents be routed but computer reports generated by the VS can also
be disseminated as well.

Origination/distribution

points

are

Wang

Word

Processing

Systems,

Office Information Systems (Word Processing Systems with BASIC programming
capability:, or as mentioned, a VS.
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To summarize the Mailway system, Mailway provides:
The means of creating a mail item on any Wang CRT in the network.

The means of preparing a mail

item by specifying the priority

code, security code and distribution list for this item.
The "picking up" of the item by a distribution center.
The processing of the item at the distribution center.

The delivery of the item at a time specified in the route table
(or overriuden by the priority code).

The access of the item at its destination by the user and possible
re-routing of the item providing the correct password is entered.
To expand upon the considerable basic functionality of Mailway into the
"Office of the Present" it is only necessary Lo keep in mind the various
peripheral capabilities of Wang equipment. Mailway does not restrict in any
way the peripherals which
can be
locally attached to a Wang system.
Phototypesetters, intelligent image printers utilizing fiber optic technology
and capable of producing up to 18 pages a minute of high quality output, OCR
equipment, to name just a few, are directly compatible with the Mailway system.
What does all this mean to a company interested in Electronic Mail?
Documents or
recipients.

computer

reports

can

be

routed automatically

to

These mail items are delivered quicker and at less expense than
existing services such as facsimile, TWX or TELEX.

That the q 3lity of output is always excellent and is the same as
the original.

The distribution center is truly an Integrated Information System
capable of performing DP, WP and Mailway functions simultaneously.
The routing of documents or reports czn be to those systems having

sip

specific output devices such as phototypesetters, proviuing the
user
with
potential
maximum
from
input/output peripherals
physical location
.

usage
of
system
any

these
sophisticated
regardless of its

The ability of the system to expand as your needs increase by
simply
adding
additional
origination/distribution paints.
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centers

and

We hope that both the listeners cf this presentation as well as the
readers of this document have a better perspective of specifically Wang's
Mailway System and, in a more general sense, an understanding that most of the

functionality usually mentioned as "Office of the Future capabilities are
available and being installed today.

3E-30

760

6,

Packet broadcasting on a satellite SCPC channel for
"thin-route" applications: a simulation study.
Kenneth J. Kokjer, PhD
Richard Juric%, MEE
Dept. of Electrical Engineering
University of Alaska
Fairbanks, AK, 99701

Abstract
A
simulation study of a proposed satellite based data communications
network for the State of Alaska was performed to estimate the number of users
which could be supported on .a single voice-grade SCPC channel. The simulation
was based on a terminal-to-terminal interactive communications mode
(such as
interactive Telex). Such a system, supported by ,..elatively inexpensive small
earth stations, could harlle message traffic, electronic mail, remote computer
access, etc.
The cha J1 data rate was fixed at 9600 bps. Given this
restriction, it was determined that this system would support numbers of
simultaneously active users ranging from 50 (8-bits/sec) users to greater than
400 (1-bit/sec? users.

Introduction
Many of the regions of the Pacific rim have communication problems
similar to those in Alaska (small population, widely dispersed geographically;
uifficult or impossible terrain; high"travel and installation costs). These
are the common problems of "thin-route" networks.
Solutions proposed for
Alaska oay have direct application in many other locations. The network and
the simulations described in this paper will be couched in terms of the
Alaskan situatitn, bl.t it is hoped that extrapolation to oner implementations
,come readily. With that hope in mind, I shall first describe the existing network of earth stations in Alaskz that support voice traffic. The
necessary enhancements to this network to support the data network will be
outlined.
The simulation sthey will be described and the pertinent results
shown, a short samlary of some typical applications and enhancements given,
and a brief evaluation made.

Tler. Alaskan network

Several years ago the State of Alaska made a committment to providing
message toll service and medical communications to a very large segment of its
The goal was a satellite. earth station with basic voice
population.
capabilities in every village of 25 or more people (there are more than 200 of
them)! To date more than 100 such locations have operating stations.
Counting eaVth stations of all sizes, there are about 140 earth stations
around the state of Alaska. This supports a total population of about 380,000
very unevenly spread over 586,400 square miles. S; nee more than 200,000 of
these live in the immediate vicinity of the three lities of Anchorage, Fair3F-1
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banks and Juneau,
it becomes
apparent that the population density outside
these specific areas is quite low.

The small earth stations consist of a 4.5m dish and an electronics rac.x.
physical housing for this varies greatly. The hardware cos 3 about $50k,
and remote site installation expenses increase this to a total installed cost
of around $100,000 per site. Basic facilities include two voice channels--one
tar MTS and one for Indian Health Service medical traffic. The physical configuration is capable of holding eight channels, but traffic density/power
budgets may limit the installed total to less than that. The system is configured around single-channel-per-carrier !SCPC)
utilization of the tranThe

sponder.

In order to build a generalized data communication network upon this
baCkbone, certain hardware will have to be added. The simulated network assumed a single cha.nel added to each earth station, all accessing a common
broadcast transponder channel.
The use of a single voice grade channel for
the entire network is a significant financial point. The cost of the space
segment of this network amortized over the number of earth stations involved
is nearly negligible. For example, in Alaska it is estimated that the channel
will cost in the vicinity of $2000/month.
If there are only 100 earth stations involved in the network, that results in each site paying only $20/mo.
The necessary incremental hardware (data-optimized
for the space segment.
channel cards and a micro-computer controller)
is not
yet commercially
available, but rough estimates place the cost in the neighborhood of $5000 per
site in prodwction quantities.
Physically, this incremental hardware would
support multiple typewriter-like termina's in the vicinity of the earth statioh. The co t of the terminals themselv s and of any communication equipment
tar terminals remote from the earth 'r-im are not included in this figure.
Ope,ationally, the data netwo.
s the appearance of a fully connected,
terminal may
terminal-to-terminal conversational
em.
A user at any
$4
directly communicate with a user at any other terminal. If the two terminals
are attached to different earth stations, only the two stations involved (and
the satellite. of course) need be operational to complete the "circuit".
If
the two terminals are attached to the same earth station, only that station
need be operational.

Packet BrOadasting
Packet broadcasting techniques were first described and implemented at
University of Hawaii ALOHANET. The details have been thoroughly reported
(1,2) and won't be repeated here. For completeness, however, a very brief
Packet broadcasting is a technique for the
synopsis .wilI be given.
statistical sharing of a common channel. Users attempt to transmit messages
RA Ilk on the channel. ,If no one else is attempting to transmit at the same
time, the message gets through. If two or more users attempt to use the channel at
the same time, contention for the channel causes all messages to be
In
garbled and each user will have to try to transmit his message again.
"Pure ALOHA" with acknowledgement, each successful message transmission is
subject
acknowledged by the receiver (in our network, these transmissions are
the
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to contention, also).
When contentions exist, each user waits a ranavm delay
before trying again in order tc avoid lock-step contentions time after time.

Messages are embedded in packets (hence the name) which contain error
detection arm supervisory information as well as the data. Packets may consist of only a treader, or of a header and a message field.
Our headers contain both source and destinatten addresses, packet type designators, message
count and length fields, and other necessary control information. The header
has a CRCC error detection field computed and appended to it.
If there is a
message, it is appended to the header/CRCC along with anothor CRCC computed
for the message field.
Packets will be of varying lengths, ranging from a
header only (as a minimum) to a header plus whatever maximum number of
characters is allowed for a message (plus CRCCs, of course). All packets have
bit
some sequence of bits and characters preceding the header which allow for
and character synchronization of the hardware.

Dig simulation stlid
The simulation of this data communication network (3) 1 is performed in an
attempt to estimate the potential capacity, which is crucial to even
preliminary feasibility studies. The simulations were done in two parts:
1)
"Pure ALOHA" system, 2) our network. The "Pure ALOHA" simulation was done
to compare with theoretical predictions as a benchmark of tne simulation
method and is of only passing interest, as a verification of technique. The
close agreement between the theoretical predictions and our simulation gave us
some assurance that we were inde(3 using the tools appropriately. Then, our
network was simulated for all combinations of a selected set of network and
user parameters.
Several assumptions about the network and the characteristics of the
users a. important to note. Since the purpose of the simulation was to set
rough bounds, it was assumed that exponential ,listributions (easily computed
within the simulator) approximated closely enough the more usual Poisson
distrqbutions.
The communication system was assumed to be noise free (actually measured BER of 1E-6 to 1E-8 have been reported (4)).
All users were
assumed to be humans generating messages by typing them at terminals, each at
a separate earth station, and independent of each other.

Channel data rate was fixed at 9600 bps, system time resolution vie,
set
at 1 cosec, he; er length was fixed at 80 bits, and round-trip propogation time
to the satellite was approximated at .25 sec.
A
Messages consisted of single lines of text limited to 80 characters.
truncated exponential distribution with mean about 18 characters was used in
generating new messages. The average data rate of the users was manipulated
in the
simulation as THINK TINES, the times between submission of messages.
Rough figures from The ALOHA System and from the Dartmouth Time Sharing System
suggest that typical data rates range down from 10 bits /see, and practical
values were selected in the 1-5 bits/sec range.
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The network design included two parameters which were varied in an attempt at optimization of behavior. The random delay, before a station attemots to retry a transmission which was garbled, is a zero based uniformly
distributed random variable, and is completely described by its mean (called
MEAN RETRY DELAY).
The number of retries which a station is allowed is

limited and is called the RETRY COW.
The simulation language used was GPSS/66 (5), a discrete event :imulation
Figure 1 shows the flowchart of the simulated network. A brief surPackets
vey of this will give a better idea of the operation of the system.
In the
are submitted to the channel according to an exponential distribution.
first block the mean of this distribution is determined from the number of
users and their THINK TIMES. Each packet that is generated is flagged as a
message (or TEXT) packet an': assigned a randomly generated length (max of 80
characters)
in
the next three blocks. Next the maximum RETRY COUNT is assigned to the packet, then the total packet duration in simulation time units
In our simulation, we asIt is then submitted to the channel.
is computed.
sumed that the effects of contention ara seen in the receiver, so we delay a
packet for .25 sec, then enter a receiver. It is at this point that contention is checked. If ;here is no contention, the packet is converted tc an ACK
(header only) and looped back to compute length and resubmit to the channel.
If the ACK has no contention, the transaction is terminated as a GOOD packet.
This implies that the message was delivered and acknowledged.
system.

Should there be contention with eitner a TEXT or an ACK packet, ite RETRY
COUNT is decremented and tested for zero. If the number of retries has been
exhausted, the packet is terminated as BAD. This implies that the system was
If the RETRY COUNT
unable to deliver or acknowledge delivery of the message.
has not been exhausted, the packet is tested for TEXT or ACK, as there will be
TEXT
a difference in total delays of .25 sec between the two at this point.
packets are given an extra .25 sec delay, and then either are delayed a random
time, the RETRY DELAY. The TEXT attribute is reset and the packet submitted
to the seouence again.
A
simulation run consisted of setting the parameters of the network to
the.- desired values and then stepping through successively higher numbers of
active users and running a simulation for each level. Individual simulations
within a run started with a priming period during which the network would come
followed by a statistic
to steady state under those loading conditions,
gathering period. Simulation was ended when 200n packets had terminated.
Preliminary test runs indicated that this was a sufficienily large number to
get reliable statistics under conditions of interest. Eaah such run generated
two sets of vales to be plotted against numbers of active users, thiee examples of which are shown'in Figure 2.
Plotted at the top is QUALITY FACTOR
This is the ratio of packets terminated GOOD to total packets sub(QF).
mit'..ed, and is a measure of the reliability of the network under those condiBelow it is plotted t;le MESSAGE DELAY TIME (MDT), Which is a measure
tions.
of the delays experienced by a user from the time he sends a message until it
Families of these curves were
is acknowledged as having been received.
plotted using RETRY COUNT or RETRY DELAY as family parameter with the other
fixed.
In this way, a graphic visualization of the behavior of the network to
increasing loads was obtained.
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Simulation Results
Figure 2 shows a family of the results of three sets. of simulation runs.
It was from such sets of curves that qualitative evaluations were made of the
capabilities of the network. As an example, note the shape of the QF curves
as user loads increase. Higher RETRY COUNTS keep the QF large for higher
numbers of users, but the fall-off is steeper. The network would degrade more
rapidly (or more noticeably)
as the
loading increased witn higner RETRY
COUNTS.
The other side of the trans-off is the MPT, which increases with
:MR! COUNT. All of these interactions appear to be gentle, with no cczbinations standing out as obviously unacceptable nor as obviously superior.

A selection of values was made (RETRY COUNTS; RETRY DELAY:300 cosec.), as
an "optimized network", and additional simulations performed to extrapolate
the numbers.
Figure 3 is a plot of number of users Which this system will
support at a even level of service vs. the user data rates (expressed as
THINK TIME).
The contours for three values of QF and four values of MDT are
shown.
As an example, at QF = .98, the network will support around 140 simultaneous users who (on the average) take one minute between successive messec delay from
sages. tnd at that level, the users experience an average of
sending each message to receiving an acknowledgement of its delivery.

Aocalcations Ansi Enhancdments
The basic communication facility described above supports conversational
terminal-to-terminal exchanges. There is, of course, no reason why one "terminal" cannot be a computer, giving all other users access to a time-sharing
system.
Such a facility would offer all the functions of whatever timesharing system was running: data storage; program generation and execution;
mail; word processing; etc. This has been implemented in The ALOHANET, giving
users at remote terminals access to the University of Hawaii computer system.
The network as described does not handle store-and-forward message trafbut with some local bulk storage (bubble memory?) this could be an obvious enhancement of the facilities. Of course, most time-share systems do
provide some form of mailbox for this function. It is possible, because of
the inherent broadcast nature of the medium, to multiple address messages so
that many stations will receive a given transmission. "Bulk mailing", such as
administrative, educational, or informational items, could be handled easily
and in low load hours. Any of the exchanges between two terminals could be
made secure using the commercially available encryption equipment (based on
the new DES) as terminal add-ons.
fic,

The packet broadcast channel would not be expected to have voice compatible hardware because of the desire to optimize the channel
for data use
and consequently this channel would not normally be available for emergency
voice traffic. However, since this packet broadcast technique: is tied to a
satellite earth station, there would almost certainly be channels available
for voice traffic separate from th= data channel.
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Evaluation
Cotton and Grubb (6) have gives 9 points by which to evaluate a data communications service. These are usable guidelines by which to make a quick
ovaluation of this network. The nine criteria are:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Transfer Rate
Availability
Reliability
Accuracy
Channel Establishment Time
Network Delay
Line Turnaround Time
Transparency
Security

1) The basic channel data rate is 9600 bits/sec. However, it can be seen that
our user data rates are much less than that. The ALOHA System found that
there was a theoretical upper limit of 18% of the channel data rate at the
highest level of service of The ALOHANET. Since our network allows ACKs to
contend with packets, we should expect to be below even that figure. InIt
deed, we found aggregate throughput rates around 300 - 400 bits/sec.
inefficient,
but the cost/benefit ratio for the total
sounds horribly
number of simultaneously active users counters that impression.

2) There is little that can be said at this point about actual network down
Remember, however, that each communication path requires only two
times.
earth stations and the satellite as a maximum. Thus one earth station out
of service affects only the users attached tr% it. One other point might be
noted is that a heavily loaded'network which has degraded to very low QF
may be effectively unavailable for additional users.
3) Similar comments can be mad': about Reliability as about Availability. In
addition, the network performance measure OF is an indication of the
message-by-message reliability.
4) Since
the receiving station will not acknowledge a packet in which there
are detected errors, the users will not often see any erroneous messages.
Our message lengths have been limited to 640 bits with a 16 bit CRCC. This
gives excellent detectability for errors. The error rate of packets actually delivered to the receiving terminal slsould be very low indeed.

5) For practical purposes, there is no delay in establishing a channel. A
be used
user will type a destination address into his terminal which will
for subsequent messages. This, In effect, establishes the channel.
6) We have measurad Network Delay to include the acknowledgement as well as
the delivery of the message. For the levels of loading investigated here
it ranged from the physical lower limit of .5 sec (two round trip times) up
to little over 2 see. This delay is certainly within the "patience limits''
It will be additive,
found to exist in most human oriented systems.
however, to delays in the accessed system (such as a time-share system).
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7) There is no equivalent of the line turnaround delay.
8) As proposed, the communication system is totally transparent.
the TEXT field are not used for control.

Contents of

Without tampering, messages will be
9) The basic network is quite insecure.
delivered only to the addressed terminal.
However, network protocol is
si'ple, any earth station has * cess to all transmissions, and hardware is
cheap. It is quite conceivable that a station could be modified to monitor
all transmissions.
Any security, then, would derive from add-on techniques.
Encryption hardware can certainly be added to any terminal as
necessary.

Conclusions
Conclusions to be drawn from this study are very short and direct.
Packet broadcasting techniques offer an economical method fOr providing people
oriented data communications under "thin-route" conditions. Costs for satellite earth stations are dropping, making it possible to consider placing such
stations in areas of very low population. Incremental hardware to implement
the basic packet broadcasting network will be very inexpensive, and the space
segment for a large network will be insignificant. In summary, these techniques would support a number of active users ranging from tens to hundreds,
as shown by Figure 3.

References
1. Abramson, Norman.
"The theory of packet bro^dcasting".
Technical
Jan. 1976.
B76-1.
THE ALOHA SYSTEM, University of Hawaii.
2. Binder,
R., N. Abramson, F.,Kuo, A. Okinaka, v. Wax.
casting -- a retrospective." Technical Report 875-4.
University of Hawaii
Jan. 1975.

Report

"ALOHA packet broadTHE ALOHA SYSTEM,

3. Jurick,
"A simulation study of a random access packet communicaRichard.
tion system." Dept. of Electrical Engineering. Univ. of Alaska. May 1977.

U. Test results reported by California Microwave, Inc.
5. "general Purpose Simulation System/66 (GPSS/66) Reference Manual."
Rev 1.
May 1975.
went Science DC34.

Manav

6. Cotton, Ira W., Dana S. Grubb.
"Criteria for the evaluation of data cowComputer Networks.
munications services." Trends Amst Applications 1.92IL:
IEEE Computer Society.
1976.

3F-7

767

-10

01.

GENERATE
TEXT
LENGTH

GIVE
TEXT
ATTRIBUTES

GENERATE
INTERARRIVAL
TIMES

YES

I

SET
RETRY COUNT

CALCULATE
PACKET
LENGTH

GIVE

RANDOM

11.011 TEXT

ATTRIBUTE

.25 SEC
TRANSMISSION
DELAY

'*---

7.ETRY

DELAY
NO

.25 SEC
TRANSMISSION
DELAY

YES

TEXT

NO

DECREMENT
kZTRY COUNT

NO

ACK

YES

YES

YES

GATHER
STATISTICS

GATHER
STATISTICS

TERM/MATE
GOOD

TERMINATE
BAD

NO

GIVE
ACK
ATTRIBUTE

FIGURE 1.

FLOW CHART OF GPSS SIMULATION OF NETWORK.

3F-8

76b
.7"

j
.

1.000

,16- 0.900

0.800

A. 0.700
0 0.800
0.500

.

°

2.5040

E

2.00

0
...0

F

300 msec Delay

90 sec Think Time

)7.

1.50

r.00

7 0.50

"0

FIGURE 2.

60

120 180 240 300 360,420 4180
Number of Users

VMULATED.NETWORK RESISONSE OOR 'RETRY COUNT' OF 3, 5 9p 7.
a

3F-9

70

4

0.90
0.95
0.98

0001- 300 msec Delay

800.-

5 Retries

600

400
40)

200

to

0
2.0

300 msec Detoy
1000

1.5

5 Retries

800

10

600

400

0.75

200
I.

0

0

100

200

300

Think Time ( seconds)
FIGURE 3. "OPTIMIZED NETWORK" CAPACITIES UNDER CONSTANT
OF (TOP), AND CONSTANT MDT (BOTTOM).

770
3F-1p

'SATELLITE COMMUNICATIONS SERVICE FOR THE PACIFIC AREA
Peter Sielman
Eaton Corporation AIL Division
Melville, New York 11747

Abstract

A concept is put forward that could provide voice bandwidth service to
subscribers in the pacific area.
The cost of terminals would be low. The
economic and technical asis for provision of the service is discussed, as
well as the type of serivices that could and Could not be provided.

PROBLEM
-18

The Pacific area does not ikpresent a large telecommunications market.
It has,- therefore, been relegated into the role of attempting to make use of
systems that have been designed for large magets.

.

4

The Pacific-area is sparsely populated (very wide coverage, veTlifew,
people) resulting in very low potential traffic routes and few natural combinications nodes. No network is in place to take centrally received data
and distribute it to outlying users--almost everyone is outlying.
,

Strategic and tactical.requirements which can be used to bypass market
forces apply in only a feW places and hence do, not materially enhance the,
desirability of establishing otherwise unprofitable communications capacity,:
4.

.,tSpecia economic factorsi(such as oil fields, gold mines, or Olympic
games), which provide their own communications, appear to-be absent.

.

Financially, it is not clear how profits con be made,by providing conThe
ventional satellite communications services to the Pacific area.
',United,Statei Government appears unwilling to pay the bill unless the amount
can be made small enough to be rationalized on strategic, tactical, or political grounds.
The foregoing discussion oversimplifies the problem of why the Pacific
But the value of an
.,areaii.Tagging in much needed communications services.
amateur (an apt description of the author pith regard to Pacific' arellprob-lemsrvi'that he is sufficiently removed from the details of the problem to
be able to'Suggest potentially new avenues of solution--which, if attractiye,
can the'n pie shaped by experts to fit the complex realities'.
;

,
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solution of the problem lies in the characterization of the problem.
The islands of the Pacific area are not small- versions of communisations centers like New York City-Manhattan3Midtown, or 34th Street between 7th and
Avenues. Scaling down a system designed for large communications modes
Imagine, trying to
to make it fit the Pacific Islands is doomed to failure.
design a motorbike by starting with the_disign of an 18-wheel tractor trailer:.
The islands are not and will not likely ever be small Intelsat terminals and
it is unrealistic to think that a mini-Intelsat system will be designed for the
islands unless gold or oil is discovered, or the Olympic games are held there.

But, if one thinks of thd islands as slow moving Marindterminals-very slow moving--thin the possibility,for communications service can be yen
visioned. Not today, but
th
today's technology.
The Pacific islands are "Maritime (Webster: 1. Bordering on, or situated
near the ocean. 2. Conaected'with the sea in respect to navigation or com
merce) and therefore a Maritime Satellite 'ought to serve the islands as well.
The requirements for a MarAti6e Satellite are that it serve a large number of potential users, spread;omer a large area, with voice bandwidth capability, on a low duty cycle demand access basis. These requirements ire; in-fact;
..
being met today by the Marisat.
........,....

.

Another requirement for a Maritime Satellite is that-it provides this
service to user's with very austere terminals. Austere means sMall: sirip1.4,,
low power consumption and, above all, cheap., This requirement is not being
met foday--Marisat terminals ire expensive..
The solution is in current technology. NASA is presently, sponsoring the
development of the Adaptive !uleibeam Phaled Array (AMPA). AMPA :technology
increases the capability of the satellite portion of a communications satellite
systed. thereby allowing it to work with cheaper ground terminals.
AMPA
achieves this capability by replacing the single low gain earth covetage beam.
of Marisat with a number of rapidly repointable beams of higher gain (rigure 1).
Since the total gait (at. the satellite plus that of the ground terminal) is fixed, more gain at the satellite means lesi gain is required at the
ground terminal. In fact, pointingof theground terminal antenna canz.be
eliminated altogether which means the antenna'can he jusx a little rod. The
result is A much cheaper terminal than the current steered, parabolic reflectors of Marisat terminals.
.
.

Another feature of the AMPA - technology is that it can carry on multiple
at the sane time.
That is, it
conversations on the same freoliencv channel at,
listen in one direction and null in a seco 1 direction. Simultaneously,, ,it

can listen in the second direction and null in the firstdiiection.' (For deThe result is'that
tails about the AMPA technology. see references 1 and 2).
one or a feW channels can serve manithin route users.
.
-

*
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If the frequeitcy-ceannels allocated for maritime communications are:cqnserved'by reusing%them taking advantage of the AMPA technology, then the current allocations will be ample to provide service to both .moving (ships) and
stationary (islands) users.
Thus, if. the.future Maritime Satellites incorporate the AMPA techndlog,
there will be:

,A satAlite over the Pacific that serves austere terminals
An existing frequency alrocation_that can handle many
Simultaneous voice .bandwidth users'

:

.

A

A central operator system(Figure 2) to route calls and
handle billing functions
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Users that are,disjoint in space have 'separate,beams pointed at them while,
they are interconnected.. The beams are slewsd (electronically) to different
.sets of users on a demand access basis. The number of beams, is directly proportional to the,amount of beamforming hardWare., It, is possible to have_the
beamforming hardware in the Maritime Satellike.or at the central operator positi§n.
The Matter allows for a larger number of sipultsheous beams since the
added hardware is on the ground.
.

,

.
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.

.
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,

.

In either'case the identity of an island User defines a unique direction
as seen from the Maritime Stellite. This direction-of-arrival information is
used to generate a reception beam that illuminates the island user and nulls
all other energy.ip that frequency channel.' On transmission, the known iota-tl,oRs of all simulianeous users of 4014/vett transmission frequency are entered
into the beamfopAng computer at the central operator facility. The computer
then'generates the necessary phased array weights that route the communications
beams to their intended listeners while simultaneously not transmitting it to
other cochannel'users.
-.

The total power of the IleAtimapatellite is shared equally Anongst all
its Simultaneou'i users although sharing on the basis of receiver need can be
readily implemented at the control operator facility.,
Wily should this AMPA technology be incorporated into future'MaritiTe
Satellites? Why h n't it been incorporated heretofore?
To answer the ecOnd question firit--commercial ventures are, by the
nature of the risk involved, hesitant to enter into technological development.
They will rely 'esn-AMPA technology when it has .been proven. The risk role
mus4be.atsumedby NASA--which they ace currently. playing,, albeit slowly.-

.

As to the first question, the AMPA technology will be incorporated once
it is proven--not to satisfy the Pacific islands market' Owe have already toncluded that the market is small) but tether to spread the availability of
maritime-communications from the current few hutared large ships to the thou:sands of Mill ships that'ply tbe.Pacific. To the extent that islands can,appelar like small ships (with similar-budgets for communications)Lthey will
benefit from this natural market conglomeration.

it

.

.1

What does this mean in terms of service?
At its simplest, anythl-ng one oan fit into a vorcethannel bandwidth can
(theoretically) be provided.
One-way and two-way voice communications.

,Educational voice broadcast (provided there is someone
to generate the material, identify the simultaneous receivers and, most importantly, pay, for the channel time).

-
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Secure data can be sent if some one is willing to pay for
ih4 encrypting and decrypting modems.
This could cover
financial transactions, air traffic scheduling, even
gossip--but it will cost more rhan just plgin'talk.
How-

ever, one of heby-products of AMPA technology is that
communications are limited to relatively narrow beams
which may cover a single island group.
Listeners in other,
islendeoups will be denied.access and in fact may well
,

be rece lAing different data intended for their island group
on the same'frequency channel at the same time.
(Emergency
(Emergency fUnctions can preempt channel use because the
operator will operate in.accordance with prearranged priorities.

t

Computers can be accessed provided:(1) they are directly,
(or indirectly via multisatellites hops) in view of the
*Maritime Satellite,*(2) they have a terminal, (3) there
exists a protocol for access, and (4) the wherewithal
exists to payor the channel time. Performance should
.'be indistinguishable from remote computer terminal systems currently tied together by phone lines.
Facsimile, wh ch currently goes oye; commercial phone lines,
would be acco odated. All that is needed is compatible
terminals at ei her end.
Hence, electronic mail, can follow.

,

.

f

But you,can't get "I Love Lucy" or the Winter Olympics. Austere terminalsare limited to austere throughput and for the foreseeable future satellites capable enough to pass wideband communications' between austere terminals appear veriupliloely.
'

-

What can and should be done to.facilitate the emergence of aMaritime
atellite that will be capable, of providing service to Pacific island users?
NASA needs to he-. encouraged to step up the pdce of the development of AMPA technology,and to provide a test bed for
orbital proof of techitology to permit the privatesector
to proceed with acceptable commercial risk.
.

Inquiry needs to be made with the FCC to assure that very
slow moving ships (islands) can use the maritime communir
cations frequency allocations and if not, -get them to change
theirruleS.
.

.

.

.

Comsat, the U.S. Reprebentative to the International Maritime
Organization and part owner of future maritime communications
satellites, needs to be encouraged to service his new class
of customer and to giVeserious consideration to AMPA tech,- ,
nology in future Maritime Satellites.
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Absttact

i

The Japanese Medium-Capacity Communication Satellite for Experimental Purpose
[CS] has been developed to promote Japanese domestic satellite communications
using C-band and .K-band radio agaves and was launched successfully in December

1977 and placed at 13S deg. east longitude in a geostationary orbit.. The various
experiments are being conducted using the CS.

=

.

This paper will present some experiment results of the CS prograin.

1. Introduction

.

The CS has been developed to promote Japanese ddmestic satellite communi:

2

cations such as telephone, color IV transmissir and so on, using C-band and.
The CS program was originated by.Ministry of Posts and
K-bail alradiov waves.
Telecommunications.[MOPT]in cooperation with Nippon Telegraph and Telephone
Public ,Corporation [NTT], and theCS was developed in charge of. National Space
Development Agency of Japan [NASDA] since 1973.
.

.

A

Th
is' a spin-stabilized spacecraft weighing about 34016g on orbit and
is bording two C-band and six K -band transponders, together with a unique
communication antenna., The design life of the C5 is approximately'three. years..

The CS was. launched .by a.D.elta 2914 launch vehicle from the Eastern Test
,Range of NASA on Dec. 14, 1977under.a contractaqtween NASA and NASDA.

NAPA ,took over the satellite.after it was itijelted into transfer orbit, and
put ft into a geostationary satellite orbit on Dec. 24.
.
Now, the various experiments usipg the CS afe beingiptiducted by the dio
Research *aboratories [Ma] of MOPT in cooperation with .N'I'T, and station keepValuable technical and
ingand house keeping are being conducted by NASDA.
operational data-necessary for establishing operatiOnal domestic satellite
.
communication system are being acquired,.

'

Outline of CS rogram

The experiment items of the CS prim are

..
classified
,-

.

,,

as -fllows"
.

Measurements of on-board mission equipments characxaristics
*.Expeiiments on signal transmissions through satellit:i communication system
*
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.

.* Measurements and-evaluations of radio wave propagation; characteristics
* Experiments on satellite communication system operation
* Experiments on satellite operation and control
.

.

Major characteristics and spacecraft configuration of the CS are shown in'Table
1 and Fig:1 respectively: The communication subsystem consists of K-band and
The block diagram of communiC-band transponders and a communication antenna.
high-gain
The
ootmunication
antenna
cation'subsystem is shown in Fig.2.
shaped -lam mechanically despun antenna. K-gind is used for,communications in
Japanese main islands, and C-band is used for communications in the Japanese
main aims remote islands. including Okinawa and Ogasawara.
The antenna patterns
are shown in Fig.3.

is a

The general configuration of the CS experiment system is.shOwn
ig
There are Main Fixed Earth Station [MFES] which has K-band and C-bad
mmunications and C-band TT4C facilities, and three Fixed Earth StationOne 4,
ES]
of FESs has comparable functions to that MFES and other ttwo are used oly in
-K-band communications. Other stations are a C-band Transportable Earth
Station: [TES] installed in a remote island,'and two vehicle mounted type small
Transportable Earth Stations [STES],"where one is for K-band and other for C-band..
Beside abov4 §tations,'sever4 small termini's are
pared for measurements of
quasi -milli
ter wavefield
rength
or
small
traffic
communications.
.

'

.

,

,

3. Results of Experiments
3.1

Mission Equipments Characteristics

Transponder Characteristick

The periodic checkup for the mission equipments
omboard the satellite is performed. every six months. The measuring methods are
based,on the pre - launch test procedures and the items include envlope tiansUr
characteristics, frequency amplitude response, group delay,'transIafion frequency,
spurious response and antenna patterns by changing its offset angle from the east
to the west.
Fig.5 shows an example of the. checkup dataind shows envelope
iranster characteristici Orthe G2 channel which has commancl-conttolled step
.
attenuatorsr As compared with the results of thecpast checkup data, no remarkable
changes haqe been found. Some of the items and test procedures in the periodic,
checkup were found to-be unrui9Oble for winninication link analyse's, and we performed several additional .and vmprovedlineasuments on experimental bases.. There
are measurement of noise figures (NF), instantaneous envelope transfer charaeteristecs of a transponder with an AGC circuits, AM/PM conversion factors,, fregilency -amplitude responses in nonlinear or in AGC- region and so on. :Frequency
amtilittide responses are usually measured by using a sweep signal generator.
However. this method is-not suitable for a transponder which has an AGC circuit or
in the TWT amplifier. We developed an unbalanced two-tone method
nonlinearity
and derived the reamonahle response. The value of noise, figures is important
for link designs and we obtained qese from measuring uplink and downlink C/N
ratios, AM/PM conversion and compression factor's for transponsers of the on- 're
orbit Satellite'.
The curved line in Fig.6 shows an 'apparent, noise hgureand
it shows the noise compression effect of the TWT clearly,. Taking AM/PM conversion
and compression lac -tors into considpration, we can'deriveille reasonable noise
figure drawn by a straight dotted line. t Nonlinear characteristics are mainly
.
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We need to know the envelope transfer function
to represent the nonlinearity.: Using the Chehyshev transform, we derived the
transfer function and derived nonlinearity Oharacterigt ics for the TWT of the
transponder.

caused by the IWT in

transponder with AGC.

.

Antenna Patterns
The azimuth patterns are usually.measurod.as a periodic checkup every six months. Further, -then the spin axis iiclines'toward the earth,!
from- the north to the s,otct,h with 24 1-16Ors period.
the Avail direction

Utilizing this fac

anging the antenna off-set angle (rem the east to the

,west, we obtained an
gain contours. Fig,7'shows the gain contour of the Kband beacon signal.
larly,Were measured patterns of C-band TTGC channel, up
and downlinks communication channels, XPD and' ZPOL of K-band beacon signal, and

width of spin modulation.
3.2

Signal Tratismission through Satellite Communication System
1.

Rh. and NTT are conducting various communication expertherits.

communication experiments which are mainly "tatel 1 ite loop-back
transmission tests or\FM; CPSK and DPSK are being conducted.
,

I

.

*

For baic-:
tests ,, signal

.

t

.

Fig3 shows results of 1872 chnoise loading
test in a K-band link where the input back-off of the transponder iS 3.8 !JR'. As
shown in the figute;. S/N ratio at the top chan,nel is less than SO dB for the
.
FM Signal Transmission Experiments

INTELSAT standard loading level and the S/N ratio becomes greater than SO dB when

the loading level _is increased. However, rainfall margin is very small in this
case. Therefore, 972 ch of multiplexed telephony transmission is considered to be
reasonablf in a K -band link. The.transponder nbnlinearity degradedS/No-atio of
FM demodulated signa 1 by about 1 dB due to 'AM/PM conversion

.

The spin modulation '

did not affect average S/N ratio above the threshold C/N ratio but it degraded the
threshold C/N 'ratio.
1 ,dB for '8 dEi`peak-to-peak spin modulation. As for
.'
TV. signal transmission,, it was posse -le to obtain good picture quality of Which
weighted S/N ratio was more than 70 crEi utilizing the wide band_ characteristics of
the -transpondpr.
.

..

.

.

.

.

.

.

Generally, PSK signal transmission quality .
is evaluated by bit error rate(BER) perfoiliance versus C/N (Eb/N ) ratio., However,
effects oe transponder nonlinearity appear strikingly as a noise suppression
effect in C/N ratio measurement. Therefore, RIR performances differ depending on
methods of varyfng C/N ratio as shown in Fig.9. In the figure, curve C was obtain- ,"
ed by adding noise at the' transmitting side of the earth station and, curve A 'at the ...-'
..
receiving side: Further, curve 13:was obtained by varying transmitting power.
SsinceEb/No is more than 20 dB in bothCo.end K-band links,: it is considered thal
curve B is not affected much in Ft/No measurement by the transponder non linearity.
The non 1 inearity itself did not affect' signal qual4ty so' much, But it i s pow
'
PSK Signal Transmission Experiments

c

under the, precise investigation; Average BER performances were worsened by about
I dB at 10"of BER in K-band links depending on the amount of spin modulation.
1.14.10 shows the effect of the' spin.mOdulatIon:, In the figure, the instantaneot& BF.R,was obtained from measuring0ER of she
terval compared with the 'spin
.

period. 'As for effects of yainTal I,. we ob
ed good correlation/between rain uded 65 Mbps psk signal trans-- *
fall attenuation and signal quality, and
mission are possible to have sufficie rainfall margin inK-band links.
4
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Radio Wave Propagation Characteristics

3.3
.
.

,

.

.

.

RRL and NTT are collecting various kinds of propagation data which will be
These propagation
dxtensivelyusablefor4valuation of K-bandcommunication.s.
data are obtained at several places where the earth stations are located.
Foi example, Fig.11 sho4s a cumulatiVe'distribution of rainfall attenuation
given to the 19.45 GI z beaaori signal received atYokosuka station 'and at Sugitq,
station. The rainfall attenuation in an uplink can be obtained from the telemetry
data of the satellite input power. Fig.I2 shows the relatieh of up- and downlink
rainfalj attenuation, and it shows the attenuation in an uplink is about 2.1 times
in dB as that in a downkink.
In C-band links, scintillations due tO the ionospheric irregularity occur sometimes ,and we obterved 7 dB receiving power
variation in the maximum up-to the present. Further, for another ionospheric
effectsvariation of relative propagation delay between C and K-band satellite
links were measured and the maximum ob4erVed delay change. was about 6 nsec. during
*
about ten days experimental period.

.

.

.

3.4

Satellite Communication System Operation

We have been conducting commnication system operation experiments using pairs
of earth stations vonsidering the configuration of operational communications:
TDMA Experiments
The K-band TDMA system (TDMA-60M) is designed for telephdhe
signal tradsmission(960ch one-way) among cities in the main island, of which
antenna for the system is consideredto be equipped an a roof.of a telephone
office building.
Fig.13 shows the average BEgperformance Measured at a 1.544 Mbps
PCM singal stage. The, degradation from the IF termination is 0.8 dB in C/N and
is Mainly due to the -spin modulation.
The C-band TDMA 'system (TDMA -100M) is
desi,gned'for telephone and TV signal transmission between the main and some remote
islands.
It has the simultaneous transmission capacity of 384 one-way telephone
channels and two 32 Mbps color TV channels. The both TQMA systems have good
transmission qualities and various data are being collected to app0 operational
systems.. Besides these TDMA systems, anotheTDMA communication experiment is
being conducted and it has a function of site-diversity switching' of which
experiment will be conducted in the end of 1979.

Small Transportable Earth Station Ex erime is
We have two kinds of FDM -FM
ations(STES). The STES can be
systems by using small transportable earth
transported toany place by a truck or aliel" opter. These systems are designed
for emergency relief or temporary communication purpokes. As for the transmission capacity, the K-band STES has, 132 ch nels with a 2.7 m antenna, of which
feature has a - function
of automatic transmitting poweA control (riT) at the
By using
fixed station (FES) for countermeasure against rainfall attenuation.
this fUnction, the degradation of the signal quality was less than that of the
sYstem without the PC as shown in Fig. 14 As for the 'transmission capacity,
the C-band STES has 60 channels with.3 m antenna. IC /No characteristics in bOthway-transmission'are shown in Fig.15. Communication links are -operated at the
intersection Poifit of the twq curves:

A

.

:

The K-band PSK4CPC system is designed for small capacity
SCPC Experiment
transmission of telephone and data signals. From the results of both-way
experiments the link magins for rainfall attenuation were more than 10 dB
'

'
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to obtain required signal qualitf in both directions between vle SCPC station
q. and the main station The antenna diameter of the SCPC station is 2 m and further,
we are planning to use a smalle?-antenna of which diameter is 1.m.'
3.5

Sitellite Operation and Control
.

.

The operation and control of the CS spatecraft haWe been performed by NASDA
CS Operation and Control Systet. The system is composed of Okinawa and Kai suura
Tracking and Control Station which are linked t.o_Tsubkuha Spade Center. The stationkeeping and housekeeping of the spaZecrafi-are regularli,being performed by
position and attitude of the CS have been kept within an
NASDA. The
accuracy of +0t. degrees, and the beam pointing of despun antenna for communication has also been kept iwthin +0.3 degrees. The Attitude control is executed
every week, and east-west and-no th-south orbital control are executed every
Through about two years period which
about 3 weeks
10 weeks re:pe tively.
include four ecli se seasons, the,CS hasi been smoothly operated and confirmed.
satisfactorily for it functions and performances..
.

.

In addition Ito the regular operation of the spacecraft, the various experiments
of satellite operation and control are ,being conducted, by RRL and NIT. Usually,
the range is measured through the IT8C channel. The accuracy of position determination is from I to 2 km w' h 24 hours ranging and angle data. We alfso conduct
nication channel, resulting in the same accuracy).
the fanging through a Co
'Those are ranging by the DMA systei and the two-hop ranging using the SCPC
station which re-transmiis the received. ranging signals. As well known, the
precise orbit determination needs two or threestation'srange.data. ,However,
by the two -hop, ranging, we can obtain two station's ranging data essentially and
do not need angle data of the earth stations. For another orbit determination
method, we can use only the angle data becaute the K-band Antenna beam of the
earth station is very sharp and the determination accuracy-is from 3 to 5 km by
48'hours observation.

mf

The range prediction accuracy is within 50,m for two weeks with both 48 hours
ranging datt and estimated solar radiation pressure. Further, the accuracy of
attitude prediction is within 0.01 degrees for 10 ddys, whiciiis in the same order
as the attitude determination accuracy.
'
4

CoAclutions

The various experiments are now being smoothly conducted.
Besides of the
experiments descrived above, we are planning to conduct some other experiments'
such as SSRA(Spread Spectrum Random Access), FM-SCPC(FM-Single Channel Per Carrier),
NCPC(Multiple Channels Per Carrier), a computer network via the CS, high speed
facsimile transmission, data transmission TV conference system and so on.

Furthermore, several organizations other than RRL and NTT take part in the
experiments for cultivatidg their 'communication meamsvia satellite under the
#
technical supports of RRL and NTT,
.

.

The results.of the CS's development and'experiments sho that the CS system is
satisfactorily applicable for operational use. Responding to the proposal of
MOPT, the Space Activities Commission had decided.in.1978 that the operational

78.
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communication satellites', CS-2 and its sparepspaeecraft, shoal be launched
in 1983 from Tanegashima Space Center by Japanese N-II rockets. The results
of developmen ,and experiments in the CS program will be fully reflected on.
the CS-2 prod m.
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,Table 1 MAJOR CHARACTERISTICS OF CS.
Physical Configuration and Dimensions.

k

Weight
'

Cylinderical spacecraft
Diameters 218 cm, Height: 348 cm
At Launch: 670 kg,
On Geosynchronous orbit: 340 kg.

Communication Subsystem
Transponder
Frequency .of Operation(nom)
Number of Channels
Channel Bandwidth (3dB)
Output Power /Channel
Input Noise Figure
Beacon Output Power
Antenna
Minimum fain over the Area
Polarization

K-band 30/20GItz
b
200MHz,

C-band

b /4GHz
2

2004z

34.0dBm
13dB

9dB

Ippa14 .8dBm

14.

K-band 33dB
circular

34 .SdBm

C-band

25dB

k

circular

TUC Subsystem
Antenna

S-band omni-directional antenna
S-band(Unified S-band)
C-band/S-hand converter, telemetry encoder and command
decoder
Electrical Power Source
Solar Arrar Power
Beginning of,Life(S/Solstice): 462w
End of Life(S/Solstics)i
422w
Attitude Control Subsystem
90 rpm spin rate
Spin stabilization
Communications Antenna Pointing
Accuracy
Smaller than .3°
Thermal Control Subsystem
Passive type
Secondary Propulsion SObsi,tem
Hydrazine reaction /
Li fe
3 years
Orbit
Geosynchronous, 133°E Longitude
Station Keeping
Latitude.

TUC Lquipment
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00.1°
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Abstract
One and a half years has passed since the launch Of the Japanese
Medium-Scile Broadcasting Satellite for experimental. purpose '(BSE). Most
of the programed BSE experiments have been successfully continued. This
paper will present the transponder characteristics and the results of
the experiments of TV signal transmission and reception, propagation and
house keeping on the ESE.
1.- Introduction

The Japanese Medium-Scale Broadcating Satellite for Expettmental
Purpose (BSE) was successfully launched on April 8, 1978 from Cape
Canaveral, USA and placed in 4o the predetermined geostationaty orbit
position of..110 degrees east longitude on Apr* 26. The BSE is held
within the accuracy of +0.1deg. and 0.2 deg. in the orbit position and
antenna bikm pointing respectively. The BSE experiments are to be
performed for three years. and their primary purpose is the study and -)
technical evaluation of the performance of 12 cHz Satellite Broadcasting
System.

Various kinds of earth terminals for the BSE experiments are,placed
throughout Japan.,They,are Main Transmit and Receive Station OHMS), two
types of Transportable Transmit and Receive Station (TTRSs, type A and
B), three types-of Receive Only Station (ROSs), and many Simple Receive
Equipments.

On July 26, 1978, the initial performance check of the BSE was
finished and the BSE experiments were started. Basic transmission characte'tistics of FM-color TV signal as well as many other characteristics
have been measured in both radio and base band frequency stages in he
BSE experimental system: The performance checklof the BSE has been a so
carried out every six months to examine the .time variation of the cha cteristics of the mission and bus subsystems. Measured characteristics
are generally reasonable in the comparison with expected or designed
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ones. In this paper we will briefly disccuss some topics of the results
of the BSE experiments. obtained fof about one and half year after the
,...
BSE launch. r
..
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2. SYstim desriptiot (1),[2],16J
.

.

t

.

, The BSE is a three -axig stabilized spacecraft with suneOriented
solar array
power generation and has two sets of 14Gilz/12Gilz
direct frequency conversion transponders with 100,1Katt TWTs. F1/.1 showsb
the:functionakAblock.diagram ofthe transponders.PThe channel allocation
for the BSE is shown in-Fig.2.. A shaped-beam antenna is boarded on the
utlying
BSE to get adequate gain over the Japanese territoIy includin
remote islapds and to avoid spilling over.neighbouring coup ies.
Fig.3
shows the radiation pattern of the. shaped -beam antenna.
)
..

F

,, ,

\

As shown in.Fig.3, various kinds of eartiCterminals' are placed
throughput Japan in order to pohduct various. experiments such as statistical and regional analysis for rainfall attenuation and receiving
condition-of TV signals. In each earth terminal of the BSE, a low noise
frequency conve ter is used as a receiver ffont end and its:system noise
temperature is
minelly 600 K ., The MTRS is the key station in the BSE'
;Cnctions of transmission and reception ,of'two channel FM
system and has f
color TV signals .and'Tracking, Telemetry and Command (TT&C) operation
in K-band.

.

3. Transmission Characteristics of transponder [2],[3].,[41,
%

.

IP+

.t.

It is very important to know the transmission characteristics of
the transponders because they will affect most of the BSE experiments.
In this section, some importai nt, characteristicsuch as signal level
diagram, amplitude, delay and input- output will be disccussed.

Oa*

..,

Signal level diagram of the BSE link
The diurnal variation of tge received signal btrengtAlfrom the BSE
is less than 3 44 at the MTRS in the attitude control mode.by a monopulse earth sensor combination: The magnitude of the diurnal variation__
is:ieasonable, considering that the MTRS is located in he area where
the gain variation caus
by the fluctuation of the beam pointing of the
eadaoarded antenna is consl.derablely greater than that in most of the
Japanese mainland. The short time variation of the received power with
the period of abotit 100 seconds, which is due to the attitude fluctuatiorn
of the.satellite, has also been observed and itspmaitude is less than
30.5, dB.

Table 1 shows the link budget between the BSE and the MTRE'together
with those of an ROS in a, remote is14d and an SRE in tilt mainland.
Table 2 shows mean values and standatd deviations '(STD. dev.$) of'
transmitted and received carrier powits measured in long terms at the
'MTRS and the BSE. Those powers have been measured at the about same time
:bf days to avoid the'effect of the abbve mentioned diurnal variation,
but sta4be affected by the short time variation because those powers

'3F-29
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have beetym egsured at do arbitrary point ,n.a period of the variation..
Table 2shows that the Measured powers are very stable, Vit r*ceived
'
carrier powers at -the OE and the MTRS are lower than Ole values calcur
lated from the transmitted powers and the link budget shown in table 1
)by amounts of about 1 and 2 ftrespictively.
It is thought these
disagreements would be dueta..theinaccuracy of calihration,durves 'for
.

41A

telemetry data point4g,erotr and gain estimation erorr of the On.
boarded antenna.
1
1

Amplitude and Delay characteristi g

Theomplitude and delay characteristics of the tiansponder are
approximately' determined by those of the distribution'andftothination
filters which are placed in the input muliip4ser and output switch,
shown in Fig.1. As thetransponder contains TBlinear devices 'Of' TWIs 4
and level control electronics (LCE) which bellayes likean automatic 4
level controller, measured amplitude characteristics by means of a
frequency sweep method do not correctly correspond) hose p1- linear
operation part of the transponder.
4

.

A nonlinear operation of amplifiers makes signal quality scarcely
degraded in FM color TV signal transmission. 'It 1s thoughl that the
nonlinear devices do not affect, the Measurements of 'differential gain
(DG) and differential phase (DP) characteristics of the transponder and '
these characteristics are good measure of fiderityltn FM color TY.Signal

'

transmissionSo the DG and DP characteristics have been measured in
parallel with the amplitude and delay characteristics. '
.

Fig.4 shows examples.of the measured iharacteristiqs of the DG, DP,
amplitude and delay characteristics. The delay, DG and pp characteristics
.agree well with expected ones except thatthere exist ripples witlithe
peridd of about 9 MHz, Of which magnitude does not seem.to-dtfect the
signal quality of FM color TV. There is no possibility otthe accurence .
of the ripples with the period of 9 MHz in the satellite. 6 It is suggested
that the ripples occured at the system in the 14TRS remainuncompensated
..
in the measured characteristics. Thebsmal1 deviation orthe measured
amplitude charaCiiiistfa-in-paaa-bandyould-bi-caused-by-the-gsist---::---___
dependence on frequency at the saturation; egion of 100 wart TWT:, ,
.

.

.____

.

.

0

The first and secogd order slopes ofthe delay characteriatict are
compensated at every TV channel by the delay equalizer orthe mns'to.
get flat delay characteristics in overall links.
.
.

.

:.).

..

.

iir,

Input-output Characteristics

-

,.
-

-.

.

(
I

a

,

't
The LCE is used to keep the drive power to the 100 watt 'NT ava
value predetermined by command operation regardless of variation of the
iqput level to the transponder. The drive power is selected at the'
saturation point of the input-output characteristics for t.le,100 watt
TWT to oktain.the highest power in normal FM TV signal ttansm ssion.
Fig.5 shows the relation between the drivepower.to the 100.watt TWT apd
the input level to the transponder.
'
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The input-output charadteristics can be measured iTchanging the
drive power by-command operation and reading' the drive and output powers
from, telemetry data. Fig. 6 is an'eximple of the input-output cheepteristics-by this method. As itis difficult to.know an accurate
Saturation point in th.e method, the saturation points have been measured
))yesing.inter7mOdulation charadteristics between two tones (one is
large and the other is small), andtime variation of'the saturation 4
.points hdp been scarcely observed so far.
.

.
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Noise characteristics .*

-..
,

.

R.

A

Fig. 7 shows the relation between overall carrier to noise ratio
(CNR) in 25 MHz band width and EIRP at the MTRS, where solii and dotted
lines show overall CNR calculated from up- and down-link CNRs. VP-link
CNR can be estimated from the EIRP of the .MTRS or the
power, ".
the transpond6r,obtained from telemetryaata. Down-link CNR can be
correctly caliculated from the received power and system noise temperature
ofthe MTRS. Fig. 7 shows that measured'overall CNR agrees well with
that calculated from the EIRP of the MTRS.
.

.

'

.

N..

In the signal receptilm at an ROS or an Si
nder condition that
the EIRP of the MTRS isnoMtnal le el (112 dBm)
the difference between
the up- and down-link CNRs is more 6han,10 0,-so the overall CNRs are,
a
nearly equar to the down-link CNRs.
.

*
,
Fig. 8 :plows noise figure (NF) of the transponder. The NF is''
indirectly.measured from the overall CNR and down-link CNR measured at
It is.)udged to be the noise suppression effect caused by the
the MTRS.
nonliear amplifications of the low levek TWT (LLTWT) and 100 watt TWT
shown in Fir.,1 respectively that the NF }becomes low according as the ,
input level to the.transponder or the'drive-power to the 100 watt TWT
a
become 4reat.
.).

-

.

o

.

.

4.'Staddard TV 94941 'transmisdion
,

,...,
.

chrac,

stics [2],[3),(41

.
.
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The standard parameters of the TV signal transmission in the BSEprogram are shown in table 3. The band width of 25 MHz is.required in

radio

frequency-band-cartheiparametartrewgtandardOpaaafIdhipakametera;%-.

which will be adequatkvto she 27 MHz bandwidth determined by WARC-BS,
have also been examined.
Examples of measured transmission characteristics of the standard
'TV signal are shown in Table 4 where the-measured values related with
ROSs andiSREs show mean values of-9 systems of ROSs and 20 systems of
SREs distributed throughout Japan. The results of these' measurements
show that the systems for tie BSE experiments., as a whole, have sufficient
facttons to conduct satellite 'broadcaAking service of color TV. The
transmission characteristics shown in Tabler4 are almost` bounded by
'those of filters in video and intermediate frequency bands, video signal
amplifiers and other instruments in .the arth terminals, audisre.scarcely
influenced by thope of the transponder.

416

Weighted signal'to noise ratio (SNR) of the video signal for the

:

a

3F.131
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standard parameters are given by
SNR = CNR + 32.3

(dB)

7

.

where the second term is the sum of FM improvement factqc, de-eMphasis
factor and weighting facebr for de-efphasised triangular noise:
-

.

5. TV signal reception and propagation experiments, (2j,[4],[51
T'

I

signal reception and 'its stability

Received power of the TV signal from the BSE were measured at.the
same time at each earth terminal in 39 locations alldver japan.. Thetypical locations of the earthtermi6ls are already shown in Fig. 3.
The measured powers were generally colncided with the poweri-estimated
from the BSE link budget as shown in Fig. 9. Deviation'of the measured
values-of received powers. from the-estimated ones were; within .1 dB for
75 % of the earth terminals.
-tong term variations of the received +powers have been measUred,at
OSs., Variations tip to about 5 dB have been observed at theIROSs at the.
beam edge of the satellite transmitting anteniia. The variation includes
the value of 2 dB inevitablely caused by the pointing error of the.
. antenna of the ROS with simple tracking eqUipment.

Subjective assessment of received picture quality has been carried
'out by using color=bar and specially prepared VTR signals at each earth
terminal and has been
excellent or fine in TASO scale.
Antenna sizes, which assure weighted SNR of picture of more than 45
dB for 99 % of the'time at each location, have beenlderived,from the
results of the TV signal reception and propagation 4xperiments.,The"
derived antenna diameters are about 1 meter around the beam center of
the transmitting.antenna, about 1.6 meters for_thR fringe area of the
44.
hainland and 2.8 to 4.5meters for the remote islands. These are
approximately equal to the expected values.

--

---Fropagation-experiment--------

Xarious kinds of analysis for the propagation 34a at each earth
terminal have been continued in order to study statistical and regional
properties of rainfall attenuation and variation of polarization for.
getting actually required link margin in satellite broadcasts. The
measurement system for the propagation data co/mains a rain radar, rainguages and a radiometer.
Pig. 10 shows cumulative distribution curves of rainfall attenuation
of the BSE beacon signal together witfi those obtained by the ETS-IT. The
cumulative distribution curves of theBSE,i6 August 1.978 to June 1979
and the ETS-II in May 1977 to April 1978 show theApptopriateness of the
initial link iargin evaluation that the rainfall attenuation would be 1,
2 and 7 dB for 99, 99.9 and 99.99 % of the time respectively.
.
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In Fig 11 are shown the cumulative distributions for two typical
locations, Owase and Kesennuma where the muximun and minimum rainfalls'
were observed in the pltiod from Aug* to December 19'p3.
.

The effective poth lengths of the rainfall attenuations have been
also derived from the .propagation data at the MTRS and ROSs. ,Most of
the path length? ar5 kiloh#tlis aid almost coincide with the Snein CCIR Report and the result by the ETS-qI.tiv
.

.6: House keeping

.

f the BSE [6)

r

Regularoperations and their results

.

The BSE is a three-axis zero momentum attitude control spacecraft,
so the unique operations are requited in order to keg the 12 GHz downlink beam pointing accuracy within 0.2 degrees-. The regular operations,
which are shown in Fig. 12 have been conducted by NASDA: The townding:
-

'operationi of sun declination bias and Roll Acceleration Control Cotilmand
(RACC) are -only necessary under the sun sensor assembly for controlling
yaw attitude.
1

\

-

.

In additionti the operations in Fig. 12, two kinds of operations
are needed; stationkeeping and eclipse operations: The stationkeepings
are periodically required to maintain the BSE position within the orbit
reqUirements (i.e. orb-it inclination less than 0.l deg., 110 ± 0.1 deg.
Eastlongitude). The inclination orbit-maneuver is performed every two
months (average) and the east-west orbit maneuver every three weeks
(average). The numbers .of the orbit maneuvers performed by the.time,of.
September 1979 are 13 for inclination and 52 for east-west. The other is
the eclipse operatiqn in.eclipse season. Two sets,of_ttansponders'are
turned off before entering eclipde and three' batteries (4AH x 3)
supply electrical Power to the reduced user loads in -eclipse and turn
'the transponders on after eclipse. The depth of discharge ofthe
batteries was about 4t % for the past one and a half year
,c(7"

Attitude control performance
The three-axis attitude control spacecraft in general hae tvproblem
how to control yaw axis attitude. Various kinds of spacecraft have
adopted the unique approach respectively. 'The .BSE has.the two alternative
yaw axis attitude control systems; one is Monopulse and Earth Sensor.
Combination- (MECO) and the other is Sun Sensor Assemblies (SSA). Fig.
13, which is calculated from the,. attitude telemetries, shows'the antenna
beam pointing and rotation accuracy. uhder the following sensor; earth
sensor-forpitch and roll axis; MECO for yaw axis. The beam rotation
can be controlled within 0.2 degrees.
.

Conclusion

Some topics of the BSE experiments were disccussed.
Mostof them
have shown the excellent performance of the BSE satellite'and the
dOropriateness of the initial eavluation of the link budget) service
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area, signal quality and rainfall attenuation for the satellite broarddaiting experiments.
.0
,
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.

We hope to complete the'BSE program in obtaining much valuable
data.

.
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Summary of Millimeter Wave Propagation Experiantsjoitig
Japan's First Geostationary. Satellite "Kiku-2"
By

Nobuyoshi Fugono*t M. Fujitalwand Y. Furuhama*
*

Radio'Research'Laboratories, Ministry of Posts
and Telecommunications, Koganei, Tokyo; 184 JAPAN

** Kashima Branch, Radio Research Laboratories,
Hirai, Klshima-machi, Ibaraki -Ken, 314 JAPAN,

Abstract

4

A one year millimeter wave propagation experiment with a satelljteto -earth link was performed by using Japan's first geostationary satellite
"Kiku-2". The satellite carries a beacon transmitter with three coherent
frequencies, 1.7, 11.5464 34.5 GHz. A coherent receiving system'with a
10 meter diameter antenna was employed. Other instrumentation included a
C-band rain radar. The experiment was darried out on 24 hour-a-day basis
and achieved nearly eight thousand hours of test time. The. results show
that a 20 dB rain margin is necessary for a millimeter wave satellite
communication, link with 99.9
reliability.
Introduction
Engineering Test Satellite Type ti (ETS-II) "Kiku-2"-was launched on
February 23, 1977, and positioned in geostationary orbit at 130°E on March
1.

,

5.

ETS-II is Japan's first geosynchronous satellite, launched by.theNlaunch vehicle developed by the National Space Development Agency of Japan
(NASDA), from Tanegashima Space Center. The Radio Research Laboratories
(RRL) coriducted propagation experiments with the beacons At a preliminary
experiments for the Experimental Communication Satellite (ECS) program to
investigate the possibility of, and to obtain data for satellite communications in the millimeter wave b6d. ECS is expected to be launched in
February 1979 by an N-launch vehicle. ETS-II carries a beacon transmitter
with three coherent frequencies, 1.7; 11.5 and 34.5 GHz. Data from the
propagation experiments with ETS-II, including one of the highest frequencies used in a satellite.to earth link, have been accumulated 'far about
seventy five hundred hours of test time by May 1978, when the experikent
was discontinued.
During the course of the,experiments, there occurred
the various tropospheric and ionospheric phenomena which affect propaga-'
tion characteristics, such as Japan's rainy season, thunder storms,
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typhoons, snows, hail, and geomagnetic storms. The coherent signals have
provided plentiful and sensitive information along the radio wave path,
and have permitted the derivation of propagation characteristics of the
three frequencies.

Satellite
ETS-II is a spin stabilized satellite of about 140 cm in diameter and
about 160 cm in height with a mechanically despun antenna as shown in Fig.
1.
The weight of the satellite is about 130 kg in orbit. _The cylindrical
solar array generates more than 100 w of electric power at the end of
life. Telemetry is at'136 MHz and commands use the 148 MHz band. The
mechanically despun antenna assembly consists of three reflectors.of an S-.
band, an X-band and a K-band 28 cm diameter parabolic antenna. The source
signal for the propagation experiment transmitter (PET) is generated by a
crystal oscillator at 17.76 MHz and multiplied to 1.70500, 11.50875 and
34.52626 GHz, thus providimg coherent signals. A schematic diagram of PET
is shown in Fig. 2., In addition to a carrier wave mode (CW mode), the
signs
at 1.7 and 34.5 GHz may be 100 % amplitude modulated by a 300 Hz
rectan lar wa
form on command (AM mode). The AM mode is provided to
improve r
for measurements at 34.5 GHz in case of heavy rain.
2.

3: Ground System
The ground facilities for the ETS=II,propagation experiment consist
of a main receiving station, a rain radar,.a radiometer, meteorological
instruments, and data processing and control computers as shown in Fig. 3.
The facilities are located at the Kashima Branch of the Radio Research
Laboratories, about 100 kmyeast of Tokyo.
The main receiving station is equipped with a modified Cassegrain
type antenna 10 meters in diameter with a four reflector beam-guide feed.
The surface roughness of the main dish ismeasured as about 0.17 mm rms at
a 40° elevation angle and 0.25 mm rms at 45°. The calibrated gain measured
with. the satellite beacon is 69.7 dB for 34.5.GHz, 60.8 dB for 11.5 Gllz
and 40.2 dB for 1.7 GHz. T11# measured,haff-power-beam width of this
- antenna at 34.5 GHz and 11. GHz are 0.05° and 0.15°, respectively.
An
eight7eiement ring array of helical radiators which-is placed around thebeam waist of the beam guide system is used as the primary feed apempa
for 1.7 GHz. The antenna is usually operated in 34.5 GHz auto-tracking
mode and it is automatically sNitched to 11.5 GHz mode when the 34.5 GHz
mode loses tracking ability lAralise of heavy rain or for other reasons.
The tracking accuracy in the millimeter wave band is higher than 1/10 of
. the antenna beam width.
The receivers consist
frequency conversion sections, , local frequency reproducing circuits, CW receivers and AM receivers. The received
signals at 34.5 and 11.5 GHz are directly converted to 1.7 GHz by the
first. down converter. The 1.7 GHz first IF signals are converted to
second IF signals of 140 MHz and detected by hie! sensitivity phase- ck
receivers. The source frequency of the on board'PET is reproduced by
a specially designed circuit'from the received\117or 11.5 G16 signal, and
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spit is used as the reference frequency forlithe whole receiving system. By
using this method, tge receiver is able to eliminat" the effects of
fluctuations of the on;board bscillasor frequency and Doppler effect of
The 300 Hz AM signal, which is reproduced by the AM
the. satellite motion.
receiver of 1.7 GHz, is used as the reference signal for synchronous
The estimates link budget of the
detection in the 34.5 GHz AM receiver.
experimental system. with ETS-II is shoyn in Table 1.

Since propagation characteristics in the millleter ware region are
seriously influenced by rain and related atdospheri condition, it is
important to obtain accurate information of the meteorological condition
along and aro
the radio wave path from the satellite to the ekeph
station.
Th efore, C-band rain radar system having a number of uhique
functions w
designed.
The 3meter diameter antenna is covered by a 7
meter diameter radome. The transmitter, reciever, and antenna controller
are remotely operated by the computer andimonitored at the console through
cable lines of about 1.1 km length. The video signal of the received.
radar echo is sent ,through the coaxial cable and processed by the computer.
The received radar echo signal for all measurements is recorded by the
computer on magnetic tape fa further investigation. 'The rain radar is
capable of operation inivarious modes of antenna scanning and data processing by means of compntet software. The data mode scheme of the rain
radar is illustrated in Fig. 4!
- Pm-mode o eration measures resin intensity of every 250 meters
along the 'h between satellites and the main station.
- Ps-mode mea res rain intensity of every 250 meters along the
path between satellites and any otherearth station within 50 km
tof the main station.
- CAPPI (Constant Altitude Plan Position Iildication) mode shows
horizontal patterns of rain intensity of any height within a 50
km radius.range with 1 km resolution./
- RHI ( Range Height Indication) mode /shows the vertical pattern of
rain. intensity In any azimuthal direction within 50 km in range
and 15 loin height, with-500.m resolution both lor range and

.

A Dicke-type radiometer at 35. 2 GHz is used simultaneously to estimate millimeier attenuatibn-frOm sky temperature.
The beam width of(the
antenna is about 0.5 degree and band widthof the receiver, is i00 MHz.
The sensitivity of the radiometer is 0.6° K for 10 second integration
time. A VHF receiver lb provided to measure the intensity and Faraday
rotation of the telemetry beacon of ETS-II. Meteorological instrutenta4on simultaneOusly measures temperature; humidity, wind velocity, wind
Two types of rain gaug, tipping
direction, air pressure and rain rate.
bucket type and a specially designed quick response type, are used for
comparison at,the receiving station. The quick response type rain gauges
which are able to measure the range of rain rate between 0.25 mmih to
about 160 mm /h once per minute with the accurracy of about 0.03 mm/h, are
deployed beneath the radio wave path between the satellite and the main
station.
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Experiment
After.-initialithecks of characteristics of satellite and ground
experimental system, the regular continuous operation began on May 9,
1977. Received signals.from the satellite beacons were sampled every 200
milliseconds. The sampled signal levels were digitizedin 1 dB steps and
edited into one minute histograms. The phase differences were digitized
in 2° steps and filed time-sequentially. Data from the radiometer were
also sampled every 200 cosec. All data ere processed by computer entrecorded with necessary indices. The eiririment was operated on a 24 hour/
day basis, except for the time of range measurement and station keeping of
the satellite.

14.

Results
year experi-,
A huge amount of data hag been accumulated from t
propagation
ment.Various types of analysis using the data and stud
characteristics are actively in progress.
Cumulative distributions of attenuation of co -polar signals at 34.5
GHz and 11.5 GHz are shown in Fig. 3. Total minutes of measured data
accumulated are shOwn in the parenthesis in. the figure: It is observed
from the figure that necessary margins for link reliability of 99 and 99.9
% are 4 dB, and 19,5 dB at 34.5 GHz, and 0.7 dB,and 2 dB at 11.5 GHz,
vspectively. On Apeil 25,1978, heavy rain of about 168 mm/h, was
recorded. Rain rate over 150 mm/h continued for about 2 minutes and the
attenuationkat 34.5 GHz exceeded-theVain margin in \CW mode of 31.5 dB at
the time. T1 irregular feature in the range of higher attenuation than 9
' dB on the curve for 11.5 GHz in Fig. 5 reflects this particular phenomenon.
Fig. 6 shows, the cumulative distribution of cross polarization discrimination (XPD) at 11.5 and 34.5 GHz,.
It is obserVed that XFD of .3; 0.1,
0.03 and 0.01 % of time are 25, 22, 19 and 17 dB at 34.5 GHz a
33, 29,
26 and 24,dB at 11.5 GHz respeefiyelx.
Scintillation of the 10-011 beacon has been observed frequentlY at
night. The peak of the occurrence appears around ten o'clocit at night,
local time. the pattern of the occurrence orthe scintillation agrees
with that qi.so,called "Spread F" of the ionosphere.
The scintillation
also occurs in the day time, and it is presumed that the day time actin-,
tillation has some relationship with "Sporadic E" of the iohosphere.
Scintillations at 1.7. and 11.5 GHzof ETS-II occured at the time of the
large geomagnetic storm bn February 15i 1978.
It was observed that the
scintillation occured at the time of sharp increase and decrease of the
total electron content.
5

,

.

Concluding Remarks
It is regrettable that the propagation experiment with ETS-II was
discontinued in May 1978. However, propagation experiments in millimeter
and centimeter save bands with many satellites, OS, ES and ECS, have been
-carried out by RRL using the game concepts and procedures used with ETSII.
It is expected that a great dea1'of data have been obtained, making .
possible an understanding of the propagation and communication characteristicsin the frequency range of these satellites through the experiments.
6.
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data indicates that prospects are
Preliminary analysis of the
hopeful for satellite communicationin the millimeter wave bands. The
.9 % probability 4an be achieved with
experiments to date indicate that
e
with
the technology available today.
This
is
feasi
a 19.5 dB margen.
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ECS PROGRAM FOR MILLIMETRIC WAVE COMMUNICATIONS IN JAPAN
By

R. Hayashi*, K. Yoshimura** and K. Muranaga**
*

Radio Research Laboratories, Ministry of Posts
and Telecommunications, Koganei, Tokyo, ,184 JAPAN
Kashima Branch, Radio research Laboratories,
Ministry of Posts and Telecommunications,
Hirai, Kashima-machi, Ibaiaki -Ken, 314 JAPAN
Abstract

The Experimental Communication Satellite (ECS) of Japan will be
launched in February 1980 from Tanegashima Space Center by a N -launch
vehicle of National Space Development Agency of Japan (NASDA), and will be
located at 145°E lon tude in the g stationary orbit.
rimental facili y is composed of a mainstation and
The ground
sub-station for site diversity comm icition experiment. Both stations
have C -band rain radar system to obtain accurate estimations of propagation characteristics in the mil
eter wave range. Various experiment
are planned for the ECS program, ut the stress is placed on three items,
thosq are site diversity switchi
experiment in Ka-Band, propagarion
experiment and interferrence exp riment in C-band with Medium .Capacity
Communication Satellite for Expeitmental Purpose.

4

Introduction,
The Experimental Communication Satellite of Japan {ECS) wilIbe
launched in Februaiy 1980 from Tanegashima Spate Center by a N
vehicle of National Space Development Agency of Japan {NASDA), and will be
located in geostationarp.erbit at 145°E longitude.
The nominal life time
is one year.
the ECS project was initiated around 1967 by Ministry of POsts and
Telecommunications (MOPT), and ate experimental programme has been pro-,
Moted by Radio esearch Laboratories (RRL) of MOPT,in co-operation with
Nippon Telegfaph and Telephone Public Co-operation 'NTT) and Kokusai
Denshin Denwa Co., Ltd. (KDD).
The ECS experiment has the main purpose to seek after possibilities
of the millimeter wave satellite communication, and will be ,the first
attem2t in this fields. In other word, it has the purpose of technicah
developmedts and data acquisitions necessary for establishing satellite
communications in heigher frequency bands.suCh as 50/40 GHz which is the
lowest frequency band.assigned for the millimeter wave satellite commu4
nication.
Prior to ECS launching, Engineering Test'faellite Type-II (ETS-II)
lunch in February 23 of 1977, fox the sake of acquiring the techniques to
locate ECS in the geostationary orbit, and made it successfully station at
130°E in March.

I
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A.

The main station for the ETS-iI experiments will be also used as that for the ECS, with partial-modifications. A sub4tation, whose configuration And performance is to be almost identical to that of the main station,
will be also prepared foit site divercity communication:experiment which
may best promise the feasibilities of the satAlitdfcommunication in the
millimeter' wave range.

The stress of the EN:experiments is elteto be placed especially on
site diversity communicatibn experiments; and on propagation experiments
in the millimeter wave range and cooperative experiments of interference
in micro -wave range with theCS, (Medium Capacity Communications Sat
lite
for Experimental purpose of Japan), concerning. effective utilize on of
the gebstationary orbit.
,
There will be also included various kinds of experiments on the
satellite communication, and, on operation and control technique for the
satellite.

.

'

Satellite
ECS is a spin stabilized cylindrical satellite. about 1.4 meter in
diameter and 0'.95 meter in height, and has mechanical despun antennas. the
overallheight of the satellite is about 1.9 meter and, the weight in orbit
ebout130 kg. The'telemetry:and command operate within the VHF band,
d
the range measurement is made at C-band. The K/C band frequency are
34.83/6.305 Gift for up-link and 31.65/4.08 GHz fort down link, which are
circularly polarlized.
(See
he beacon sign41 ftequency is 3.94 GHz.
that there are no
nd beacon signals): A profils of the satellite is
shown in Figure 1.
The ECS antenna ystem consists of a mechanically despun 'pair of
center-fed parabolic reflectors opefating at C- and Ka-bands, a four
channel rotary joint, and a C-band omni-directional' antenna. 'The VHF
antenna is-composed of four whip antennas positioned at the bottom of the
satellite. The K-band antenna gain is 33 dB at 34.83 GHz'and 32 dB at
31.65 GHz, and the C-band antenna. gain is 22.0 dB at 6.305 GHz and 19.0 at
.
4.08 GHz.
.
.
Figure 2 shows a schematic diagram of the ECS transponder. The CF
band and K-band .transponder channels utilize a common IF and can be crossconnected by command to give any one of fbur modes K/K, S4C, C/K and C/C.
In addition, the transponder is used in conjunction with the C-band omniantenna for ranging.
.
The band width can be selected by command to be any one of.I0 MHz, 40
MHz and 120 MHz at tht IF circuit, which hasAan,automatic gain contrq.
(ACC) to maintain the input.signal level constant to the TWT amplifiers so ..
as to put out the saturation power (maximum power). There is a redundancy
for the G-band traitsvitter, while no redundancy for the K-band.
EIRP is
expected to be more 'Than 65 dBm for the C-band and 55 dBm for the Kband.
r
°.
2:

.
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3. .Ground Facilities
Figure 3is a general view,of the earth station for the ECS experiment at the.Kashiik Btanch and the Hiraiso Branch of the Radio Research
41.
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Laboratories (RRL), showing many existent and'newly Constructed antennas.
The Aciliaes are as follows: a Main 'station and a sub-station for
the ditediversity communication experiment, each of which has a modified
Cassegrain type antenna 10 meters in diameter. Another 10 meter diameter
,antenna station for the C-band tranmission which is already used for the
CS experiments, and 26 meter diameter antenna station (;gstent) for the_
enhas and 18
For telemetry and command, two Yagi
C-aand reception.
meter diameter antenna will be used'.
Each of the main and substations is equipped with a C-band rain
radar, a millimeter wave radio meter, devices for meteorological observa-tions, and data processing computers. The rain radar for this main
station whichwae already operated for the propagation experiment with
ETS-II js uniquely program-controlled to give accurate estimations of the
propagation characteristics in the millimeter wave range under various
weather conditions: In the ECS experiments, a function of Doppler radar is
added for observation of the drop-size distributions of rain cell.
The antenna of the K-band main station was already used, for the ETSII experiment.
Top surface roughness of the main dish of K-band antenna is about
0.17 Om Ins at 90° elevation angle apd about 0.25 mm rms at 45° which is
close to the satellite elewation angle. The sub-reflector,is movable up
and doWn'for precise antenna gain Measurements in the near field region.
The 4 GHz beacon from the satellite is received by eight helical antennas
which are arrayed around ehe beam waist of the K-band signal to have the
reast influence.
The maximum transmitting power will be 300 waits for both X- and Cbands.
The antenna gain which were measured and Calculated using ETS-II
ia,Ostimated to be 67.0 dB for the Kland including feeder losses, and
5,8.5 dB for the C-band reception. TRe antenna noise temperature is 150°K
with the K-band 10 meter diaMeter antenna and 5p °K with the C-barid 26
meter diameter antenna. The/32 GHz helium gas cooled low noises parametric
amplifiers have noise temperature of about 155°k, and the 4 GHz uncooled
parametric amplifiers have tight of 50°K, including wave guideo4osses.A G/T
of the earth station'is estimated to be 42.7 dB/K for the K-band and 39.4
dB/K for the C-band.
L
As mentioned before. the ECS satellite communication link can have
only one mode at one time of the four modes----K/K, K/C, C/K and C/C. So
various types oficommenication test equipments and modulatores/demodulators are used in common for any modes. TheAF is 1.7 GHz.
The maieCommunication test equipment for the ECS experiment is that
of PCM-PSK/TDMA system for the site-diversity communication experiment
which is the most important item. The main characteristics of the systeM
are As follows:
.

Transmission rate
Transmission capasity
Frame' length

Modeg
System clock

00.

400
750

s

two phase CPSK
non-coherent among bursts 4utomatic
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t

2 or 30.016 Hbps
elephone channels

te%

-*

/'

and error-free switching between the main and sub-stationsis conducted
with,the TDMA control device at the main station.,
The main and sub - stations are connected by a.microwave link with twe
hops.-In the main station, an 1:2 km optical fiber Able of integrated
index type is used between the microwave-link tower'and the buildingwhere
the-WS-communication equipments are placed. The.sub-sation is' equipped
wioh a PCM-PSK modem for the site-deversity'signals, a rain radai which
has simpler functions than that of themain `station, and other else.
All
data taken in the sub - station are sent to the main stationshy the micro.

7

.

wave link.

Experimental Plat
An estimated link budget for the K- and.C-band are shown in Ta ble 1.
There will be seen in the table the gain calculated using the data measured with the 34.5 GRz beacon signal from ETS-II:
Total carrier power to
noise power density ratio (C/M0) is estimated in two eases, one of whiCh
depends on the satellite specification values anithe, other on the measurd
values with the ECS Proto-type Flight Model (PFM).
The ECS link budget,for the K-band will make possible communication
of 400 channel FDM-FM telephones with about 4 dB rain margin, one channel
FM-TV with about 5 dB margin, or a PCM-PSK. (2 phases) signal with aboxt-3
of
dB margin for 60 Mbps and about 6 0 margin for 30 Mbps to- obtain 10
4
bit error rate.
The ECS exberimene' will be classifi
in 6 categories which are
follqws:
listed with sub -items

'4.

(1)
.a.

b.

Basic measurements and.expeiiments
0n -board egdipment characteristics
Charetter sties of millimeter-wave earth stations

.

c: Signal transmisqpn through bhe satellite communication system
(2)
a.

b.
(3)

Interferetke experiments with other communication links

With CS micro-wave link
With imaginated-satellite K-band links
.

Propagation experiMents

,

..:-/-",

a.
.

b.
c.
'd,

e.

(4)

.

Site-deversity communication experiments for development of
'
millimeter-wave satellite ctimunication

.

.
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.

Precipitation characterstics ----. measurements and statistical
analysis
Millimeter-wave rain attenuation and depolarization
Site - diversity gain with mein and suh-station
Rain scattering interference at 35 GHz
40
Scintillation characteristics

809

v

\O

4

-v

(5)

a.
b.
c.
d.

(64

, a.
b.
c.

d.

Other experiments for development of millimeter-wave satellite
communication
Operation techpiques
Communication experiments
..
DevelOpments of millimeter-wave communication apparatus
Standard time transmission, experiments
,.

.

Experiments of operation and control techniques for satellite
Developments of automatic operation and control system which is
commonly used for geostational'and moving satellites
Acquisitions of operation and control techniques
Methods of spacecraft con trol
Applications of operation and control techAiques

In thoie experiments, the site-diversity communication experiment'
will be the most important 'item for best covering the Weak point of
The
millimeter-wave such as comparatively large rainfall attenuation.
experiments include items such as path delay equalization, diversity
burst synchronization, diversity switching control,, diversity gain and
signal quality measurements. We expect that those'system developments
and data aquisitions will much contribute to the developments and establishment of the satellite communication in the higher frequency band.
Other distingdishing items are interference experiments with the CS
micro-wave satellite-link and propdgation experilnents. In the former
which will. give valuable data for effective utilization of the geostationary orbit, we intend to make experiments by changing the distance
between the two satellites if possible. *Thd Nippon Telegraph and
Corporation liT) will fully join the experiment with
Telephone,Publ
its microwav station.
Pro
dtion experiments were made in RRL by .reception of coherent
three signals
1.7/11.5/34.5 GRz in frequency from the ETS-II for
one year. The propagation experiments are going to be made on the basis
of the ETS-II, by addition of apparatuses such as a rain-radar and a
-adio meter at the sub - station, and a function of the Doppler radar to
the main-station rain radant
As previously mentioned, ECS does not transmit any K-band beacOns,
so a quite low level pilot signal wilt be positioned at the frequency
band edge to be used for the progatation experiments and the satellite

.

tracing at K-band.
The communication experiments for development of millimeter-wave
satellite communication are formed of four sub-items:

c

a)JQuality improvements of speech/Signals received 'through the 101166

b)

satellite communication links by SPAC (Speech Itocessing system
by use of AutO correlation Coefficients), developed'in RRL
Transmission experiments of digitalized color. TV signals
"1-*;01

.1*

3F-50
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F

Basic experiments for adoption of error correcting codes 4
----measurements of error patterns of digital signals received
Highspeed facsimile transmission experiments

d)

t&N

The two digitalized'color TV equipments for the experimentif-deve
oped in Japan, have transmission bit rate much reduced y use of.int rheas (or interfield) coding, in which the difference signal between two
"...successive frame (or fields) is encoded and transmitted. With these,
excellent quality of active-motion ,pictures can be transmitted at bit
rate around 20 through 25 Mbps.
The ECS control is intended to be automatically made by common use
of the system fora moving:satellite such as the Ionospheric Souding
Satellite in Japn (US): 'In general'the telemetry and command operations
including those necessary for the communicaji.on experiments are automatically conducted by consideration
safety-of ene\ECS system.
Conclusion
Ni
The data obtained-though he ECS'imperimentAl program will be
useful to seek after possibillities of themillim ter wave satellite
communication, and to determlne the paraneters necessary for establishing the communication system.
:
5.

0
,
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Fig. 2. Schematic diagram ofiSCS transpooder.
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Table-1 . ECS Link Budget
1.

ECS UPLINK BUDGET
Unit

Terms

Earth Station

-

Antenna Dia.

tn0

a

10
34 83

'

Oh

Tx. Freq.
- Tx. Pacer
Circuit Comb. LOU

48

Pettier Loss

dB

Track Error Loss

a

Antenna Gain
EIRP

da
48n

10

6305

543

1113n

Bernath,

C-Band

Ka -Band

300v

54.7

,

-LO

-4 0

-0.3

-02

3

lacing'. feeder loss

53 5

67.0
120.5

104.0----

Path Lois

48

-2147

-200.9

Atomosplierie Loss

di)

-1.0

-02

330

22.0

Point. Errol Loss

do
48

-1.0

Receiving Loner

41)n

-0 5
-74.7

ELs148

i

.

.

Salellite
Antenna Gain

-632

'

Receiving NP
dB
Receiving Noise Temp. dklic

0,1
up

(C/No)up

_

(pM; 0=1095, S =S 1)
10.7

130

374

35.1

44
4R/K
dbri/K -1006

31

.

,

53'

9,0

298
-8 3

334

- 119
-1061
905

-983

980

41111,

Spec.

100 3

.

Spec,' PPM Data

Tut 275K. Ant. Noise
Temp.= 3 001(

-104-r911

ECS DiattN LINK BUDGET
Satellite
Tx. Preq.
Tx. Poser
Anions Gain

(els

31.65

41)n

32 5 1 34
32.0

Point. Error LOOS
.*
SHIP

ca
Om

Path Loss
.,14 .
A lomospherie Loss

Barth Station
Minima Dig.

411

i

v

660

585

-0 3

-01

-85.51 -030

;

'a

250.

dl/1(

dBrivi: -110.5 -1088
881
898
dells

Mode

Total C/No CAC
KA Mode'

In 7

41145

9211

C/C KWh 4Bils

...

88 4

890

922

litchi& Pettier Loss

-828

s6

spot.

30

Spec. 41Sob -ST. m 190K
+Sub-ST. in,25.3

394

- 1012' -1018
944

80 4
95.2

86 t

968

Spec. [PPM Data

,

3P-54

.814

EL= 18'

190'

427

48115

411115

-8 32 1

16$*

(Cet )doon

16/1( Mode

al/

26

dB

150

,

-02

.40

110

.

Spec:I' PM Data
Spec.

551

-1961

(/'F
.

621 i

dB

nik,

(FM; 351, 8=361)

-05

654

-2139
-10

dB

K
Antenna Noise Temp,
LNA Noise Temp.
K
Receiving Noise Temp. 4BK

W o }down

408
342 1 36 6 g
190

-08
63T 1

/14

Anionic Gain
Track. Error Loss
Receiving Poser'

p
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ORGANIZATIONAL MARKETING TM
By Thomas B. tro
Director of Market Planning
arch'
CommunicatiOns Institute of% Boulde
.

V

Abstract
The role of management and the function of" information
mid-1980's.
merge
in the
Management structures
creating environments in which ,people can work will cause
evolutionary, if not revolutionary )changes in corporate
life.
Developing these new concepts is- one ',aspect .of
Organizational Marketing (OM TradeMark). k.
will

MANAGEMENT FOR THE 1980's

New formi,of management will be required in tomorrow's
'automated offices.
Technology, coupled, with a changing
management to
cause
rethink corporate
society,, will

structures. .Organizational tools of the 1970's will: give
way to more creative and demanding iystems of man%gement:
Electronic information systems will give management more
information about department'or corporate activities has
beeLaavailable, than ever before.
Competition between
dep4etments, based on 'selling your .product ,or.services',
will be measured against the corporate rate, of return.
Understanding
these
be
the
key
for
strategies will
managing in the 1980's.
There are growing indications that'many organizational
structures tend to isolate upper management from the
employees.
In this informatiOn age, much of the corporate
product is contained within 'the heads of workers,!;, not
Effecti've use of new information systems
in waregouses.
Information
,can bring the manager and employee closer.
contedl can 'cause more wide spread change throughout-the
organization than any other factor.
the
managers
in
Many , of
the 0 innovative
corporate
know
the
telecommuhications
industry
tole /information network is. the nervous system of the
These managers, for the most 'part,. have
'corporation.
'

provided only the pipeline for communiations to occur.
Infirmation Systems
Technology
is
allowing Management
(MIS) to both manage and massage the information'.

3G -I
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Much of the efforts of organizational developers will
be
devoted
to communications
structuret, gaming, and
strategies'.
One of these, called OrganizatAnal, Marketing
(OM) ,
uses marketing_, 'information systems as a management
tool.
The
key
is
sales
techniques
coupled
with

technology, where department goals are accomplished using
marketing concepts rather than service bureau policies.
Advertising is one of the principal promotional vehicles.
Developing management concepts which not only utilize,
but are based on, information as a political power source
requires
developers .to
reevaluate
the
meaning
of
organizational communications.
Organizations are, faced
with enormous "communications problems in terms of people,
technology, and corporate profits.
Marshall McLuhan
is
having
a
renewed
impact
on
corporate organizational structures.- His global village
concept has. become. a reality in the global corporate
community.
Management Information System (MIS) designers
are pushing the concept of distributed data processing to
extend their realm of management control.
"The status of
the system is the status of the business," said Stephen
Dickson',

Corporate AUditor with the National Center for

Atmospheric Research (NCAR) in Boulder, "We are creating a
system wh *e any one of our locations can use the computer
as. a management information tool not just a reporting
device.
Infact, we are approabhing the point where if
it's not in the system the transaction didn't occur.

advent of the stored-program telephone switching
the
opportunity
for
corporate
provided
telecommunications managers to begin thinking like -data
The
telephone system of
today
processing- managers.
-possess new tools for managing the corporation.
Least
cost routing, call detail, recording, network queuing, and
network control, are featurst which allow management the
With the.
-control of telephone calls, as a gatekeeper.
'introduction of data communications traffic onto a voice
The

estems

4

network,

new

control

systems

installed.

S`16 I.'
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can

be

addressed

and

1

Some corporations, are examining the need foi intelligence
41,
in:Many.corpoeate activities:

46

- GROWING NEED FOR SHARED-LOGIC SYSTEMS
INTELLIGENT
INTELLIGENT
-.INTELLIGENT
INTELLIGENT
- INTELLIGENT

COMMUNICATING
COMMUNICATING
COMMUNICATING
COMMUNICATING

COPIERS

CBXTELEPHONE SYSTEMS

NETWORKS
TYPEWRITERS
.COMMUNICATING MAIL SYSTEMS'

- GROWING NEED FOR STORAGE SYSTEMS
-

VOICE MAILBOX
DATA MAILBOX
FILE MANAGEMENT
DATA BASE MANAGEMENT
WORD MANAGEMENT;

c

J

,Correspondingly, the data processing manager is now
piocessing
faded
with
distributed
data
(DDP)
which
requires.
data
'use
of
extensive
telecommunications
networks:

traffic will- be data and video in the
future.
The network must be. able to adapt to changing
network demands.,. Each type of t;affic will be assigned,
priorities,
allowing network
managers
to
utilize
,of

Most

the

store-forwarding concepts.

.

In the case of voice traffic, the much heralded voice
storage system, some plan tb'.use disk Storage for the
assignment and distribution of telephone letters.
Other
concepts undeg development suggest the telephone system '
functions
of
business
a
small
can perform all the
computer, including environmental controls,' security, and
office systems.
telecommunications
have
been
Data processing and
merged organizationally, in many corporations.
It remains
to be seen whether office systems will be functionally
addressed in the same manner.

3G-3
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The

introduction

I

technology to the
revolution since
not
the
first.
but probably is the

electronic

Of

office has caused the most significant
the typewriter. , Word
processing
is
technology *to

impact

office,

the

catalyst that 'will allow the introduction of even newer
Electronic 'mail, a powerful information'
technologies.
tool, is still in its infancy. -Dictation, a useful tool

to certain segments of the corporate world, will. grow' into
the automated office with word processing.
Micrographics'
and
reprographics
will
be
intregrated
by
document
distribution comdunications,systems.
Voice recognition
pt' cal character readers will be introduced into the
and
office.

aster than expebted.

most acorp rations
are cautiously
though
Ev n
he outcdEe
this evolutionary process,
optimi tic abo
they
re t
pioneers of the 'automaed office.
What
is
or thousands of other. organizations to mirro.c
tiamain
the leaders.
When corporate managers fail to make these
some cases*
in
decisions which,
can have significwIt
bottom-line impacts on the 'corporation", they :pan be called
career
limiting decisions," Dale' G. ,Mull n of JOhns
Manville, "Managers axe now in positiOns of either making
the decision and facing the outcome, gil not making it and
limiting *their
career.."
Technoldele is
forcing
new,
consequences in the carve pith. Some small organizations
are moving toward computer gaming and simulations sto'tjalgebsolve this problem.

,

GROWINt BUSINEES'DEMANDS
.

oft

- GROWING MOVEMENT IN Bt1aINES5,40WARD

t.
mg,

.

- TRANSACTION PROCEUVW-"
- ELECTRONIC FUNDS TRANSFER'
- TELECONFERENCING'
- 'NETWORKING

VOIC OBA/IMAG

ROCESSING

,
- GROWING PSZS pamON OFFI
.

41,- IMPROVE PRODUCTIVITY

- IMPROVE RESPONSE TIME
- REDUCE INFORMATIQF FLOATS,
- IMPROVE FINANCIAL FLOAT

:

=

ft

8.7,8.

.
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OFFICE PROCESSING IS NOT DATA PESSING

Vb.

Vle concept of office processing is merging with data
pyoceSsing functions though office processing is.not data
Plocessing;
calculations,
:Large
numerical
-Payroll,
accounting, And other such transactions have no place many
typical office departments, large or small.
For-' many
small businesses,..these
functions are performed on a

time-sharing or small business computer system.''However,
typing
letters,
arranging
meetings, - coordinating
and ,answering
activities,
the
telephone
are
office
functions critical to,inproving prodvtivity.
.Office processing, like telecomminications, may use a
stored -program 'microprocessor - controlled,
computer-based t,
system.
It can be exactly the same technologically as any
computer; but functionally have a different operating
concept.
.

.

.

We can alter the concept of technology to perform many,
other _functions.
It.is the merging of these technologies
which, can' solve organizational management problems which
most corporations consider least in cost savings measures.
,

CHANGING ROLES IN OFFICE PROCESSING - "NO MORE WOMEN"
.:

6

We have come to accept the encroachment of technology
into the corporabe-sttucture and, i some cases, expected
a word .processor to replace peopl ek% We have filed to
understand that the combined changes echnology is forcing
n the sociological makeup of modern society. Impacts. of
inflation,, legislation, and education have. pushed women
In addition, corporate management
into the job market.
goals
and
women
higher
are.
moving
minorities
into
4
ositions. With all of this uplifting going on, what will
be left behind?

N

- CHANGING MANAGEMENT STRUCTURES

-

NO MORE BOSS/SECRETARY RELATIONSHIP
ARMINISTRATIVE WORKERS / WORD PROCESSING WORKERS,PRODUCTTTY ANALY§IS' INCREASING'
INFORMATION ON OFFICE WORKER
ANALYTIC
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CWORKER EVOLUTION
UNITED STATES
Percentage of
the Working Force
1973

1979

1990 Est

13.2

16.Q

20.54

9;6

11.0

14.95

CLERICAL,.

16-.7

19.0

26.0

S

-6.2

7.0

13.0

14.0

19.5

3.4

3.0

2.5

34.6.

30.0

7.4

1966

1972

PROFESSIONAL
TECHNICAL

.

ADMINISTRATIVE
AND MANAGERIAL

VICE
TIME
.

PRODUCTION
TRANSPORAT ON
_LABOR

Percentagethe Working Force

LESSER DEVELOPED
COUNTRIES

PROFESSIONAL
TECHNICAL

2.7

.1992 Fist

4.6

,'11.0

0.2

4.0

.00

ADMINISTRATIVE
AND MANAGERIAL

0.1

.

1
.

CLERICAL

2.7

2.6

16.0

SALES

6.7

7.8

9.0

SERVICE

6.7

11.6

12.0

39.A

11.0

-33.3

37 9

AGRICULTURE

41.37)

PRODUCTION
TRANSPORATION
LABOR

26.8

Source: The Wired Society by James Martin, U. S. Department of
Laboi - Bureau of Labor Statistics - May 1979.
and.others
.
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1979 MANAGERS DISTRIBUTION OF TIME
FACE TO RACE
FACE TO RECORD
IN TRANSIT
TELEPHONE
148

35-45%
25-30%
5-10%

*.

5 -15%

MANAGERS DISTRIBUTION OF TIME

FACE TO FACE
Meetings
Present
ni
Audio onferencing
Video Conferencing

65-85%

INiTRANSIT
COMMUNICATIONS
Dictation
Telephone

5-10%
10-15%

I

Voice Mai?.box

Administrative

1979. EXPANDING NEED FOR'FOiLOWINeSECRETARIAL
WORK STATION ELEMENTS

,

- DICTATION, TYRit, AND PROOFREADING 404%
- ADMINISTRATION SUPPORT
TELEPHONE, MAIL
.351
AWAY.FROM DESK
29%
- WAITING FOR WORK
12%
- ABSENT
S%

a.

1985 EVOLVING' ADMINISTRATIVE ANALYST (SECRETARIAL)
"WORK STATION -ELEMENTS

r\

4

DICTATION, TYPING, AND PROOFREADING
AbMINISTRATIV; ANALYSIS
Meeting CObrdination
Travel Arrangements
Budget Tracking
Purchase Order Tracking
Researching,
- ADMINISTRATION COORDINATION AND
SUPPORT FO MEETINGS,
TELEPHONE, MAIL
- ABSENT

3G-7

CTh

108
50%

k

35%

S%

821

1
I
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-

Fewer

women

will

be

secretaries.

Men

will

share

equally in this position.
Men and women will be forced
into non-traditional roles.
The impact can 'be devasting
when the corporation forces new office automation systems
onto archiac sex-based office roles.
From a management

perspective,' the secretary can be eliminated with Vie
or no pain to the organization.
Sane functions scan be
,generally automated
ones' left
to
and
the
remaining
administrative *onagers who may also manage, the .budget and
other activities.

.44

,

-

.

.44

Tg;-4i1mpleme tation of centralized processing areas for
office work ha been the trend-over the last few, years.
These centers Al
r as we have called them, 'task processing
centers,' have been the focal point for major management -'
reorginizations.' These centers were not intoned becailise
of technological limitations, but for management control._
Communications options allow these devices7"great freedom
to move documents about throughout the corporate network.

The designers of word processing centers have hoped'
that providing word' processing centers would result in job
speciallzatLon.and increase office productivity. From all
of the studies which have been completed,.statistics'about
the office, environment are riot clear in resolving many of
these issuel.'
,

;

.

4r.

The .office can be thought of as an information-tool,
processing
information
from
one
node
to
another:
personnel communicating to accounts payable about filling
a vacalcy or purchasing reponding to a rejues for paits.
These
information
are
tnanAfer. 4Unctionse or .task
processing.
These activities, and many, others, do'. not
require paper, oral.comdtinicAtions, or real time contact.
Information can be gsed as a tool to measure transfer or
tasks.'
These
Activity can
aspects
of
be 4lrectly.
measured, and job performance rated.
_/0

Memos, reports,, and mail are the office tools ,by whicivck
any bureaucracy works.
Some of these tools are king ,,0
,

items,,
coorOip-iting
developed,
such
as_ 'the
action
calendars, inemoran0a, and similar office task documents,
on totally automated systems.
Anothei _tim7 used to
measure offiCe activities is budgets.

t

ri

w

I

4//*

*if

a
41re

`Zerobased budgeting, and profit centers are all terms
used to measure 'departmental productivity in dollars.
Each -or a department's activities `are measured against
There
are many
dollar performance.
office functions
against
dollar' performance
may
be difficult,
which
immpossiblefl or
undesireable to measure.
Information
management can be the management system developed for. many
Of these environments.

'.With the development of information systems allowing
ter- the.management of credibility, "information float" can
be a measure of productivity.
"Executives are very much
Aware of the float when they talk about finances,". said
Dr..George Champine of Sperry Univac.
"Float, of course,.

the unused cash that is waiting while information is
transferred back and forth.
I
would like to make the
point that information float in large organizations is
much more ,damaging than filinctak:
is

"Since we have been. using new technology, ,I have:
notice a significant increase in our pace If activity
he said.
;>

When the office designers can truly address A ues
such as the increased speed of the office, and at the

ti'e not require senior level people to type, we will
massive milvationitowards the automated 'information
office.
Thi
can (only occur when new approaches i
andl.
management concepts,
like organizatio 1 marketing
others, can be tipleMented.

.a

1

systems
will
allow
measurement
of
Automated
information efficiency of the task or ransaction.
Armed
with this information system, managers. will be able to
cross' departmental barriers to monitor activities and sell
their services more effectively.
As departments compete
for limited. corporate funds, managers must be able
develop strategic plans to win der other departments.-

fast becoming a
systems
need` to be
reality.
New management
We can now begin to address
developed in this arena.
these issues and design in systems which are efficient and
humanistic.
.The

global

corporate

.
\

community
operating

to

is

e
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TELECOMMUN/VAT/ONS SERVICES /SYSTEMS OPTIMAL
UPGRADING VIA THE DYNARIC,PROGRAMK/NG APPROACH
1.

Peter Stavroulakis

School ofInginearing.
Oakland University

Rochester, Michigan 48063

Abstract

An'optimal economic scenario is presented for-the evaluation of an
upgrading scheme of a were.l telecommunication system via the use of
dynamic programming algorithm. The criterion used in evaluating variousstrategies is the discounted present value of all equipment and maiptetance costs over,a finite time interval (the planning horizon). The
telecommunication services are divided ip various classes .of different
grades and the algorithm allows certain regrading to occur in an optimal
manner. A'similar categorization of the respective systems exist. The
results are quite general mid a multitude of special cases can be considered as examples of this algorithm.
,

.
4.
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INTRODUCTION

..
.

?

In this paper a mathematipl model is derfVed for the determination
of optimal telecomitication services/systems upgrading strategies.
Pirst the model is e plained and then an_ optimization algorithm based on
that model is developed.

.

MATHEMATICAL MODEL

r

Let f(t) be the cumulative forecast function of the*telecommunication service demand as a function of time (this fufiction is assumed to
be known for the entire study period. The telecommunication service need
not be specified for generality but it can be, any teleeOimunication service including telephone service). It is assumed that each service is
subdivided into five subclasses.. Each suhclass is some predetermined
function of this forecast function. Hence if we denote by x4(t) fhe demand of the subclass i of the service xat tome t we have tha following
set of relations,

1

xv(6 =

glc(f(t))

(1)

7

g;(,f(t))

(2)

x2(t)

x5(t) 71;(f(t))

(3)

.
-

We see that we chose to bave,at most 5:subclasses for reasons sof simplicity. .:The results of thir`paper hold for; any number of-subclasses.

Similarly if.we denotte by yi(t) subclass iof service y
yi(t). = gi(f(t))

(4)

.

...

y2(t).

g2tf (t))

(5)

:

y5(t)

=0 g5(f(t)).

(6)

.

Finally for the service z we have:
frgzi(f(t)).

z

2

(t)

(7)

"zi(t)

(8)

gz2 (dt))

c

i5(t) = &5(f (t))

.

.

(9)

where in all cases gi( )() denotes the functional relationship between
the forecast function and the demand of 'each subclass of a particular
service. To satisfy the demand of these serVices'represented by xi(t),' 1
yi(t) and zi(t), it is assumed that we have two alternate telecommuni.cation systems which.for convenience we shall call A and B. Forialter-

.82,5
I I.

4,
4

native A, the syitem that provides the service,canobe subdivided into
three distinct subsystems. Moreover, each.subsystem has a descrete
set of capacities, e.g. telephone lines,'etc. for the Lase of telephone
systems and that each service utilizes a different system.'

AlternativeB represents the simplest 'possible walof providing
the service. For notational convenience we shall sae the following
definitions:
capacity of x- service sub:astern Se of type.
"i "* where i =
x
x
1'

capacity of x-service subsptem S of the
2
type "j "-where ix = 1,2,...,N3.

x
S3kx

capasAtyof x-service subsystem of the
type qx" where kx = 102,...tNk.
capacity of y-service subsystem Sy of the type
"i ". where i =
y

of the type

capacity of y-service subsystem
"j " where j '= 1,2,...,N3.

S

2j

SY3k

y

capacity of y-service subsystem SY3 of the:type,
"k " where k =
y
.Y

V

'

.

4 00

LEach subscript ix represents a different capacity.

The equivalent capacities for the z-service subsystems are denoted by
S

,

z.

S

3k.

.

z

.

.

co'iresponding cost of each subsystem is given by

Cli

X

Ali

x

(Sii )+ Bli

X

x

X

'

sTi

X

The same cost foriuia applies to the, rest of the subsystem and in
general A() and B(.) are functions of the capacity of theaubsystem
under consideration.

For alternative B, it is assumed that the system necessary for the
provi.sion of the service is subdiv.ided into two subsystems indicated by:
acity of subsyitemi S

of ehetype "i" where

0

S

2j

capacity of subsystems S2 of the type "J" where
= 1,2,...,N .

O
4011111.

$

-

The' associated costs of these subsysteels are given by equations of`tirr----,
16rm (10) and are denoted by C
and C2j. If we indicite by 01i (t)
li
the number of systemi S
thal.are needed to satisfy a11 Or part of
li

.

the demand of x the service denoted b

E

4.1

where

X41911

E
04

x

'

x for some 1166gr of years then-

ell
-=x

if

.

(

5
E

x
eli (t) 2:
x

11.

x (t)
i

1.2.1

.(12)

sx

x
if

0 for all K except

Ox .(t)
1K

.K

1.1 ihdicate rounding up to the next integer,bf the ratio, included in
the brackets. Besides the cost incurred at the initial installation
of each subsystem, there' is another component df the cost which in

general is a function of the forecast function, f(t);.If we denote-4y
px(f(t)) that cost we can ware.:
1

The total cost of subsystemSii

is.

..

N
-

eft%

1"

'

..

I,

i
z

cx ex ft)
li li
1

x

ixall

x

.
.

at the beginning of the service life'of subsystem S
vii,

.

x
C (T) PI '11X(f(T)). for any T > t

I

and

.

(13)

1

Hence we see that the total cost can be depicted in general by

C1(t,2.(0),where
Cx(t).E 021(t,e(t))
1
1
...

X
.c (T) w c
1

i
X
T 0) ° 0 (f(T)), T > t
1
,

i.

11

$

The independent variable of time t varies discretely in intervals of
one year. Hence,
V
t

1,2, .

,

where
-

T iethe study,peridd.

a.
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C'

If a dee'sion is made to ise Ox

li

x

,

x

.(t ) subsystem of capacity
o

Su at t w to then the next instant of time we need reliefl_s founey

.

x

N:
c`i

Z
I. -0

"

S

x
x
(t ) =
0
li 11,. to .1
-

E

(14)

x i(t)

ital.

.

if we define the following vectors,
x.

511

15)

Ox(t) =
S

,

15

and put Equations (1)

(9) into ayectorial form we obtain
lee

=

x(st) E

(16)

r

x (t)
5
(t)1

g (f ,(

5

x(t) = gY(f(t))

z(t)n, Az(f40)
n

x,_,)

x (t)

x

i=kv
;1) ladi.:ates .1.canspop-.

.limilarly Le

1.;

(20)

-1
C

15
el&

then equation II-13 becomes:

cxl(t)

.1(4)

el(t)

(21)

Since the same type of definitions hold true for the rest of tye
subsystems, the problem reduces to the following.
Find the optimal strategy Obi (t) for all j4end i such that
-

x

3G-14

O

T
a-(Cx1 (t)PWC(02
4Cx(t)PWC(03
4Cx(t)PWC(0)

(22)

t=1

is minimized where
PWC(t) =

/
(

T-t

= interest'rate [3]

(141)

ki(14.0T-t

(14.0t

a = constant.

Since t is a discrete variable of time, it can be substituted by the
variable K and by rearrangement the cost functional (21) can be written
E
.K4=1

aPWC(K) C(K ).i.cxte3+cx
1
2` 1
`
1)

(23)

Ie the above formulation, we have tacitly assumed that subsystems
1, 2, and 3 are independent of each other and the optimization can he
performed for each orates separately. This may not be true for all
cases but the applicability of the technique which will be presented
here is not described by this assumption. Thus the problem reduces to:
4

f

Minimize:

T

Jo 1 00003

Y.

E

x
x
x
aPWC(K)C (0C (K,04(K))
1

K=0

,

1

(24)

1

)

Subject to,:

x
.Ni

.
i

4

K

=1

x
Oli

_

5

.

(K)S
X ,

li

>

x

E
.

1 °1

x (K)

(25)

i

i(K) = Integer

(26)

' 6PTIMIZATION ALGORITHM

One intuitive way of attacking this optimization problem is to try
all possible strategies and choose the most economic. This exhaustive
algorithm, however, grows very fast and can very easily become unmanageable even with moderate number of variables. Fortunately there elcist
modern mathematical techniques which drastically reduce the computationrategy. One of the most
al effort involved in determining the optimal
Dynamic Programming[1,21. the
widely used for these tyPeg of problems is t
main features fo this procedure is that it tarts with a small portion,
of the problem and finds the optimal solution for this smallei problem.
It then gradually and in an organized fashion enlarges the problem,
finding the current optimal dblution from the previous one until the
,original problem is solved in its entirety. Applying this technique to
the problem at hand, we obtain the.following.
Let us make th1 definitions

3G-15.

41?,
5

J

Di E

x (0)

I

It 14

i=1

i

x (1)

I

i

1=1
*

5

D

T

E. E x (T
i
1=1
I

then (25) becomjs

)

,

(2))

*,x

NI

NI

x
e
(0)S
> D
li
li
0
i =1
x
x
E

e

E

x

ix=1

x
li

(1)s

x

.

'i

.

li

> D

x

Doolr
COS li > DT
li

1

x

ix=1

x."-

Ne

If we denote by .70,K,D ,Di,...,DT) the cost for satisfying the demand
in the time interval between j and K 0 < K), Mien

min

J* {K) = min

Klex
li

i

where

(1*(j)+.1(J,K,D ,D
o

l'

...,D ).)
T

(28)

x1

.

J*(K) is the optimal cost for satisfying the demand from
t = 0 to t = K
x

and

is the .set of, integers satisfying the first (K+1)
conditions out of the set of Cr4-1) conditions given
by (27),

fix

Equation {28) which is nothing else but i functional expression of the
principle of optimality [1,2] constitutes a necessary and sufficient
condition for the existence of an optimal policy. It represents a
recursive algorithm for generating successively the,values of J*(K).
Since this recursive algorithm is rather an abstract formulation aid in 1
conceptually understanding this problem may be obeained by an illustration of a simple example.
Lct

'11

= 7

S

12

= 9,

S

13

C11 '= 10 +'1.5xS

11

(29)

= 15
C

12

= 10 + 1.3xS

12

C

13 7

10 + 1.1xS

13

The, cost of subsequent installations of subsystem's S11, S12 and S13
is given by

C11

= 1.3xS12

1.5xS11

C13 = 1.1xS13

Let's also arbitrarily set

e.RPC(0) = 1, aPWC(1) = 0.9, aPWC(2) = 0.8

oPWC/3)5:7

otPWC(4) =*0.6

T = 5

**

f

*3046

8:3

)

1

00)

o

.

A feasible strategy of using these three systems, naniely Slip Slo,
to satisfy .the.demand at each instant of time is given in Table t with
their associated costs for each system. This strategy is conditioned
by not allowing the subsystems to be used
variety of combinations.
Hence it is not expected that either of those feasible realizations
will be optimal. -To find the optimal policy, we use the algorithm of
the equation 28.- Hence

(J*(0)+J(0,1,00) )

min

J*(1) = min
j < 1

x

0

x

If we let J*(0) E 0
J*(

= 2

4

(0)

then
5

Wg can continue usink this algorithm until we obtain J*(5). The results
are given in the form of an organized structure customarily called pecision Tvee shown in Figure 1.
It is important to note the number of
paths which are eliminated by this algorithm!
The alternative would
have been to check every possible path which amounts to having to make
It is ,seen that the optimal policy is given by the
363 calculations.
following:
Install at t = (3

subsystem Sl2, 01i (0) = 10,1;01

Install at t = 1

subsystem S

Install at t = 3

subsystem S

x

12'

13

0

(1)
lx
i

= 10,1,01

, 01i(3} = 10,0,11
x

Thus the optimal strategy gives an optimal cost equal to 43.78 which is
about 9% lower than the lowest cost of the realizations described in
It should also be observed via the decision tree that if our
Table 1:
study period were less than 5 years, say 4 yearsp.an entirely different
path would have given the optimal strategy.
This algorithm described
here is quite general and can'be easily applied to any suitable upgrading scenario.
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TABLE 1

FEASIBLE STRATEGIES
COST

.

d

SUBSYSTEM

= 5

o

d

4

8

8

20.5

11

.d

10.5

21.7

12

= 18

2

31

(1:11

3

10.5'

10.5

11.7'

= 25

.d

10.5

(41.7

11.7

-

,

.

,

1

-

.

.

,8
tsl

= 11

1

,-

13

-

6.5

16.5

16.5

.

.

,
.

4

TOTAL OOST OF SUBSYSTEM Sil = 20.54-0:9x10.54-018x10.54-0.7x10.54-0.6x10.5 = 52

TOTAL COST OF SUBSYSTEM

= 21.7+0.9x11.7+0.7x11.74-0.6x11.7

TOTAL COST OF SUBSYST

= 26.5+0.8x16.5+0.6x16.5

= 47.44

49.6

7

4ft
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SUPPLEMENTAL TELEPHONE SERVICES
'PRESENT STATUS AND FUTURE POLICIES

.

4

Nobuyoshi Yanagisawa.
Nippon Telegraph & Telephone Pub).ic Corporition
Tokyo, Japan

Abstract
The two tong -- cherished goals of the Nippon Telegraph & Telephone
ublic
'Corporation --- elimination of unfilled applications and nation-wide direct
distance dialing - - -.were attained in. March 1979. Now NTT is committed to
develop and introduce various new telephone services to its 36 million-plus
subscribers in parallel with such nom -voice services as visual communications,
new data network and public switched facsimilservicesuotThis paper analyzes
the present status of the new services provided on the telephone network,
identifies problom areas' and suggests future courses and poli5ies.
...

..

.

(

1. Introduction
In Nirch 1979, the last manual telephone exchafige in Japan was converted to
automatic operation to mark the final attainment of NTT's long-cherished
goals of waiting list elimination and nation-wide direct distance dialing.
.1.

However, the large increase in the number of residential,telephoneshas resulted in financial preisure by decreasing average per-line income. Paced
with'this situation, NTT has to strengthen its finanCial Vasis by improving
service to its 36,million-taus subscribers soad to meet customer nias and
/
stimulate trtffic as well as by.introducing such non-voice services as.
visual communications, new data network and public switched facsimile-services.
This paper analyzes the present status of the new services provided on the
telephOne network, identifies problem areas and suggests future courses and
policies concerning:
.
-.

e

(1)

.

N

services to be provided through the addition of new functions to
t e existing network (to be referred to in this %per as "network provided supplemental services").

rl

..

(2)

,.

Terminal equipment.
.

am.
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.

I

2.

f

Present Status and Problem Areas

k

2.1. Telephone network

'-

Japan's telephone network has grownc'to. a giant system of
than 36
million subscribers. The network itself was completely automatized in
larch 1979. Reflecting thelong history of development. step -bysteo.
crossbaT and electronic switching systems are used side by side lin the
network.
In addition, depending-off the exchange size and hierarchy,
differnt types of switches are used.
.

..-

1

-

If

.

.

4

.

Table-1 showpibitchingsyteSs:td'bi used in different exchanges and
Table 2 shows switching equipluent actually installed according to elpe.

\

Table 1

Types of Switching Equipment Used by Different Exchanges

_
.

Type of Switching Syseem

Step-by- Step

-

Electronic

Crossbar

.

Introduced in

.

1957

1926

.

,(No new.

installation
since 1973)

.

t

.

Local
Switches

C-1

.

Small
exchanges

D-30

C-2.

AsType

i

*

.

Medium size
exchanges

or

:

C -400..

D-10

_

R Type.

-

C.6

4
-

Toll switches

D-20'

.

.

Large
exchanges

C-460

...
'
1

(2w)

D-10

C-8

0

(TS)

X40

0.

,

I

Table 2

Types of Switching Equipment in Use
4*

Type of hitching System

-Toll

Local

I

.

0

Step-by-step systems

14%

Crossbar systems,

81%

de*

5%

Electronic syittms

4

3G.41

81%

'

...

19%

'

8313
4

a

'

e$

,

In older to introduce new services in response to, the deed of the user publit, the existence of different types of switches havi g different functional
,limitations oust be clearly.recognised. NeceSsary modification or improve tent of the switches must be properly planned.

'

k

The present telephone network has following shortcomings:

4->
(1)

In order to introduce new services envisioned through market studies and
research activities, substantial modificatiots to the. present telephone
network are required.
Improvement of the signaling system, sophiitication
of the message accounting equipment and addition of information storing
capabilities may be required. ,

(2)

.because of their,designiprinciples, step-by-stepsystems are hard to modify to accommodate new services. Substantial expenditures will be needed
to modify them. For this. reason, some of the new services are not available to subscribers served by step-by-step exchanges. Although new installation of step7by-step switches Was been already discontinued, 14% of the
existing switches are of this type.

/
.

Crossbar Switches
equipment is crossbar.
are sill being installed along with electronic switches: Although
existing new,services'are mostly available to both crossbar and eledtronic
exchange subscribers, some services to be introduced in the future are
not easily accommodated by crossbar switchTs:

(3), Some 80% of Ja'pan's switching

(4)

.

2.2

In spite of the fact that most of the new services presently under deve-,
lopment are only possible with the use of electronic switches, their
installation hasbeen slowed down because large waiting list for telepbOne.Ostallation have been eliminated.

Network Provided Supplemental Services

4

Through the end of NTT's fifth Five-Year Telephone txpansioh- Program, emphasis
was placed on,ithe expansion of physical plant tct.elimin,ate unfilled applications
During this period, newly
andprovide natiodCwide direct distance dialing.
Introduction of
introduced items were mainly limited to termini equipment.
fee

new network provided services had to wait untill tbe.late 060's when crossbar switqhqs became fairly common.

Table 3 lists the networroxided supplemental services presently provided
by "NTT.

I

I
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Table 3

NTT's.Supplemental Telephone Services°
(Services provided by addition of new functions

to the elOking system)
As of March 1979
Introduced 'Number of
in
users

Service

Switching
System

Remarks

,(Thousand)
..

.

SKS CB ESS

Pushbutton
'telephone

\11.

.1,

.

.. ..."

.

2 2 444

969

X

-

4.,

.

Abbrhviated dial-

X

ing of .20 numbers
is possible.

u

d
.

.

.

An incoming call
during conver-

.

...

Call waiting

1970

199

X

-

.sation is noti.-

fied by audible
cone. The subscriber'.

can pick up the
call by'hodk
switch operation.
.

direct di'aling

Absent
subscriber
service

NTT provide this

.

International

.

1973

21

4

197/

-

-

20

.

410

X*

X

X#

X#

ser10.ce as KDD's
agent.

.

Announcement of
absence, shop
closure etc. in
predetermined
message is given.
Subscribers' dial
operation can
choose proper message, start or

.

I

"stop announcement
I

*

Since no
Service in 'crossbar e4thanges will start in 1979
nuthber identification function is.equipped with crossbar systems,
suEscribers served by them must, dial their own .telephone numbers
in addition to called party telephone numbers.

#

Por.rotary dial subscribers who cannot input alternate numbers to
be called d'uring absence by pushbutton operatidn, central office
personnel will input the numbers.
0,

f
X38

t

ti

t

.

,

.

.

Problem areas-identified by the experience of these netwat4bprovided.supplemental services are:
.

.

.

.

.
.

(1)

.

With ehe 'increase in variety of pet:vices, difference in service capefifties of differen* sit. ping syst?us has become mdre pronounced:
Most of at, a..1.7 services are, not available in step-by-step exchanges.
,
.

_

(2)

.

.

1

,

.%iteFnce in costs of providing new services by the type of switching
systems renders 'nation -wide uniform pricing difficult and calls for,
reconsideration of rate k
principles.
4

1

41.
r'

.

I

9

(3)

/n spite-of the 'vi
tance-and.willingne

of market tests to assess customer accepto pay, exchange conditions and high costs involved tend to prey nt such'teits.
e

\,,

.2'

N, Accurate forecast of demand is ver4 difficult because of the f
tots
stated in (3) above.. Thiinitial\-stage of service offerink so etimes
results either in idle
peaty by shortage.mf;demand or.unfilled
.
dembnd becanse of capa'Aie-sho age
4

2.3

Terminal Equipment

--_

'.

.$

:

,11..--e-l'It:

.

.

NTT has been developing and intirodup.ng variou types of terminaFiquiptene
ro both residential and busyness markets. Whit a full range of equipment
is not provided, if 'air variety.of:iigmcfs'avajd amble toCustomers.
Pr blew areas ofterminal equtpMent^service are as
flows:
.,
.

(1)

e

,Because. of a stiarp increase in ih.dnUmber.of-main 3

r es, the ratio

of ex ension telephont to vain telephanis is decreasing year by year..
As alb
extensions wans.More traffic end revenues, e e decli e
'
li
is of reat.condtrn to
v.

t

exceniiciRliati:Une
i

lable .4

(

I Fiscal Year
1 Extension/
1,Main Line

4,

rRatios

,

'"

:196 4:.

T967

Ratios

-R

19.72

.1978

137

0.26

11(

t

._

.

0c57

0.47

°

I

Ratio

Total telephoies - Main telephones
Main telephones

'

(2)

.*.'

Since'1953,
extensions
Ministry of
step up its
to customer

oustomers4have been allowed to provide their own PBXs and
which meet a set of technical standards approved by the
Posts and.Telecommcnications. .In this context, NTT must
development efforts and introduce equipment well suited
need's and requirements.

)

3G-24
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Pricing of terminal equipment, which'is totally based on flat-'rate
rentals at present, must be reexamined to enhance the variety of
payment methodi available to customers.

(3)

I._

3. .Future'Courses
141

Network Upgrading

In order to introduCe various new services, additional functions" such as
common control signaling, originating number_identification and information
storage must be added to'the network. These functions can be realized only
by stored program.ctintrill systems.
However, crossbar and step -by -step
s.

-

systems will continue tobe used gor afairly extended period. of time
and will need substantial modifications .to.accommodate new services.
leffpolicies toward these proble

are as follows:

(1)

Pro'et.ltugLof these new services at the local.exchange mu
be' avoided
as long as possible. The call processing functions must be centralized
ate4gher hierarchy exchanges. The addition of necessary functions can
be made.at these higher rank exchanges. 0

(2)

In order to provido for new services, NTT designated the electronic
systems as its standard switching"system in 1978 in lieu,of the crossbar systems. On this occasion, the following guidelines were established for the introduction of electrohic switches.

-

"

.

4

a.

FriorilIV Will,be given to larger exchanged with large demand for new
services.

b.

Priority will be given'to higher rank exchanged centralizing new
vice processing fpnctions of local exchanges.'

$

.

.

(3)

.

3,2

)''

A

8

a.

.

,

.

..

Nev :installation of step-by-step systems was discontinued in 1973..
Existing ones will be replaced by electronic switches because step by -step switches prevent the &Rooth introduction oiLnew services.
Replacement must be carefully planned taking into account .their reusfi programs and be executed-on a phased basis.

e

Inroduction of Network Prodded Supplemental Services

Highly varielists of supplemental services are envisioneetbrough
The services listed in
r needs surveys and research'activities.
4

Table 5 are under actual development by NTT.
.

sidered before their
introduction.
.

'

The following must I:4 con-'
.

'

.

.,

O
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Table 5

Some Examples of Network Provided Supplemental SetVicei

Service

Description

Sig.

Char.

Vo.

Inf.

I .D

/

Dualiiumber

Two' numbers are assign -

ed to & single exchange
line one of which.is
unlisted. Calls to the
unlisted dumber can be
answered personnally
xhile transferring She
call to the listed
number to the absent

4

4

X

X

subscriber' service.

.

Automatit
call
transfer

r

By inputting, before
'vacating the home,
the numbe, to which
calls are to be trans-

X

X

ferred,the calls arriving thereafter are
transferred thereto.

.

Conference
call

A conference initiator
can set up convection
with, two or more parties
by ikpling a code numbecTlusparties' niimbers.

,

.

I

X

A

Hold on,
enquiry

A subsctiber engaged. on
.

an estatished call can
set up another call to
a third party and switch'
from one call to another
as requited
.

,Authomatic

Hooked call

By dialing a code numbex and designating
thie message contents,
4 call is made abtomoiAcallyto th4 desj.gnated
number 'aia specific
date am4 time to deliveik
the:.specified message_

Wkdeearea
telephene
service
(inward)

.e
,

I
A

4).

"

Charges of incoming
call4 to the telephone

AO
X

subscribin&to this
service are levied to
thcalled pafty on a
flat-rate basis.
The same as

*Awe'

Hof
.restriction wiof

X

X

X

.with
cal ltng

parties' location.

8

36-26
a
..

P

.

'

#

4

i

...

%

I

It

I

r
---=.

%

Detailed billing
,

Details of
calls (dates, called

.is,
.

numbersmegsage-bnits,
X°

X

charges etc.) are given
as an attatthment to the
bill,
.
.

r

.

Recall
. on busy
.

4

By dialing a code 'number
plus the number of a
jafrty whose line - is busy,
a.reettrn call/1011'1)e

.

ir ,

I

.

,.

#

.

'

,

.

se

.

X

automatically set up
when the party is free.

X

X
.

I

.

X

,

.

.

.

Calling party
identification

.

The number of the calling
party will be automatic-

allysent for thtbenefit

.

II

X

#

,

of information providers
operated on a membership
basis.

.

.

.
.

Automatic
reverse charging
4

An automatic reverse

.

1

charging ispossible

i

.

by dialing a Code plus

,

X

the py's number.

'

.

Reverse charging is
.
authorized by the
called party's author-

.

,

.

';

1
.

ization signal.

.

A

Char,=Charging function

Sig. = Signalinklunction
ID. = Identification function
VO.
= Voice respono,ftnerion

Inf.

= Information storage function

It

ti

1.
4.

.-
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(1)

2)
sat

Differing fromterminal equipment services, market data for ne;work
provided services needed to assess demadd, define required functions,
and specify-utilization conditions are hardto acquire. Various market
tests, including free trial use by selected customers and locally
limited test offering, must be actively conduCted before introduction
of the service.
Substantial investment which is common to various new services will
be required to upgrade the network. How to allocated these common
costs todifteren services,is an important, problem.. Establishing&
of ratemaking principles reflecting this factor is urgently needia..
,

(3)
.

.

,

'

Various services have been provided on aflit-rate basis until now.
Prat -rate pricing has its cloin advantages in its easiness to understand and stableness of income. However., neli'services,.which are
radically different from eiisting services in their system config-Al
uratiod and service provision process, need new pricing principles.
A reconsiderition of ratemaking Principles Le necessiryloy taking
into account customer convenience, usage promotion effects, tivenue/
cost repercuisions etc: .
,

.

3.3

P

N

Termimal Equipment

Varios typei ofterminal.equipment are widely used.by residential and
business rustomers. With the acceleration of people's economic and
social activities, customers' needs for terminal equipment will be

ever more sophWicated and

.

.

varied. ..

The recenedevelopment of revolutionary new technologiis, such as
integiatedcircuits and intelligent terminals has maderssible the
further- development of.new,terminils.

.
.

The,following factors are takeft into account in tile development of NTT
,
provided terminal.equipment:
.,.

.

(1)

As rapid inno tion, stimulated by factors .such .as new technolog
customer needs and competitior, is expected., in this field, a wi
variety of new equipment roust be researched _and developed.

(2)

In developing NTT provided new terminal equipment,aemphasis will be
placed on:
,s;

.

a.

Equipment fundamental in using telecommunications services.

b.

Equipment contributing to piOneering nev technologies or services:

c EqUipment for the aged or handicapped or-equipment promoting social
welfare.

,

71.
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.

(3)

Considering the shorter life cycle of the new-equitment anlresponding to customers' desire, two --tier pricing,,luill4suogyment
and other payment plans must be considered.

II

(4)1 In the future, a large variety of terminal equipment will be demanded in small quantities each. NTT may not be able to offer every type
of equipment, needed by customers.
For the private'suppliers' equipment which is co \venient, NTT will consider such measires'as selling
them at NTT commercial offices or advising customers of the existence
of sudh'equipment.

ol

at

J.

1
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ALTERNATIVES FOR OPTIMAL TELEPHONE.SW/TCRING GROWTH
Donald R. Sayre
IBM World Trade Corp. - Americas/Far East
North Tarrytown, New 'cork
ABSTRACT

There is a need inmost countries to enhance existing telecommunicationt facilities to accomodate future voice, data,
fax, etc. applications.
In addition, there is a need to
.

00

keep 'existing plane operational for extended -periods while
offering the sage services as electronic switching systems.
Upgrading existing step-by-step and crossbar. exchanges with
attached mini-computers can be a vehicle to achieve this
goal.
This paper deals with the need for such enhanced Systems and how they can be implemented to offer such functions
as Custoit*Calling Featbres, metering,, Usage Sensitive Pricing,
computerized maintenence, data communications and information/
directory assista e.

INTRODUCTION

IIS

4

With rapid rates of'technological progress, and the important
expansion of international trade, most nations have identified
telecommunications improvement as a significant national
Telecommunications facilities are not only im'priority item.
portant to streamlining the operations of Government and 'Commerce, they are becoming critical to individual access to-information for education, medical services, and entertainment, as
well as businessperformance measurement, government accountitg,
They arweven important for the deployment and
and so forth.
operation of high technology manufacturing capability, data
collection of all kinds',,and the unification,of nations.with
,geographicallyisdlated communities..
Toward the goal of improving telecommunications, substantial
budgets are being allocated for projects' angi.ng from satellite
communications and fiber optics, to installq,ion of local loops
Central office switching capacity
for basic telephone service.
is being expanded by the addition of electromechanical equipgram conment, as well as by installation of newer, stored
trolled central exchanges. Newer equipment allows i. only expanded capacity, but many sophisticated new s
well.
forward,
'New' servkces,include.such features as.; automatic ca
ab kneviated dialing, message recording,'call-waiting indication.
its of n'ev equipment are; improved reliability, lower
Ben
maintenance requirements-, leas space required, better cost perforDAnce.
.

440.,

N4,

;
ti

.4.
v.

3G-J0

845
1

'
As in every,oth'ir business, common carriers are faced with the
dilemma of determining how to achieve the greatest degree of
service expansion foi the budget available.
In many instances, the function and productive-life of installed
electromechanical equipment can be extended by the addition
of mini-computers'to the central office or operator switch -'
boards.
Addition of function to installed plantiusing mini7
computers costs significantly less than traditional telephone
,equipment in many cases.
In addition, it is more reliable,
accurate,fland consumes lees power and space.
APPLICATIONS

Examples of some of the mini-com
er applications ,are; Toll
Ticketing,..Mechfnized Cord Boar
Centralized Automatic Message
Accounting, Directory AssIstan A, Paper Tape Replacement, Centralized Toll Data Collec;ion, Custom Calling Featipes, Optional
Measured Service, Computerized Electronic Billing Systems, Traffic
Data Collection; Magnetic Tape Replacement, Toll Recording, Common
Channel Interoffice Signalling and Computerized Direaor.
4

Typically, these systems ate connected to existing twitches aid
relied equipment through digital input and digital output cirSince most switch circuits are
cuits on. the mini-:computers.
"open or closed" or "on or off", they are basically quite com#atiblewith computer if;terfices.

4

At this point, I would' like to. describe some O'f the specific computer applications to which I refer. Working in reverse order,
I gill first describe the Computerized Director.
This Particular
application is designed to replace multiple elecerromichanicals
mxstems at a lower functional cost with a corresponding reduction
i
maintenance.
The system accepts .both dial ipulte and multifrequency tone' signalling, reads automatic number identification'
for the calling, number, and translates and routes all calls. It

41)

provides'out-pulsing with the appropriate callednumber in either
dial pulse or multi-frequencyAignaIling, as necessary. For increased efficiency, the _system provides an added "look ahead"
function on out-going trunkto minimize busy0hconditions and to
.increase call handling.
It also allows updaelik of the trans-,
late tables via teletypewriter, reduces flbor spade for,equipsent required; and provides real-time traffic and trouble
statistics for the switch to which the equipment is attached.
.

1

Is realistihAusiness.terms, this particular application for' one
telephone company turned out to provide function at half the
It consumed
price of traditivarelectromechanical equipment.
one-fourth of the space, requited'one-tenth of the maintenance,
and reduced the hold time to two-thirds of that for electromech,

it s

'ft
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anical equipment. This application took nine months from inception to the establishment ofan operational system.

Another application is called Mechanized Cord Board. 4n this
instance, mini-compiters were attached to operator panels to
improve operator call handling efficiency by reducing the
average wait time, or the operator work time per call. It
further reduced the toll investigation requireme nts because it
increased accuracy of toll recording, elimigati& manual record.:
ing of specific call'information, provided more precise
call timing, improved the traffic and work time statistics
rt further provided a magnetic
and established a useful record.
media output of the precige'record of each call placed. This
application vas\3pveloped for telephone companies who had a
relatively small number of operator positions in one location
where total replacemint of the operator positioni could not be
economically justified.
In this case, the mini - computer was
used to enhance the function of older operator pOsitions,
provided added 'function, increased efficiency-, and reduction
in manual recording of calls. --ihe net benefits were in improved customer service, improved operator efficiencies, reduction of data processing costs, and increased revenue to the
telephone company.
'

.

Common Channel Interoffice Signalling (CCIS) can be supported
by application of mini - computers ,to off-load signals from
voice trunks and to provide addiCional advanced services
such as, automatic call-back, priority call ringing, and preselected collket. .In this instance mini-computers can be used
to link cross bar and step-iby-step end offices to a CCIS netvat. The function rovided, in addition to interfacinf central
office and CCIS links, would be,to generate, receive an& inter.
pret CCIS messages, pr vide buffering,, error control, and retransmission.
It would further allow utilization of diverse
routing, selection of al ernate routes on outage, monitoring of
line quality and facility on of maintenance by use af diagnoAtics.

A6/antages acquired in this application are; improved sigifilling
speed, shorter call set- up\time, reduced trunk and switch'holding times and improved network efficiency.
Duplex.signalling
is accomodated alloving*transmission of more information in
both directions without interfering with ongoing conversations.
It can alsb minimize bandwidth restrictions and provide a
vehicle for controlling fraud which occasionally takes place
with inband signalling. The usa,of mini - compliers for CCIS
alloys common carriers to upgradetheir communication facilities to be compatible wish CCITT standar& #6 and at the-same
time 'achieving improved reliability of their interface sit -'
ualling facilities.
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On older step-byrstep equipment, two applications, Usage Sensitive' Pricing and provision of Custom Calling Features, have been
developed using mini-computers.
Usige Sensitive Placing is
becoming increaSingly, popular among Mlephone companies, so that
users of telephone service can be charged based upon their actual,
use, rather than some arbilfary bails for spreading the cost of
service to all users.
This system'collecEs ttie details for all
calls-the calli6g number, the c Iled,number, and connect and
disconnect times-so that pricin of all calls can be performed :...
The r" functions are provided at a
on the basis of actual use.
ost to the telephone. companies which is substantially tess,than
at required for traditional electromechanical equipment.
Custom Calling Features allow provision of abbreviated
dialing, call forwarding,, thre-way calling, call waiting
indications, and tone signalling through the older stepby-step equipment. For one .case study, the estimated rate
of return or return on investment was twenty-four percent
with a pay-back of an investment of $385,000 in fifty months
to that telephone company. Similar benefits may be available to other telephone operations which wish to add these
advanced furictions without havIng to make major changes'ip
or replaiement of their electromechanical equipment:-

.

Asimilar application has been developed for number five
cross-bar switches which ts called Computerized Electronic
This application is intended to elimina e
Billing System.
paper tape which hag been the previous medium for recor fng
of billing information.
4t
A toll Ticketing System is an other application of mini-computers i telephone companies' /central offices.
This is an
app4ic tion developed and sold beginning in 1972.
Approximate- y one hundred systems were sold and installed for independent telephone companies in the United States.
In this
applicAtion, each system replaces or serves atian additional
sixty-four titketers. The cost of the system is'iower than
the cost of equivalent electromechanical ticketers, an'd the
equipment, with its advantages-, pay& for itself in approx-,
This system detects the off-hook
imately thitty.months.
condition for toll access lines, it records the called and
calling number I performs route-translation, seizes the
appropriate ou -going trunk, does the onward ditling of the
called number, detects called party answer and time, detects
the disconnect and C ime, and creates a complete record of
each call placed through that system.

.

Seib

The advantages ofa computerized -Toll Ticketing System are in
improved viccuracy and reliability, reduced_prodilissing time for
call billing; accumulation 14 traffic and trouble statistics,
reducsd maintenance, reduceirfloor space required, and in-'
creased revenue.
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CONCLUSIO

I
Each of pie applications described in this presentation have
similar/attributes, and offer Ilotential benefits for common carriers
who desire to extend the productive lif4 of installed electromechanical equipffient while adding function-all at a minkmal or
In many cases, this allowlf telephone
most attravive 'ost.
companies to offer their subscribers thd advantages of new
electronic central exchange's without having.to experience the
very large incremental cost for total new systems.

-
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4

Application of mini-computers forenhancement'of existing
el#ctromecfranIcal telephone equipmeht may alsdipe attractive
because of the inherent flexibility, of mini-computers
and the fact that they can be used both for permanent
communications enhancement as well as transitional require7
meats which carriers encounter while planning future large
Mini-computers can be re-programmed and
scale updgades.
re-attached to switching equipment to support differept
applications which die dictated by'the specific needs of
a common carrier at any gi*en time. They may also be
applied to monitoring of carrier systems, maintenance,
testing, diagnostics,'trouble analysis, building security,
environmental monitoring and so forth, if a time arises
when the mini-computer has n9 further application for the
initial telephone applications.

...

4
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moxianD PAL FDR_TELEVISICN? THE OTLENNA IN WEL'OPING taINTRIES

EXMR.DOA
INDIAN DiST/113TE.OF HASS bONMUN/CAT/ON
NEW DELHI
.

IN the early 1920s when television technology

was still in. its initial

stages of 'development, i science writer predicted ",..when it

(television) arrives, we shall find so many convalesces in it that

we

shalt wonder bow we ever got on without it in the past,"1
4

Fifty years later, in 1975, television had virtually become
alt integral part of the sprawling global_ communication system built

-\

around sophisticated computers and space satellites criss-crossing the

skies. Television nqw speaks, what Wilson Air forecast, on inter--natinal language of 'technology, and it has1 bepome the "sight and
.

sound interpreter of the dialogue, making it understandable to
everyOne,television has becomt the forum of a new age of interiy capable of crossing

dependeete; 'the only mass medium

geographi cal, Cultural and poli ti cal bawd ers to -1 ink Jen .end nations,
4

a
in an evolving,:world bommunity, 1.2 Indeede 'television has meria1

rized so quickly from a felt paging technological revolution that we
havireet had a reflective chance to 4efine its purpine and set its
*

.

goals,"3.

However, the Introduction of television in developing,.
ta.

.

,

countries is a phenomenon originating' in the early 19505,- Though
televi s on is now being adopted by most developing countries, 114
g

.

essentrlyls. at a'nascont stage there. In its present
Cr

format, teley

-

on in developing nations has usually a restricted
$
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'coverage generally serving main urban centres, and only rarely it

functions 'in rural areas or in the suburbs. Providing extensive

4

ielevisi on:service is not only .a toughltroblem of technology, it i s a
colossal financial dilemmi of enourmous proportions beyond the
economic capacity of most developing. countries.

Rightly has !?ilbur

.2
"Television'it the most costly of the media to

Schramm underlintidt

capitalize, and it requiret perhaps a wider diversity of skills than
any other.medium, .Its receiving sets are expensive, compared tgith

radio, and repairs are most difficult and costlY."4.

z

Television haiiing estpblished itself as a 'conspicuous
' synonym of national Modernization, most developing countries have -Ione

in for the medium at varying levels of "polity and quantity of coverage

of, their territori es, The Medium whit!' is so ubiquitous in the West
Is only at the elementry stage in developing countAes. The reasons
for tnis tardy or hesitant development are man": -4Generatly, lack of
' , finances, diarth of sot hi sti cated equipment, and techni cal difficulties

-

are responsible for. the limited exp anis on of television in developing

countries. Rut if we dig deeper, we shall discover scarcity
I

financial resources to be re primary cause of the slow development
,

4

te
of television systems.
.

.

-

.

-

.

I

Becadse-ofScdte financial problems, telettsiori has not made
.

..,

.

.

concrete progress in developing coontriee, Again,, due to pau4ty of

. funds,
,
" .(especiallyt
' case. that a broadcasting system
it is rarely, the
\
,

,

.

.

i

.
;

.

s

,,

a

'

as

a

a

a.

tselevislon) in the developing countrix* is financed from only one
iourpe.

there is anIrrepresiible

hire

0, ,.

on the part of the

9'

.

governments of dev'elo'ping countries to instal and develop a
it

3R-2

184.3-4
'.

t.
YY

.

,

television system, the dilemma that stalks this progress is:

From

Which sources should television .1e financed: Government, private
enterprise, I i cerisi ng system, camaerci al advertising, foreign

investors, international agencies,

In one sentence:

or.,,?

Itlho

should pay for television in developing countries? -This paper will
endeavor

to offer some answers to this
Television is a most powerful medium that 'reflects, shapes,

informs and alters, in that order, the national consciousness in a
country.

In most developing countries, the television system h

owned and financed by the national government,

'According to a study

of broadcasting in the Third :orl1d, Elihu Katz and George Wedell found
that "in Africa, where most sysL

s are mainly government-financed,

.

..

il

broadcasting (including television.) relies to varying degrees on
74

adverti sing revenue; government olupport is al so i nvotved / n. mos t

countries, although usually on a very small scale,""
0.-

4

Here it is essential to state, in general, some of the
0
4
striking features of broadcasting in developing countries.
.,

A'

.

According

.

I

to Helmut .Drueck, head of the office of the director - general of
.
.
.

.

lestdeutscher Runctfunk, Cologne, broadcasting in developing countries.

is young, and secondly, "broadcasting is over-burdened with
exiAtations and fears, "('

.

.'0,ruenk has spelled these "expectations" as follows:. "By law
.

,

.

.

"'or government charter, most, broadcasting corporation in developing

.

countries, have the.following goils:

Integra:J25,o/ the nation ;

r

mobilization of society, acceleration of economic development,

,
4.

-

contribution to education. and fostering cultural ictivity."7
.4

.,
r
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.,
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The 'fears' .with which the broadcast media have .to live, -according to

.

Drueck, are octwo types: First, "the suspicion of government, of the

ruling party, of tribe Y or tribe Y that the news broadcasts do not
correctly. and comprehensively report their views while overstating

.the polition of the competitor; Ind secondly, the aocusation that
broadcasting does not fulfill the task of educating the people but
drowns the nation in irrelevant foreign progrma

thereby alienating

the people from the 'good roots' of national tradition."8
Since the television medium involves- large investment of
0

,

financial resources, it is only the national governnients who,can toot
,

A

.

the bill. "The degree of government niancial involvement in kroid..,
..,

-

r

A

,

casting depends primarily on the structure of the -systems, there the
,

t,

.

system is directly owned and controlled by government, as for examples

in Libya, all expenditure is 'met from government ources..,broadcasting
4

is usually operated by a government department

Rod

the

service

is

financed by normal budgetary provision,'"9 In such a situation as of

Libya!: television is organically incapable of forming or altering.tlie
,public opinion,

t ;s a government mouthpiece and a propaganda tool.
-

JJJ

Ott

the. irony-is that even the inpperident and reputekret-

,WfoltS such;as the BBC face the dileennit of financing television system,

In a VsculAar to all its itembers hr.:tram 1979, BOCadirector-general
'
-,

-

italretbowan pointed out ",,,how can we get-stifficient money to
1

40.

.

l . while at the sane-time
finance, to maintain
i
properly,
i i our services
fi
.

,

,

.

..

.

fkan we keep faith with the public by continuing to use their roney

4-;

r....
.

.

eftkiently to give them good program ?"10

s

...

.._

<
.

e

.
Ai

t

,

ie ,3H-4

.
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.
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g

Ar

85as

..

...
-

...,

keeping our programs 'independent. of government -.control/ And how

,

.

4

4.

.

4

A

,
.

.

If the televisiolL system has to perform tts meaningful role

in developing countries, government financing may be a partiel waver,.

but 'it is not the7g)a andwer,
*ether method of financing television, probably the
0-

commonest, .is through subscription, Under this arrangeme:nt, all%tfine

owning television re eiving, nets contribute to the cost of operating
the entire network.

.

ll receiving sets, are licensed, and a fixed

annual fee is prescribed to be paid. .1lTrdi.ng to Katze.riedell,,.
win thewpK.,, this method is thought,to provide the BIX the Orpst
guarantee of independen,be from gpvernMent,"11,

After studyI)10 the various devices.%of finan-cAg broad-

.
.

casting-, including television, Katz and "Welk say as /follows;

4

.

.

eh the sale
"Other ways of financing includ0 tax
,.

..

.

retail price ofss
,

television sets, but In ether countries It more commonly Is about

50 per cenit In some countries (naiad, forlillemple), dealers who. .

.

wish to- sell receivers have to guy a license droll tbegovernment,"12 ,

I'

/

,

f

Another method- resorted to by 'some governments is to peek
1

(

.

finance Bran general tax collected from every tai payer, whether\he
.

owns a set or net, li

.

.

---

,

.

.

,

.

.

Yet another method of. financing o to evision network

resorted to by some developinucountries is through the sale of

.s

.

:brondcasting time, Next to

.

licensirg,

this

probably the cormonest..

is

way of fundingtelevi don systell.

i k
0
this regard, the following tablethrows
.

In

light ontfhancing te1evision''aystes
.

,,

,
.

4

11

)
.

.

1'

t

11

3Hr5

e

n

d

4

,

yst sfgnificant

Ipinig cannvritsi
..

.

A

.^

C

e

Sources of Financial 9apport. to. Teleyision System in Dellhoppg

044e1
2

4Sources of

Country
..

.1,

Licence Fee In. US Issued'

a,

1

(

Annual Television No. of Licences

'

Algeria

GovOstment -55%4 4

Licenee fte 42%
1: 1/

C.timmercials, 3%

4

-*

2, Egypt

Government
Commerbials 10%

et

.TV licence fee
.

3. Etitiqka

.

Tax do Electricity

.

\/

"4, JCenya

Commerci
Permit

t 16

610,000

$ 20

2,500

''37,000

t *8.

Mauritius Government

a

Commeici al s

Licence fee

24,000

7, 0
a

6. Nigeria

.

Government
Commercials

efe

Licence. fee

7, Sierra

6

Government
Commercial s

Wine.

$
8

300009 k:

t

"Governm

4

4

4 14

.GoVernment
Commercials

Licence fee

Me

"6"

3

Zrallbta:

Lie

'fee

C.,,,erc al-s

-Not available

,

..Licenierfee"
Grnts;foreign

16'

Not available

t

Goliernm
4

2 0

-

t 10

resources

9.- Cyprus

t,

'10. Lida

Goveinment
Commercials 45%

4

t 10

LiCence f6e.
,

.

Government
Commerci al s

Licence fee

,

$.6
6

.5

.600,000 .;

.
e',

a

'
I

A.
2

1

4

3

.

11. Tidonesi a, Goterdetent 84%.
Commercial s 11%

Licence fee 4%

12. Pakistan

300,000

* 20

Government

Concerti al s

Licence fee

tt

100,000

4.-

\

13. Singapore Government
Commercial s

e 14.5

Licence 'fee
14. Syri a

40

Government

Licence fee
15. Turkey

,

%* 10

Government

I

243,000

'137,000

6(for-3 iural

area)

.4

2§2,b00-

.

$ 15(fofkrbinareas),

i
*I

'16. itirbados Government

*

.

6

,

Not available
/

%farce: Katz and lieddil op, cit. .Appendix" A, Table A.2

.

.0*

..

+.

.Thus television in most developing countriis' lc financed by
s

aa4 'large by governtnent4i cenoe fees and commerti a?, ,.advetti sing,
7

Tbere are nly two countries tn Asip and .one in ftfrica where television
is syonsored by government only.. Licence fees, commercial revenues
.

.

lw.

-

and government money jointly and the television networks _DI 49 ../tfrica4"

..
' 10 AiAmit. one South reetioan and one Caribbean developing countries.
.

.

Whereas commercial ievenue and government finance the elevfision system
in 11 African, 10' South American, 94Central American end .the Caribbetr

andine.Ocetera nations;': On the other hand, licence fee And
;it the ...
govezument sources finance tele;rlsion systait in:three African and two
.

,

.

Asian Conitri es ."14

.

-

... ,

Alp

/Af

*
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It is worthwhile pointitg out here that in most developing

..

courries, govermnentE have a. firm or rathersevere stranglehold an

;

the television network, The .reason for this strict control on televie
Sion network is:

"If the media are owned 'and control 1 ed.(11 cence
4

funded) by the state, basic supriosition is that it representS the will
terests of the nation, and that media too are working in the,

and

interest of ti4 nation,"15
But is this supposition always, right? The experience of

states

media control in developing countries has shown that the

hnid

on television and other media is an integral part of the overall

°strategy of the rue clique or the group,16 Is such a situation
when a 'television network is ,functioning under strict government

hegemony,. and it is perpetrating a government's selfish rule and
.

/

I

/

.----

i,

serving an individual -partyisr.ends, shduld television be financed by.

..

,

P.'

-

..way of a general licence fee? Or more specifically:. 'Mien fhe
.
.
teleyision system is functioning under the Aro% hands of a government

4

.

.

.

.
.

4

.

t

s:

in a . developing
developing country, should, the licence fee be. charged from every
.

.'

.

..

.

.

.4

%

.

. Is.

11

.

.

There is another distension of the use of teleVisien in a

.

.2

.

.

A

of television?

user
e

.

'St

'

(

o

.:

1

:developittg ccinntry, 'It ti well known that a firge majority of. people
.

lb .

in delielOpise countries

'4'

poor,. the

existence
is .
battle for life ;tad
6
- '
4

%

extremely difficult :and. Challenging,' the literacy rate ,,is limited,
.- ;
,

--.

A.

..

.

.

'

.

-Should 9.11 such users in poor eountries.be.made to pay liicence.fAes
.

.

for watching television?' In other wordsi. the television licenbe fees
.

.e

in developing countries should be :done way: wi th, and- only the

.'

...

.

.

goyernment or- adaertisine should finance the television system,
..li

-

..

.

.13114

at

a
.

6;41
4

.1,' 44
A

.

A

' For, "the performance, utility and relevance of brOadeasting should be

measured jn' providing impetus f7 educational, cultural, eco4omic,4

.

.

social, political and delielopmental projects in ongoing stage In the
.

cointry.*17 Profit. making should not be the aim ofrs Mass diiIIM,44
1

As Sydney Head has noted:,

have gone up severalfold.

to increase advertising income, billings

V

.

Television networks in several countries

all over the world such as the United States, Canada, Brazil, Egypt,
.

,

"

.

."Thailand, Fromm, 1ustra4a, the4So 'et Union, China and some NeSt

r

Aiian nations do 'not have any system o

levying licence fee on

televiAlon viewing.
b.

.

4

Yet another factor is Involved in television system being;
4

fdnded by
4

government. 0When a government foots the bill of a

network, and financfal independence is subjected to that discretion of

bureaucrats, a plethora of rules and regulations aurtoMitically control"
the fdhetionihg.of the system.
4

rristead of professionals asserting 4s

V When shouldrtbe screen be

w and what should go or sheuld_notgo
p

inisters, secretaries or petty officials

on the air, it would-

-

who wiil.decide.
ecome.the handmaiden myl a slavetool

Television then

of

a

powers that he, and would henlge bereducedto the position of

a faithful mSuthapieoe and a publicity forum.

4.

.

It sbould not be .

:

fOrgottin that "mass Medid(which have. been fmnded by.public 114.,re.

,

.

.

*

.40f°'

.

said to
sometimes

.

.,

t.

...

be in the hands of the state.*4'10

Since television

.

-4- ,

.

ts a publieutirity, an influential,medium of eduCation, enlightenmeit
.,.
o
.
e"

.

,

,

.

...1

.

and inforwationeit will serve-the interests of public bettdi ff its.
.

.

...

,

funbtioning is not restrained by-a jungle of controls and enmeshed

3H -9

a

.

.

*1

.0

Y

procedures,
tr

After all:athe print media whlefi a re genirally in private

sector in some developing countries .do not suffer from the fetters

wch
ki are applied on
Brit s+

tig levision

system, Let us not forget what former

ratan Roy-lenkin;=said about the ibpeicussions of the

Home

government grants tog BBC. The situation

that "in most countries

where television is based oh same form of ice e" the money la seen,overall, as belonging to the government w ch doles out as'arach of it
1

as it sees fit,"2° He akso said that "direct grant-in-aid by govern21

ment interferes with the independence of broadcasting

The system of licensing Ielevfsion sets' is enwined with tookmany canon-sated issues.

Fl rst,°there

problem

collection 'of,

licence.fees, Lt is estimated that at least one -bird
spent on the collection)Teeclure,

of

the fees are

Secondly,:there is- widespread

evasion, andgiere. are nolfool-proxy devices to check it. For

.4

i

television, is a "public tedium whose signals are available to anyone'
.
.
.
c.
i .;
.
with right receiverZ 'Duey reach every.kome, not merely. of thole
/,-...,,,,

holdinI lecence orpermit.""
,.

.

-

Thirdly, limiting 'television ft.
program

i

,

only to those who can
4...i..

pay a particular mount of fee would be restrict4ng its free<access
ilatoush airwaves, a natural bounty , are Tr &e for everyone; Since

eeeeol to air signal is universal, it'is difficult to justify the
ifinitition of a television licence fee where the audience is

i%onomi-,

.

edit weak and. cannot befir.tWe financial burden; and is at same
,

disadvantaged position, tot needs e cation and information for its

Finally, the principle of levying libence

pregress*and

fee is "incompatible if broadcasting is to 'rem ain free from any
1.

.

3H -1O

.

1

S
S

.

influences exerted by the governmpnt

parlitenents.

Sanitlhat

paradoxical,,,if society is called upon to d ermine what programmes
be broil:least,' while at the same time the sloe autiforities
'are not ip
,
:

a position to'provi de the money remui red' for -this purpose."

.
.

'1.)
V
A system which4cannot
support itself cannot be free:

fact, as Albert Scharf, Legal Director of the German Bayerisckr
Rundfunk, says:

.

"The autonomy of a free broadcasting system should
Ike

actually alai) include the comPietende of that system to provide,, its'
own finances."24

toP

Thus if a .television system has to prove useful to a people_
4

in providing the

entertainment, vi

ation, enlei git wren t

44above

;

,

achlis

motivate,thea to Progress, the medium should got%be.undert

of any hue. General giidelines should be Provided to the professionals
who regird 'national' 1nterest above anythl n
Iftme

.

,

.

Ise.. It As, therefore,

0

imperative that the television system in a..dev loping. country is
financially independent and its servihe should e available to

.

people free
without any licence fee,
.
Mat

bOkw

iiie :..,

,

.

,

..p........,

.

.

,

is this possible? One of .4the answers it's: resort,.

of.

4

..

advertising i s
to advertising. Lord Thomson once said:- "Television
.
.

a licence to- print

money."#25

There aze severaX subsidiary adv ta.*
.

of advertising support tetelevision, In the Urst
..-

6,

I

s.4nce,

'

wi

.

tiew'to attracting audience, programmes wilbrimpv over
...
.
a stiff .competition to broadcast bettei shows

.

:,,,

4,

.

there wii.lbe'.'

educational.. and

e

7

..

4.

.

informationil. Secondly, tire` networks will frame *herr own indeits1., ...'
*
a
dent_policies just as 'the newspapers and periodicals do, and hencb.it..
.
.
.
k ,
.
% Will not beicee
a
propaganda
instrument
in
the
hands
of
the
fuling
I,
u

4

1

.4411r

J11

)

group.

4 '"

L7.

-;

"---s
In- a number of socialist countries 'such as' Yugoslavia, 6pba,
Pol and, Romania, Czechocs1 /Maki a, Hungary, and Vietnam, conrnerci al s ae
.

.....-

broadcast.on television. In India .timi, duiint-197r-78 television
advertising revenue totalled around. Is. IA million KorL165.000).26

,

El

More and vire developing .countries ar taking t6 television
..advertising. Obviously, it has moire virtues an vices, espxfally in'

. a deaocratic set-up and free ecostoriy.

This is no to give a blank/

approval of all television advertising; Hat as the Verghese Committee
(LimIndia) pointed out recently: 'Vile advertising content must be
closely monitored and the drive fOr commercials must ot be allowed to
intrude-en-crelkAtizrt program lialues.**7 Television systems in Brazil

and Tanzania derive their revenues only from advertising, andit

(advertising) is justified "ai a means of accustoming thepopulation to
the growing range of indigenous consumer goods that the country's

e

pro ssing and manufacturing industries prOdu ce."28;

v,,

Extensive research has revealed.that television has played a
significant, inieed predominant, role in the,,overall developm,n.triind
modernization of developing countries .30' In order to make televiSion
v

. function freely- and countribute its mite /to' the overall progress of

developing countries "MO are 'still struggling hard, and will continue
to do so for some time to come,.it' is necessary that television 'service
,
should be ereely 'available to everyone withouidiscrimination, 'aess.

or licence.
In the U.

vast majority of teleVision ownership rests in

wk.

private bands, without kany licence, system *for theoeople or withonit
-

-
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6i

4

I
6

7

.

any licemeeAlitem for the people IF Athout government controls; only
the Vidtral Communication Commission lays down ease genera! ghidelines,
,

.

A one-minute adverIllsement.spot during prime time show on ABC, NBC,
CBS, therthree most inflbeeilallnetworks to the DA.A.. may cost
anything between $80,000 .to $ 1 million.

In such asiluationl the

networks strive to attractmaxlmem aullence.

Adverilsemenerates

depend on-the quality of program and their potential to hold continued

interest: ADC recorded top ratings during early 1977-when "Hoots" was
relayed as did the NBC during the 1976 Olympias,

networks to present_a whole

revenues so collected have-emboldened
_t.k
_. _....
_

variety of these

rograns

The adyertismegt

.._/

shout any.fearior fayor

.

'is...

T4e'su

essfel w kiting of American television syitem, based

primarily so advertiSing.has a_great lesson for financing television
q

ie.-developing countries.

nce,"the disproportionately greater cost

of ,obtaining ttlevision coverage his limited both exteadion of

televiston signals and the multiplicattn of receivers in most

developing COuntries."81exteesive.iie of the medium, faadvortising
r

,would certainly strengthen the networks and 'noble then to enlarge .
4

their area of operati o
1

Variety. of program, balance in prese0ation

of news' and views and extensive coverage ofevents amid also then be
Dependence on, foreign

within the resources of television %ystem.

groyne would diminish.
The dilemma of the developingvcountrles is hence twofold:
,

01

4

They do not have funds, but .`they want televnion to corr he entire'
,
t

tern
.

origs

without

.

.

,

any further loss of time.

The most rational

5

answer to this two-pronged dilemma seems to be an FCC-typt of set -np

Lb

862
\1/4

<

I

k

with a fully eommercial television system on the rough pattern of

In the present situation, it is only in this

major Aderican networks.

manner that television can expend, rapidly and fend for itself in

4r

developing countries,

4

1,

pOTES,
1
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DEVELOPMENT AND IMPACT
OF TELECOMMUNICATIONS IN THAILAND
Prasit,Prapinsongkolkarn
Chulalongkorn University
Department of Electrical Engineering
Bangkok, Thailand

Abstract

I,

,

.

Telecommunications development in Thailand is presented to give an
overall view of'he development process which-greatly correlates with demand
and- government's attitudes.
Although the value measurement of telecommunica7
tion services is difficult, demand for telecommunication services in both ,A441,4
Urban and rdralilife strongly indicates the needs of expansion of telecommunication infrastructure for national development. Impact of telecommunicetions from some points of Political, socio-economic views are given.

.

Introduction
Telecomminication in Thailand begat\ as early as nearly 100 years ago
when the first telephone pair of local battery type linking between Bangkok
and.Samut Prakarn was set up in 1881 by the Department of Defense. The
purpose'of this set -up was to report the incoming and outgoing-ship to Bangkok.
Since then the work of telephorie service has beenitransferred twice; first to
the Department of Post and Telegram in 1886 and then to the Telephone Organi-.
zation of Thailand (TOT) in 1954. During this period, the development, of
'telephone service was almost stagnant because of low demand for telephone
service Ana shortage of financial. support.
Not until the early 1960's, thebeginning of the period when Thailand
enjoyed the economic boom of an average annual growth rate of 8 Z, that
telephone demand increased rapidly. In order to meet this excessive demand,
TOT expanded the main northern and southern microwave routes in,the initial
period of [fie First National Economic and Social Plan (1964-1968) and duly
completed the work in the period of the Second Plan (1968-1972)(1). 'Manual
exchange long-distance telephone service has then been, made pdAsible Jy
interconnecting the Provinces and Districts with theviain microwave routes..
Operation of the earth stations for international communication via'INTELSAT IV
satellites was also begun in this period.
In addition, government's and private companies' spec a1
telegation,
communication services such as radio services fdr maritime
Electricity Authorities, Metropolitan Water, ada4nistration o the Interior
Ministry, health care programs of the Ministry of Health,"agricultitre rtrojects
of the Ministry of Agriculiure"and Co-Operatives,banking on-line systems
etc.rhAve increased in'terms of investments since the period of the Second
'Plan, making a total of mdrelhan
investment projects at pripent.
4
,
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Domestic Commianications

The Status of Telephone Service
Since 1971, TOT has inpreased the telephone numbers in the Bangkok
Metropolitan area at an average annual rate of approximately 8 %. Currently,
there are in all 32 exchange centres with 272,684 telephone numbers. By the
end of 1979, the number of exchange centres willAncrease from 32 to 41 and
telephOne numbers will increase from 272,684 to 313,684. 'The status of local
telephone service is shown in Table I (2). In this table, indices showing the
status,of local telephone service can be divided into 2 groups. Thefirst
group measures quantitatively the shortage of local telephone service and the
second group measures the popularity of telephone service. It is apparentfrom ale table that telephone servicb both in Metropolis and provincial areas
is desperately inadequate and that nationwide demand for telephsine service i*
almost all double the capacity of present installation.
TABLE.I

Indices showing the status of local telephone service as of May 1979
4.

Indices showing the

.

-Provincial
areas

Metropolis,

status bf telephone services

Nationwicte
g

.

1. Quantitative indices

:

1.1 Number of telephones (NT)

1.2 NT per100 populatibn
1.3 NT per demand
1.4 NT shortage
1.5 Waiting months

311,000
4.87
64.04 %
,174,416

1

.

.

4

41.62.7.
,

55

.

416,700
0.86
56.28 %
324,116

105,700
0.25
149,700
166

80.

.

.

.

2. Popularity indices

75

53

42

169

211

19

285

304

-

17

17

136

524

'

128

,

ND with between 50,000 100,000 population
ND with between 10,000 50,000 population

.

,

ND with less than 10,000
,-

TOTAL

1)

Total.

.

ND with more than 100,000
population

popufaition

Telephone
Service
Unavailable

telephone
Service
Available

2.1 Numbdr of Distritts (ND)
receiving basic telephone
.service categorized by
population level

660

%

4

.

2,24he longest distance of
f
travel' for public
telephone service ,

250 Km.
a

.

.
.
.

.

,
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In implementing the TOT economic development, lan for the period 19721980, TOT has introduced rhe.automatic exchange system for application with
the long-distance serifice system for installation throughout the Kingdom.
This new automatic exchange system is incorporated with the latest electronic
and
technology and. is called Stored Program Controlled Switching
System (S C) with Centralised Automatic Message.Accounting (CAMA) for the
telephone exchange and message switching system for telex and high speed data
communication exchanges.
Radio Communication Servides
;

There have so far be'n more than 65 investments, both in large and small
scale, in radio communication systems-mainly HF/SSB, swim, and UHF/FM by
government agencies and private companies. This proliferation of radio
frequency.has 9feated many technical problems on spectral pollutipn and bandwidth limitation, preventing any possible future expansion of radio communication service in VHF range.
VHF and UHF mobile radio services-operated by, the Communication Authority
and TELCOM in the Metropolis have been widely used for business purposes
connecting mainly the car with the Main Office and in some cases plants or
warehouses in the suburban areas with the Main Office. There are plans to
change from the present open-channel and semi-automatic mobile radiv systems
to automatic systems in the near future. Upansion of mobile radio'capacity
to sheet the comparatively high demand is now being carried out.
The-scope Of HFtSSB and VHF/FM usage ranges from secuiilik public health,
public welfaref public adminiftration, internal radio service, etc., to remote
control and telemetry. Two-way radio communication portable sets are used by
the Land Development Department, Accelerated Rural Development Department, and
the Office.of Narcotics ,Control Board, .in an integrated,developbentof the
Northern watersheds where 300,000 hilly tribespeople arp living.
.

Data Communication
.

.

TOT.not only provides 'channel facilities for long-distan6e telegram and
telex to the Department of Po'st and Telegram but also provides data communication. During the period of June-August 1972'and July-August 1973, testing of
data transmission through telephone switched lines was reported at various
speeds and the optimum speed of 900 bits per second (6Pk)'for single voice
channel was recommended, although the Taximum speed may be attained at
.2400 bps (3). Today, with.more than 190 computers setups in Bangkok, Thailand
Data communication in Thailand
has'a great potential in data communication.
-,it now beingused in banking with Bangkok Bank's computer on-line system
linking the main office and other 70 branches in Bangkok, in seat reservation
by Thai International Airways linking local and foreign ticket offices'
o -display terminals with the main computer at the head office through TOT 's
telephone networks as well as SITA network via INTELSAT IV satellite, and ih
In adlaition, computer
--management information system by ESSO and Siam Cement.
was, used with 14 terminals set up at the various stadiums to ileport the
resultt of the competition in 1979 Eighth Asian ?ones (with 20 sportt events
.And participants from 25 countries.)
-!

-
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International Communications

With the establishments of the fiFst and second standard earth stations.at
the District of Siracha, Cholbvri, in 1968 and 1970 respectively, international...
communications have been considerably facilitated and the traffic capacity has
."I been increased manifold within a period of ten years, as shown by Figure 1 (4).
ItIternational telecommunication traffic with Asian countries has much more
capacity than that with European countries. Since demand is the effective
expression of wants and needs, moulded by social and cultural pressure 45), ie.
can be'concluded from Figure 1 thar.Thailand has closer 'social, cultural, 'and
economic ties with Asian countries especially Japan, Hong Kong, Taiwan, and
other ASEAN countries, than with the European countries.
-Recently, discussions have begun on the possible use of an Indonesian
satellite, Palapa'I, to provide the twenty first century domestic communication
as well as communication, link for the five, members of ASEAN. All ASEAN members
have agreed in principle on the use of Palapa. However, technical problems,
including financing of the construction of earth stations in th4 member
countries, are still to be resolved.
Initially, the use of Indonesian
satellite will be mainly for telephone, telex, telegram, fascimile, and television purposes with the possible opportunities also for education, aeronautical
and maritime and security uses.
This vast resource is waiting for utilization.

.

-

Television Service
At present, there are eight TV channels'in Bangkok: four black and white.
of 625-lines 25 picturasisec and four color of PAL system, The broadcagting
programs in Bangkok are transmitted 'toi upcountry through the Switching Center
of the Public:Relations Department and through series of TV translators.: Local
TV broadcasting stations are also available in upcountry. It Is estimated that
the population living in the broadcasting area is not less than 20 million.
This figure indicates that gOt than half'of Thailand's population:does not
have the access to the'effective.means of communication with theecentral and
local government. Expansion of TV coverage area is now being carried out by
the Public.Relations Department.
'.

f

,

:
,
.

TV Education.

i

1

.
.

i
.

.

TV education in Thailand is inadequate. :SO far there -are only two universities - Ramkhafflhaehg and SUkothaiThaimatiraj University which have
their selected regular lectures broadcast allowing students to study by
themselyes at home. This saves travel time and recluses traffic congestion.
However; it is also a fart that it deprives the students of adampus-based
university and aft its implications of social activities, etc. As a ,rosult
it is.conly natural that the'students prefer attending lectures at cheuniversity and enjoying the social.gathering a well as the sense of university'
elite to being just merely a self-studie guy.
..
.
f
Regently, TV programs
been shaped up slightly to ptvide mote educetion to. the public, especially on current issues of interest sUch.ai,ehergy
.

.

conservation, agriculture development in the farmers' year - p79etc, f
Survey condudted in,this connection has indicated a very favollfable pUblic
'..xesponsethereby,providing encouragement to TV broadcasting stations to
expand their education programs.
A
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-Telecommunication-Industry
-1

The electronics industry in Thailand has made great progress and since
0million U.S...dollars in
its.starthas saved the countrymore than
foreign exchange. The import value of radio and tklevision sets has 1
decreased from about 25 million U.S. dollars to only 7.5 million dollirs in
Local production of TV sets since7the beginning has been estimated
1977.
Production
at 540,600 and, out of this about 5,500 have been exported.
capadiiy for TV sets is around 150,000 per year and for radio sets some 1.1
million could, be produced. Tke assembly' plants for many reasons are not
producing at full capacity 06}.
..
;
Thailand also produces communications equipment such as telephone.
There are now three companies - ELCOM Research,
units and transceivers.
'-.International Telephone and Telegraph Thailand and Thep Electronics with
actual '060uction estimated at around 30,000 telephone units and 60,000
transceivers, although production capacity is several times higher.
Production of transmitters up to 10 kilo watts at Philips Thailand and the
Technical. Division of the Public Relations Department is estimated at a
total annual rate of 20- Expansion of the industry is not possible-unless
the government steps in to he9p or with a colinitiment to purchale the equipment and strong attempts made to expand foreign markets for the industry.
On thistpolnt the Government should share in the research and development
cost of local companies in improving their, telecommunication products and
put in stronger efforts in export promotion through Export Servite Centre.
.

yraining.

Telecommunication training in Thailand is inadequate and is mostly'
short of training equipments.
At present, only TOT has. possessed a telecommunication...training center which by its nature is were-communication
oriented. There are 5 universities and 1 institute of technology producing
about 400 electrical and cimmunication engineers annually. However, they
are mostly academic-oriented but no so well-versed in technical training or
application.
The problems of trained manpower shottige are common in all the
developing countries and the consequences are so great that ASIA-PACIFIC
,IBLECOMMUNITY has been established by 15 member countries with the
objectives to_uovide the' various aspects of facilities including planning,
-technical standardization, telecommunications, and means of reducing the
expenses in management and operation of telecommunication to member
countries. It is.hoped that with the establishment of.ASIA-PACIFIC TELECOMMUNITY in Bangkok, Thailand and other Asian developing countries,
especially ASEAN countrtes, could raLse the standard of their communicAion,
technology an4 find the most effective means of both domestic and regional
communications.

r

Impacts of TelecOmmunication
Value of communication services
the users is dif icult to measure.
However,, since communication services" arise in responSe to human demand (5),
a large number of people applying for the telephone installation at a cost .

rr
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an tAofficiaI rate of U:5, $1,500 per telephone obviCusly

t

of more
iddicates the high value placed by Rte users on communication serltices..
.
Since telephones-per capita (7) is an indicator which usually correlate
with urban development, supply of telephones,
lags. greatly behind
the demandwill be detrimedtal to urban development and dynamics and in ,thelmeantime it will'also be detrimental to nationa,C.development as a
whole. Telecommuriications development will also improve the'quality Cf
both urban and rural life. Cases have shown that the' improvement in
communications and telecommunications for villages in the communist infiltrated area or remote itea has resulted in improving the.stafidard of living
and the morality of the villagers.
,

.

'

.
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Health Care

1

Doctors and nurses are desperately inadequate in the rural areas of
Thailand, even though more than ten years ago the Government had-institdted
the Obligatory terms, on newly graduated doctors, who received free medical
education at the university, to serve the. people in the.rural areas for 3
years. Villagers in some iural areas have had to walk mere than 10 kilo-,
meters to get access to health 9e vice, if they are ldcky .enough to have
the health facilitiei.
Hence, in recent years, Voluntary doctors teams
have been despatched to rural areas by the Royal family, universities and
Ministry of Health. Telecommunication links between the Diltrict Administation, villages and the teams can facilitate the health service and '
training of th local health workers...

" /

Education

r.

With the 'expansion of radio and TV coverage areas and the improvements
in their education programs, education in rural areas as in areas of health,
-iPagriceltur.e, and rural developments can be achieved.
In future, only when
,it will be possible to broadcast radio and television educatijh programs
through Palapa satellite as planned that the full potential of improved
manpower can be,channellized and exploited for develqPmental purposes.
Employment
"IP'

It is estimated that about 50,000 people 'have been directly involved
in telecommunicatior services, industry, education, and administration.
The big portion of this figure goes tb,the government telecommunication
service and administration. Government agencies'and state enterprises
listed in order of .number of employment ire TOT, Communicition Authority,'
Department of Post and Telegram,, Ministry of'Intetior especially Department /
of Home Adiinistration and Police Depaitment, TV broadcasting stations, etc.
Only about 5,000 people are. employed in'telecommunication.industry. This.
figure consists of about 4,03 people working in less than 10 small and
medium telecommunication Industries as well'as telecomMunication equipment_
assembly firms and of about 1,000 people Werkieg in family industries.
If included the ,telecommunication equipment selling compinies, maintenance
shops, and the related business, telecommunication pro1ides a total employment of estimated 100,000 jobs, totalling approximately,.25
of
Thailand's population.
.
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'COnclusion

Telecommunications development in Thailand lass made rapid progress in
Th$s trend of
terms of hardware innovations and expansion in recent years
-development if'not'pursued in a balanced manner; (economically -wise, socialwise, and defense-wise) andintegrated with.the existing communications
systems'will only result in the modernization ofiequipments, auplicgion of
communication systems, and inefficient uses of the newly invested and existing communication systems, as has been the experience of Thailand in the
former days.ofteleconimunications development. Efficient central planning
committee for .planning and determining the national policy on national
ttlecommunieation network is needed to correct the Government's traditional'
Liability and indecisi;mness in seltcting the optimum communication systems
for national telecommunications.
Emphasis should be given in telecommunication development for rural
developments as 4 development infrastructure (8) similar to road.and other
utilitiaa in order to reduce the economic gap.between,urlian and rural areas.
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\ Abstract
.

I.

nications in Australia the
As the common tafrier of ieleoo
Australian.Telecommunications Commission (Telecom Austrklia) has the
responsibility to plan future developments in a manner which effectively
account for social needs. Using multi-disciplinary planning techniques
the National Telecommunications planning group in 1976 produced the
pUblicatio Telecom 2000. Thiswas followed by the publication
014tcomes fto theTelecom 2000 Report in 1978: 'More recent planning
activities have involved a seminar on Social Research and Telecommunications
Planning. kfurther seminar on Telecommunications Planning and Public
Policy4Making is to be held in 1980. These approaches to planning have
enabled social needs to be recognised as an effective input to Telecom
AustrAlia's planning processes.
-

.

-

INTRODUCTION
Under th e:Telecommunications Act 1975, the:Australian Telecommunications
Commission (Telecom Australia) has th COmmon.carrier resteonsktritities. to, ,.
'Provide, maintain and operate telecommunicatimia services in Australia
which heft meet thelkocikl, industrial and -commercial nmeEls of the people
of Australia'. Telecom therefore. has a major,resp9nsibility t9 manage the
balanced and,iffectiVe development of talevmmutications.
.
_ .

.

,,

.

,

neging a balanced lid effective telecommunications development is the.recOgnittion bf eglionalneeds, and in
particular the social needs of the.Australien-communi5y. Thi term '-socia,1
needs iay have many connotations; fir= the standpoint of.ielecommunicaiions
planning, the 'notion: that people have a need to relata to:One another, to
communicate, seems to hive the greatestreleltance: Thilineed to Communicate,
of course, Can be divided into sich itdapitiga"iaeaergerg 5equirementa,
4.6
transactional requirements or the More perional propensities to share
.
information and feelings.
'

1

An important part 'of'

I

.

'

.

.

1"'

.

V

.

.

I.
.

....

a

-

"

r

.
4

4

3101-24

.

.

Irrespective of the nature of commuinication,needs, it is of prime
importance to telecom6unications development that Telecom Australla increases
its awareness of social needs and internalises them with regard-to its
'.2resent and future operations.

SOCIETY ANDCHANGE
It is meaningful to-ask: \ What will be the shape of society in the
long-term future? What part will advincements in telecommunications
'technology play in this future? There are many scenarios of future society.
which must be. accounted fcfr in the process, of planning te]ecommunications
development, but even the scenarios are changing:
'The future is not what
it used to be'.
t

New and developing technologies could offer a broader range of
telecommunications products which could provide access to new kinds of
,
information that would serve to improve life at work and home. The widespread introduction. of advanced telecommunications technologies could also
provide scope for significant changes in social'organisation to occur. For
example, increased residential penetration of telecommunications in a
variety*of forms, with centralised compUter access could serve to strengthen
democracy by providing greater opportunities for participation by the
community in government decision- making and promote what might be perceiVbd,
to be the 'good life' and self-realisation. Alternatively, the decentralised,
multi-functional, pelf- contained,, independent ?ature of services, which could
be pregided by the new technblogies may lead to a dehumanisation of society.
Each of these views on change and its effects on society may be argued, but
neither provides a simple solution of comfort generally to telecommunications
planneid. They do; however, define some boundaries ifs regard to the debate
which has now emerged Over technolqgical change.at a time of row economic

'

*growtra growing fuel crisis and-h4h unemployment.
41.

TELECOM 2000
-

.....,-

In 1973 the National Telecommunications Planning (NTP) Branch was Set up
to undertake an explorationofthe possible diriAtions of long-term
development of telecommunications in Aastralta. TheiNTP multidisciplinary
team set about thii examination interacting with users, academics., cons Itants,..'
industry, Tilicom staff and others by way of seminars,' discussion, cont acted
research and correspondence. The recommendations of Telhcom 2000 provide
the bassisvfor the rbquired broader perspective for planning to meet social
.

.

needs into tlie future.

*.

OUTCOMES FROM THE TELECOM 2000 REPORT
,Early in 1976,. thirty thousand copies of Telecom, 2000 were distributed
for consideration and discussion both inside and outside Tel. com Austrfrlia.
The aim wasto tell people affected 'V./ Telecom Australia's sarvices And
policies about the issues involved i&the long-term telecommunications
fri
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planningjand to'invite comment on them. Written responsesotalled 210
-ranging from formal a4knowledgement to comments in depth. Thf writers of
the 111 more substantial responses could generally be identified with some
professional or business source. Only 12 could be classified as
'individuals'. The single dominant-source of responses was tertiary
institutions (41): Other major sources were business (19) and goverhment (18).
,

The major issues raised in responses involved six subjects:' open
planning,' community involvement, social theory, value position, competition
and data policy. These responSesweve mainly of.a "high calibre and
introduced a wide range of Complex issues. An analysis of the responses and
the recommendations as accepted by management is set out in the publication
Outcomes from the ,Telecom 2000 Report.
OPEN PLANNING

.

6

s About
The Telecom 2000 report set out discussion and rdcommend-!-the desirability of involving the people affected by the ac
s of .Telecom.
in the process of arriving at particular decisions. This was referred to as
open planning. The report itself and the exercise involving evaluation of
responses was in effect an open planning exercise. In view of the extent to
.which elecom 2000 was distributed, the'numiler of written responses was less
than h d been expected within Telecom.' Op baiUp, however, 'it was
consid- ed to be a successful and useful overture into this mode of planning
but it was clear.that further thought and additional work wuld be mecessaty
irthe implementation of °On planning was to effec,tively fulfil the
expectations-of all concerned.
4
The inherent change in attitude as well as the required changes.in
processes necessary to implement open planning must inevitably take time.one respondent to Telecom 2000 suggested10115 years as being realistic.
Telecom may not necessarily agree with this time-scale but It does signify
a recognition by others of the difficulties involved.
*

.

THE CORPORATE PLAN,'.

lince the setting up of Telecom Australia in 1975 a small group of
corporate planters has been working with the various elements of line
management to, develop a CArporate Plan'to bring about ihe top-down
orientation seen as necessary to the future viability of the organisation
and improvement in service to the customers.

.

Recognising the Telecom 2000 ecommendation concerning' 'open planning'
...it.was.also considered important as part of the Corporate Planning Process
that in particUlar Staff/Associations be given the opportunity to comment.
Adraft was distributed and responses were received which assisted the
preparation of the final docOment. The resulting Plan has been made
availabre to the public, on feiluesxland an abridged 'Highlights' version has
been distributed to all staff.

E1?:z;
taw
0
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The Corporate Plan as currently developed,broadly.consists of three
parts:

'

4
.

.

.

.

.

,

the basis for corporate Plancing;

,

the broad strategy to be adopted overthemext five yearS;
the Planning Guidelines for nen year horizon.

.

Toestahlish a basis.for corporate planning a set of corporate
erived from a study of 41gtstatutory responsibilities`
'alid in the TelecomMunicattons Act and a knowledge of
prove the utility, xeliability and economy of .'.
rviceeas seen by. the people of Australia.

.objectiVes has
given to Tele
what is requir
telecommunication

'

To assist in achieving these objectives the Corporate Plan sets a broad
strategy for the next five years of adopting Corporate Thrusts and Actions.
Four' Corpofate Thrusts have been identified by management:
.

Qualityof Service

.

.

Efficiency
Staff Relations and Development
'

:

Technology Impoyement
POLICY RESEARCH:

4

Teledom undertakes poliCy research work,employing interdisciplinary
groups and the range of studies includes the internal organisation, impacts
.on'the external environment and general policy 'concerning the application of
technologyto the fulfilment of social needs -.in particular those of its
`Customers. P.olicy research, as a prerequisite for policy review and
formulation, is nowperformed on a much broader base with the involvement of
the major fun4tional areas and Ofie use of consultants as necessary.
Of:1
particular interest is a Socialgiesearch seminar recentlylcondected and a
planned seminar on Public PolicyZMaking and Telecommunications'Planning.
.

s

.

a

..

.

SOCIAL RESEARCH SEitItIAR

In August 197 Telecom Australiaorganised and funded_s_seminar,, 'Social
Research and,TelecOmmuninations Planning', with the follaWing objectifies:
4
(i)

toincrease the awareness within Telecom of the social impacts of

its policiei and §rvies as perceived byextrnl experts;(ii)

to keep Telecom in 'touch with social and economic trends that wild.
affect the type of service that will need to'be provided in the
future, and the manner in which the wvices'haveto be provided;

,.

Y

(iii)

to further Telecom's commitment to open planning as a-way of
.
developing policy;"

(iv)

to identify fields of social
to ielecommunicailoons Tannin

-,
*

4

eafch work of particular relevance
a

te

876

0
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This sellpAr w1,11 be discussed in some detail as it provides the
foundhtions for future social research activities within Telecom Australia.

.

SEMINAR CONCEPT AND STRUCTURE

0(

-

.
.

The.406cept of the seminar was initiated when the National Telecom*-

'cations Planning (NTP). group set aboift reappraising its of
role
and, began queitioning the fundamental nature of the social sciences and thc
contribution they could be expected to make to teltecommunicatione planning.
The outcome of this process was a stminar coverpgla broad range of topics,
dnd involving social acientists, both acadethic and practising, and Telecom .
managers - a total of 60 attended with a ratio of about 2:1 non-Telecom to
Telecom being the desighobjective. Two days were set aside for the seminar
with opening and Concluding half-day 'sessions spanning two half-day workshop
sessions.
In sum, we were' particularly keen to progress from Telecom 2000
.and the Outcomes, andthis seemed like a good Way,to take that step.

..

ir

The following six workshop topics were very simply derived from NTP's
understAnding of definitive areas where some socia1,46earch seemed to be
necessary. A degree of overlap was recognised, but it wae.considefed that
this type of generous model would enable flexibility of coverage to be
achieved in thc seminar.
.

Workshop Topic 1

*--'

'.'

"

fl

ft

3

"

4

u

2

-;
Social Trends rind Communication Patterns: Distributional Consequences,of thc Provision of
Specific Services
: Social and Technical ImpliCations
: International Developments as they Affect Australia's
Telecommunications Planning
: The Informagion Economy ',
-A
.'
:. Planning - Theory and Practice
:

.

1

°

-u

.

"
"

.5
6

.

To cover the topics and derive maximum belnefitfrom the resources which
would be necessary to achieve sub coverage, an interactive design process
was arrived st. We started with the ides of a Delph process, but decided
that we should give the'participants-more scope to tell us what the topics
were .really about.
Inothe first instance the six workshop topics were
1--..%
defined briefly (in abput a page) and no attempt was made in this exdreiee
for completeness or to otherwise poliah the definitions. To some extent they
were
These definitAens, for want of a
signed to be almOet proocative.
batty description, were sent to each in itee as part of the invitation
.
proces
nd a contribution of not more t n two pages was requested on one
,or all of tht gopice, Three-quart tre of t
invitees responded to this
request.
In all,'counting generalland apec fic codients, 100 comdentariee
were received. These commentaries were then synthesised by Departments within
.-Telecom into opening papers for each topic,'and copies of these ware
distributed before the seminar.
These synthesis papers avoided identifying
the epurces of opiniona, other than to contraet thetelecom and nonnTelccom
coptributorm, to avoid putting people at the seminar lefixed positions prior.
to entering the workshop activities;
-

.

.

ob.

0

6
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The synthesis papers then colikituted the opening 'pliers for the
seminar, anethd bieie from which workshop discussion_stemmed.. They wets
presented by Telecom PreAnters,from the responsible apartments, and the workshop Chapirmen, who we non-Telecom invitees,'epoke briefly to each
paper end set the basis for discessions during the workshops.' in the
workshops it was intended that discussion be,directed towarde idtntification

t

of:

.

v

I.'

,\

.

.

.
.

1.

major issues for telecommunications planning, within the scope of
the workshop topics;

2.

possible implicatiofis of these issues within the immediate and the
long-term future;

s4......

3. 'studies and social -research relevant to these issues;
4.

4

priority for study and roeoarch;

,tend guidel

es along ttese lines were given, to theChairmen in their briefing.

Non-Telecom invitees were selected on the basis of the advice of the
Academylof Social Scienees in Canberra, and on advice-from Departments within
Telecom concerning practising and academic social scientistewho have had
dealings with Telecom in recent yoars.
In effect, we wore looking for people
from a broad range
disciplines from various parts of Australia a41 from
various institutio l , who hid previously demonstrated interest in telecommunications., Telecom invitees word selected with a view to achieving a balance
of corporate management and social science representation ae well ae achieving
a brfad involvement from the various Telecom Departiente.

*

.

e

SEMINAR ANALYSIS

'

'

tie 'increased awareaess', tkeep in touch' end 'open planning'
implications of the first three objectives of the:seminar are somewhat less
tangible than those of the fourth but generally all three were felt to be
successful. This success may in part be measured by the epirit 'of mutual
goodwill which has been cemented between Telecom planner and the social
science 'world' in Australia and the formal arid informal contact chains which
have resulted.
The six workshop reports contain a fund of int eresting and useful ideas,
information and proposals and it would not be possible to give full coverage
in thts paper. These proposals will be considered by Telecom Australia
management and definitive action will be taken to ensure that advantage ie
taken of what'is considered As a most meaningful planning activity.
,

To aeeeee the full value it ie necessary to read the proceedinge'snd in
particular the workshop reports. To give some appreciation of the output of
the seminar each of pa workshops will be discussed briefly in turn.

,

(0
3H -29

J

t::;,

SOCIAL TRENDS AND COMMUNICATION PATTERNS
This workshop focused on employment issues as the most important area,
being basic to the social sciences and with direct implications for TelecOm'
as a large employer.
Some particular researcliabfe areaa identified included:
attitudes to work, changes'in nature and content:decentralisation, groWth pf
leisure, reducing opportunities, stress and,accidents.
In addition there W48 a great deal of discussion on telecommunications/
energy use /transport issues. Research inthis area does not support the Edda
of substitutinfi,telecommunicatIons for phybfeal movement, travel, and
meetings, but does suggest supplementation-which could reduice expensive forms
of physical movement and make a contrition to energy saving. It wes

considered that Telecom should developliarketingStrategies for increasing
public use of services designed to cut own the need for movement and
therefore it should sponsor research into these relationships.
DISTRItUtIONAL CONSEQUENCES OF THE PROVISION OF SPECIFIC SERtiCES
This workshop recognised the topic as being about equity and posed.the
fundamental suesnon of the extent to which new service developments would
exacerbate the gap/between the 'information rich' and the 'information poor'.
Specifically it was considered that there were three distinct ways to deal
with equity considerations: riing, technical standards and management
practices and beliefs.
The conflict between equity and efficiency criteria and the question of
where Telecom Australia's respOnsibility lay in this matter, was debated
extensively.
Telecom was'seen to be in a stage of tradsition in its
development where it may note be.possible to calmly and properly challenge
some of the sacredhcows of yesterday including, but. not limited to, for
instance, the,uniform national tariff policy, uniform national standards, a
whole range of cross..subsidy quedtions, and even to look afresh at the
potential development by Telecom of an efficient, high-technology Au8tralinn
industry:
The need for more data to answer the questidns raised by these.
propositions was recognised and consequently a high priority was placed on
more research being conducted on demand issues, both in terms of identifying
market segments and price responsiveness; cross-subsidisation issues, both
current and future; and network utilisation, in terms of who's calling who,
why, when and how often?
k

SOCIAL AND TECHNICAL IMPLICATIONS
This workshop considered that Telecom Australia should become more
initiative-taking, progressive and proactive as a leader in social as well as
In particular it proposed thnt_jelecom should take the
technical matters.
initiative in eatabliehing a Joint parliamentary committee on the social
-assessment of technological change nffecting services within its
responsibilities.

A

311730
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It further proposed a series of possible nreso for rescalth under the
general headings of employment nnd work, Including manpowir planning nnd
quality of worklife issues; Australian industry structure, covering such
issues As supply, deceutralisntlon and union participation;
Telecom
Austral& structure and processes, Ineludi
matters of orgnnisationat
climate, managerial philosophies andClnte ni communication pntterns and,
finally, the Introduction of new technolog es, inclUding research into
Australian and overseas ex(teriences and staff mobility.
.

..0

INTERNATIONAL DEVELOPMENTS AS THEY AFFECT AUSTRALIA'S TELECOMMUNICATIONS
PLANNING

IF

On more than one occasion this workshop crane face-towith the f a ct
technological issues constantly nnd inevitably_aow rn se.olitical
p
questions.
It considered that Telecom must becoatinually conscious of the
political nature of these technical issues and act with this in mind. Moreover, it considered that the way in which technology is seen by the publio
and by Interest groups has changed;
It la Inreasingly perceleed ns having
both nn inevitnblc ideological component and (often unplanned) politilffil
consequences.
- ...

.
The workshop presented a large number of recommendations with AOMIC
concerning Telecom'Australia's orgnnisntional structure and mode of operations
and others being more specifically related to research subjects. Examples of
the former included the recommendation that a pul)lic policy alit be quickly
established by Telecom. Initially the work of the unit would be to give
timely-advice to top management. Once established it would:
'

(a)
(b)

put a Persistent input into long. rnngc planning; and
raise the general 'political consciousness within Telecom.

In addition it was recommendeil that Telecom speedaup.its esponse time
to specific types of ssrvice needs, in particular .bUsineSs communications and
that Telecom should- form a view on'ihe matter of encouragement, of local
industries to make telecommunications components, promoting that
strongly.- Also it Was considered that Telecom 'should identify innovative
local firms and consider:how it could use their products.

Recommended research,areas included issues of technoIou transfer, the
socio- economic effects of overseas And local data base utilisation and an
independent assessment of Telecom Australia's monopoly position.
f

THE INFORMATION ECONOMY

,

As s first priority the workshop emphasised the need to research recent
developments in the economics of information and, more specifically, ihe,
present and future role Of information goods and services in the'Auseralian
economy.
It was noted that the forthcoming seminar on Information Economics
sponsored by'the East/West Communications Institute (mid-1980) would
Within this overall
significantly contribuie to the former.requirement.
.
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context the workshop recommended a range 4 research projects directly related
toirelecolimunicatione planning ineludibgsuch issues as the impact of
information technologies,on firma and industries, property rights in
.
information and international data flow:

7

'f'
PLANNING - THEORY AND.PRACTICE
,

The workehop decided to explore 'open planning end corporate planning
proceseeel to aee who are the key decieion-makers, what are the information
points and what are the proceseee of community consultation end etrategic
planning.

4

.

-

Since Telecom ie in competition wi0 private entdrprise, there would be
certain proposals and poeeibilitiee for the future that Telecom ehould not
disclose in 'the public interest.
HoWever, it wee thought that if a decieion
related to a eervice eeeentially far ahead in the future, then open planning
could be appropriate.

.

- As a result of a brief case study exercise, the group put forward an
overall research propoeal that Telecom ehould concentrate on two aepects in
ite hociel research on Chia, topic. The firet of there concerned open
Planning practice as indicated in its experience with Telecom 2000 end the
Corporate Plan, and its innovations in science end technology including, for
example,°wiredeeletext. The eecond concerned open planning operations,
looking et public and corporate participation procedures in exploring
prefetred futures and the meane of maximieing the scenarios that reinforce
options for open planning. (
Am*

It was felt that this research should seek to, explore three particular
iseues:
there being ho4 one increased community consultation to achieve

maximum participation, how one managed the information generated throughout
the open planning procees and .the meane of monitoring changes occurring ae a
consequence of the planning process'and.how one specified the-valuee and time
constraints that limit the opport4nitiee for obtaining desired orpreferred
futures, in terme of both efficiency and effectiveneee.
-PUBLIC POLICY- MAILING AND TELECOMMUNICATIONS PLANNING SEMINAR

It is recognieed that telecomimunicatione is an integral part of the'
fabric of !society in Auetrslia. The extent end nature of the role telecomsa
unicationeplaye in shaping \ octet)! and complementing ite development is a
complex end dynamic question nd therefore requires continuoue study rn.order
to develop the neceesery understanding to enable effective planning of
.telecommunications in'Australia to take place. There are many institutions,
,

goyernment departments andorganiaations who in fulfilling their functions,'
make decisions 'hick affect public policy and AS a consequence influence the,
nature of Australian society. It is of value to telecommunication° planning
to develop an understanding of the interactive nature of these various bodtee
aid Telecom Australia to facilitate the mutual development of public policy.

,.

.

.

.

r.'

.
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It is therefore planned to conduct a seminar on Public Policy-Making and
%.Telecommunicationa Plaining during May 1980 This seminar 4111 take a similar
form, both in objectives and format, to 'the One held recently ;on Social
Research and Telec4imunicatione Planning, in that internsl'and external
,participants will be invited to discuss issues of mutual interest and concern.
'However,''the nature of the subjeft area could mean that preparatoryactivities
,would-take a slightly different course this time or that a different emphasis
might be given'to the seminar structuring (eg more time devotqd to workshop
interaction).
Lt is proposed to bringtogether about 60 people', with a
'balinced representation of Telecom and non-Telecom participants:

°

SIIMMARY AWCONCLUSION.
Telecom 'Australis as the common carrier of telecommunications has` the
repponsibility for tae balanced development of serVices,providoi by this
technology throughout Australia. In carrying out this task It must take, into
account the social needs of the people of Australis and.manifest these needs
To
ia.the form of satisfied demand in its development plans and programmes.
achieve this it must establish policy research and planning-processes which
are able to address, for example; the vexed question of 'distributional
consequences' or 'equity' and effectively heed it in the dectaion-caking
process. Such questions are fundamental to all sectors of public activity
and the issue of institutional responsibilities ultimately remains
unredoived.

4.

f

.

.

.

Telecom 2000 and its sequel Outcomes were socio-technical research and
planning activities that proVidednek dimensions to telecommunications
planning in Australis. Telecoi's Corporate Plan and consequent operational
ptanning and programming processes have been influenced by thepeopleoriented app oath necessary to the recognition of social needs.as
established
.
by tReso re rts.
.

,

41,*
The more recent seminar on Social Research and Telecommunications
Planning furthir extended this' work and with its success comes'a host of
useful concepts, attitudes and recommendations - a veritable, indow into
understanding social pleads. The planned seminar on Public.Policy-Making and
Telecommunicatidne Planning will extend even further these ideas and the
reseatch and planning networks esjablished should assist in the formulation.
and implementation of Telecom Australia's future development planes -

,t
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"WE ARE SII1ENT"

EFFECTS OF WITHDRAWAL OF TELEVISION FROM SATELLITE INSTRUCTIONAL4ELEVISION
EXPERIMENT (SITE) VILLAGES IN INDIA
V. R. Trehan
University of Southern Ciiifornia, Los Angeles
.

.

What if your ways of communicating with the outside world were temporarily disrupted or lost altogether? How would you feel?...What would you
do?...The questions seem odd because in this day and age we tend to take
modern communication media for granted.
Nevertheless, events such as the New
York Times strike do occur, and people miss their daily newspapers. What
alternatives do they have?...How can they know what is happening in the world?.
When the United States repositioned their communication satellite and
effectively cut off Brarillian villages from educational television, what
.happened in the villages? And what is the real significance of the regret
expressed by then Prime Minister Indira Gandhi 'when the United States ATS-6
satellite was withdrawn and 1700 Indian villager were timidenly without television?
Do those people feel the ne ed for television low? Usthe need for tele7
vision comparable to that for good and other su plies? What are the sociological and psychological implications of cutti
off the communications
a
nowt) 'the villages?

t

We know very little about such situations.
But studies such as "The day
they took aweii.TV," conducted by the Knight-Ridder newspaper chain, would
seem to indicate a growing interest in this untam.d_litea of.communication
research.
studies in this area, but they are of limited
There are three pth
use because they were either oeshort duration or were undertaken in artificial environments. These studies are:
a.
"Missing Newspapers" Bernard Berelson, 1946.
"Hissing Extension" Alan H. Wurtzul and Colin Turner, 1975, and
1).
c.
"Why TV is Missed", Alexis S. Tan, 1976.
Probably the most important reason that there are so .few studies.' in this
area is 'because ore must either (a) create an artificial situation of a
missing` communication medium, or (b) wait for to natural disturbance in
communication to, occur. The first alternative is difficult to arrange, and
the second difficult to anticipate.

In India, however, a.natural situation of this kind occurred when the
Satellite Instructional Television Experiment, cOmmonlylknown as SITE, ended.
During this year long experiment, villagers, who had hat very little exposure
to modein cottunication media, viewed programs on health, agriculture, education and the like.
%.0
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,SITE was conducted frod August 1975 to July 1976 and covered 2300
spanning six states of India.
These states; referred to as "clus-

..1,villages
.

.tars," were Andhra Pradesh: Bihar, Karnatakad... Madhya Pradesh,' Orissa and
Rajasthan.

'The television signals were beamed from the Ahmedabad earth station to
an gTS-6 satellite and were received directly in the villages.

411WEtWion system had' been designed for two audio channels for language
-and ,ope, video channel for picturetransmission, the Andhra Pradesh and
Karnataka viewers saw the same picture-while hearing the program in their
respective languages.' This procedure was discontinued after three months,
however, be,cause of difficulty of establishing a \rapport between the audience/
` and'the medium.
.

r

:kbe total programming for SITE cbdsisted of over 1300 hoUrs which can
be classified into three categories:
(a) News, .(b) Instructional. Ptlogrins,
and (c) Recreational Programs: The half-hour news fOgrall clusters was given
in Hindi and the instructional and recreational programs were in the villagers
respective languages. Two and a half hours in the evening were devo ed to
news, information, and entertainment programs for all of the villagers, and
one and a half hours in the morning for schools and teacher training. The
time distribution of programs transmitted to the villagers consisted of 28%
cultural entertainment, 15% health, nutrition. and family planning, 14% current affairs, 12% agriculture, 9% social problems, 6% visits to different
4
places in India and t6% miscellaneous programs.
.

-

The exPe7174-nt, considered as'a learning experience to design a system

that could_produce and telecast relevant educational and developmental
programs to widely spread areas, was a singular success.

A

But let us put aside technical evaluation of the system and examine it
The average attendence per communityln Op
from a social perspective.
about 100 after the initial novelty had worn off. Many (30.6%) of.the viewers
were first-generation mess media participants; and more women watched than
men.
It was also established that the audience favored instructional programs rather than socio-cultuial programs..
Baseline studies conducted by the Indian Space Research Organization
The organization found the
significant and unexpectedly large gains'in information, awareness and knowledge in areas such as health and hygiene; political consciousness, overall
modernity and family planning. Theysalso d dented that the gains were
greater for under privileged sections
rural society such as females
and illiters-tes, and the gains were increased with amount of television

before, during, and afterielded valuable data.

vrewing.1

_A- summary of their results appears here, because like all longi udinal
studies, pre -,,,during, and poat-study infortation are all necessary to
eka composite plaCate. In terms of specific SITE objectives these were the'

findings: 's -

0
a

A.

4

C

INNOVATIONS IN

EALTH AND NUTRITION

.

,

'On the whole, ore,females than males changed or.gained in, the knowledge
(Changes wergpronounced in the
and use of health and nutrition innovations.
.areas of health tharrnutrition.) It was also noted' that the change
exhibited a "ceiling effecerather than varyinvolitectly with exposure to
youngl_the_unmerried and _the mallied respondents with two
or less children gained yore knowledge about health innovations than others..
The.megnitude of gain was more in illiterates than literates. It secue
e knowledge
that the community TV played an important role in narrowin
/tepees to
gap among various sections of rural populations that had
information about modernhealth, practices.

A.

4

FAMILY PLANNING

The proportion of'respondents among both sexes who depired a small family
of three or fewer children increased due to television viewing. Even though '
more females than males changed their opinions or gained more knowledge in
the family planning Brea,. the adoption rate of family planning practices did
not increase significantly. It seems that a one year period was not enough
to effect the changes.

C.

INNOVATIONS IN AGRICULTURE

No appreciable gain in agricultural awareness was recorded due to an
existing high level of knowigtge of egticultural practices in the villages.
The interactions between Villd0 Level Workers (VIWs) and the villagers,
however; did increase due to television'viewing.
The young and illiterate
cultivators with no prior mass media exposure formed an audience of frequent
viewers. Regardless of their land holdings, they, seemedNito have gained most
in awareness, trowledge,adoption and use of agricultural and animal husbandry'innovations.
Vit
.

-46_,, POLITICAL SOCIALIZATION

(a) Politit...
Four aspects%of political socialization were recorded:
Information,(b) Empathy, (c) National Integration,- and(d) Efficacy of
Administrative Units. With regard to political information, people knew moat
' about the Prime Minister's 20 Point program initiated during SITE period.
Females made greater gains in the area,of Empathy than halesWe frequent
viewers felt an increased sense orgitional integratipn dud to their exposure
to the variety of life styles in Itia. The total admthistrative efficacy
gain score was higher among male frequent and occasional viewers. It was
also found that-lack of formal. education was. not a hindrance to learning
'through teleyision:
4
14-

I
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E.

T

OVER41.L MODERNITY

-

In both attitudidal and behavioral'itiforameion the overall modern.it y

(4doptionof modern ways) incresSed as a result of television.iibwing:.
The aspiration level for.,a peofession like medicine, engineering or,
teaching changed' in a posWve direct ion, both in maleand female frettuent
viewers, but mere so among the females.
...
44
.

..

,

.

'

.-

CHILDREN
S
For children, exposure to morning programs restated in very significant
gains In the &rens of language development .and in the attitude of,seeking4.
knowledge andAnformation'from sources other than donventioalal el:mat-00p
teaching,.
The classrdom attendance also rose drirLng the program. Children
learned now stories and songs, and\activities such ashodei and toy making.
twenme popular 1n most of the'schoo 0.
F.'

G.

1

c

-

TEACHER TRAINING

About 50,000 teachers were exposed to a multi-media package that explored -*
different methbds of teaching Science and Mathematto. eTeachers gained. sub stantially from this experiment.'
With this background inarmation on SITE and lea impAct, the.preatiut
study was designed'tb explore whether the withdrawal of television" in borne
of the SITE-villages would alter or redistribute the media-use pattern. An
in-depth interview technique was found to be Flo
effectiveor communicating
with mostly rural uneducattd people. With this:
hod, .we cotaid-eXplore the
effbcts of withdrawal of televidion programming over Ime and,study-the
"sleeper effects" if any. Two years after the terminat
ofSITE.a three
months' field - study during Aug. -Nov. 1978 was undertaken t4ittthe help of
Social 'Efje4s Project OARup of East-West Communication Inatktute.4'The
Director-.0eneral of TV in India, Station Manager of the Hyderabad Station
and staff provided the necessary help in' selecting the villages. forAtudy.
Most of them BUM remember the "OLD SITE" and having worked Auring that
period have a kind of emotional attachment to the program. They ha/A ptiI1
not removed the three meterochicken-mesh antenna from the top-of the Hyderabad
feleyision Station.
a.

411,

The Andhra Cluster was selected for. thd following reasonn:
a)

The existence there of villages that were included in the-SITE.
program.
,

.4)

The inclusion of some of these villages in theSITE contihuity
Prosit which used low power terrestrial television fFiramnission in
plane of glateliite. This comhinationpf villages, some of'which
.

.
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were able to continue programming and some of which are not:\
pro;tided the control and experimental villages for our study.
.

)

.

Ltigistics

c)

and convenience of the location prompted us to undertake the study at thie cluster.'

4

..

lig

Selection or the yij.lages was a more difficult task, lIca!ise all the
SITE villages were initially selected according to the following criteria:
a)

b)
c)
d)

All villages were within 40 Km: o£ a town that housed a
maintenance center.
Allhost all villages hid domestic electric supply.
All villages were approachable by jeep throughout'
year.
All vil lages had a suitable public, building, such as a school or
Panchayat' Char for location of the television.
*

.I

These facilities being shared, the villages for the present study were
selected on the basis of cb arability of population, development and proonvdnience concerns were
ximity to a sown. In addition, transportation an
llipally, villages, for
important considerations in selecting lipur and
both of these villages are near the 'Hy rabad-goihayllighwiy, less than 10
Km. from a neighbouring town.' Mallepally village was selected as tie control
for the study because it was able to replace satellite programs wits terrestrial programming. It lies approximately 10 Km. away from its neighbOring
town of Sangareddi.. Alipur village was considered as an experimental village
.for it has not received any television programming since ths,cessation of the
SITE programs.,
s

.

;.

For clarity during the rest of the'preseneation, 'the control. village .°

of Mallepally will be called the TV1Ilage,'aad the experimental village of
or the pertinent demographic
Alipur will be called the Non-tV yil
characteristics of thtse Villages are giver h re:
.

,

,
i

.

.

cable -:1 shows the epulation, number of households, area in Sq. Km: an0
Caste isstill an imporcaste composition of the two villages under study.
taut consideration in tile village life of India.
.
i
,

......-

:_
...

,.

r.

Table-17

COMPOSITIONOr VILLAGES

Controlvillage

f

'

Mallepally TV Village
.

Experilental Village
Alipur Non-TV Village

.

A.

Population

B.

Number of househo ds

1336

1265
155'5.

.

.

200

.
.

G#

Caste Composition
Hindus
ii.
Muslim
Christian
iii.
iv.
Harijans
1,..

,
.

,

..

).

-75%
5%
10%*

60%
10%
25%

10%

5;
,

.-

I Source:

CensusData

s

-
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Fortunately for our study,'nd significant difference in 'demographics
was found between TV.and Non-TV villages.
The occupational pattee rn in the TV and Non-:TV villages is divided basically into two categories (Table 2)
'a)

b)

Workers Apd
Non-Workers or unemployed persons.
,

The TV-Village had about 58% non-workerS, while the-Non-TV Village had',
ahigher proportion of non-workes (66%) according to the Census` information.
In fact, these 'percentages vary depending upon.the time of therear. During,
crop time more people find jobs and unemployment figures are considerably
lower.
One major difference between Mallepally (TV-Village) and Alipur (Non-s,
TV Village) is that near Alipur village there is a very large Christian Miss
nary School, and 20% of the population comprised of school teachers who.
iNe
.campub. Naturally the literacy level and consumption of mass media
ijher in Alipur (Non-TV Village).
r
Table -2

ti

OCCUPATIONAL DISTRIBUTION
-

.

1

.

%.

.

TV-Village

Non-TV Village

'-;

....
,

J.
.

Total Workers
a.

,
.

--4511tivators

%

'

b. Agricultdral labors
c.
Livestock fishing & allied
d.
Household Industry
e.
Other that Household
f. !Trade and Commerce
g.
Construction
h.

er Services

.
0

626 (49.5%)

,462 (34.6%)

237
305
27
14

215
31

Non-Workers *

a
-

...

15
6

2

t

15

3

6
20

25

'

73

4

.

II.

94

.

639 (51.5%)

'

...

874 (65.4%).
.

'

Alipur, the Dion -TV Village, existing so close to the city of 2aheersbad
does not have a bus service and depends solely upon pedicabs And bullock- ',
carts for its traniportation needs. Mallepally, the TV Village, has a regular'bus service twice a day from the neighboring town of Sangareddi.,

In the Non-TV Village, there is only a primary sahool up to 5th grade,
but the adjoining Mission School more than.provides For the needs of the villagp.
The TV-Village has a Middle school up to 8th grade, and most people

311-3§
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.
limit their education to that. M4Oical facilities are not available to ,
either village., A doctor used to come.tolV-yillage for a few hours i day,
butforany seriehs illnegs, people from both villages had to go io neighborinetowns.. Both villages lacked tslecommunicaiidn facilities end relied
solely upon postal service for outside communications
Clean drinking water
is a problem for both villages, because Aome wells are owned privately resulting in fewer well for the general.populace.
.

.

A

Table-S
FACILITIES

.

.

,-

..

TVViilaie

..

Non -TV Village
,

1

Educational

1.

.

.
'

.

.

'

'

.,

-.

-

-,

--.
,

.

2. -Permanent Medical
.

.
_

3.

.

toaimuo.carion

.

none

.

,

neighboring town)

small post office

...

.

(all people go .to

small post office
no telephone.

.
,

.School

.

none
{doctor visits weekday
morning)
,

,

.

,

...

primary school
well equipped' high
standards Mission

-middle class schoOl

no telephone
.

,

t

4.

Drinking W1t4r.

5 wells (3 indf7
vidually owned)

.

,

-

'`-

6 wells (4 individually owned)
4

4

T

Intef-personal communication in Indian villages
.a strong sense of cohesiveness exists among the vA l.,a

well developed, and
/
ts. For example,
despite the ;lack Of communication facilities, the'll
ils of the researcher's
visit,-were known to everyone,vithiita matter of one, to two days .If such a
strong structure of interpersonal commnnication,extgrts in\an'Indian village,
one cannot-help but wonder, whether introduction of modern tele- communication
will -alter the existingrcohesiveness of:die'community. ..

4

.

A Oloter Iodic at ihe village reveals-the following communication naiia:

'

A. 'Lone:Platforms; which one might very well call, the:Vcommunication
pratforms, exist at many limations inside a village. The people
A,
sit'aroundi, gossip', talk of siatual concerns, approve social.mbres,
and criticize those who violate customary rules and behavior.

-.

r
B.

Tea VendOr shops,provide'a place for .people to sit, drink tea;
smoke cigaretted or bidis, eat pawn and ggnerally'relax. Many shops
have radios and occassionally newspapers. MAny,informal discussions
take place here:
,

.1

-

.

C. --Religious PlacerliWkindu Temple, aristian Churches and Muslim
Mosques represent another communication setting.
Many people in the
villages meet there and talk over their concerns.
D.

Bus Stops /Pedicab Places 1- Many-people wait for hours to ride a but
or a pedicab that takes additional hours to go to a neighboring city
or town. Their gossip sessions include a wide variety of subjects,

both producaft and unproductive.
Many times
Beer Vendor Shops where people'come to buy and relax.
people spend'their whole day's earning with absolutely no money'left
different kind of dialog takes place at these
for their families.
places.
F.
,

Religious Song Groups and PestiV12, which not only show the colorful life but also take part in shaping the group norms in the village.
Table-4
COMMUNICATION AND TRANSPORTATION

,

TV-Village

Non-TV Village

-.

.

,
.

.

Literacy Level

1.

15-20roverall

172 Overall
602 with adjoining
Mission School
152 without Mission
School
,

.

_
.

.

.

.

,-

Number of Radios

2:

...
,

20

350
Ope Community. Radio

.

.

4

Teo Vendor shop radio
,

.

-

Number of newspaper subscribers

3.

26

Monet,

.
.

.

.

i.6

,

a
.

5 in the village
20.in the Mission
School
Tea shop Vendor

'.

.

-

4.' Transportation
Means
41.

Bullock carts
(302) .
*
Bus service to nelboring town (twice.
daily)

Bullock-tarts (202).
Cycles with ;Az household
9

,

'.

.
.

Aftetexamining some4aspikcts of intetp sonal communication environment in the Indian villlagestthe researc rtdrew a stratified random sample
of 28 respondentsfrom each village. The topple size was based onthe
m

ke

.

a

(

w

.

assumption that each interview would last one full diy to allow for in-depth
Because most people did not understand English
study and cross - examination.
and Hindi, interpreters were used., An open -ended question was asked and
villagers res?onses were recorded. A few more questions were added to the
prepared'questionriaire in the field, to increase the scope of discussions.
Seperatingthe.responses into different Masses was done after the completion
of the field study.
.

,...../

And lastly, personal details were taken about tne respondents theniselves. After the field study, an appropriate classification schedule for
each question wale made And data compiled for each village.'
.

some of the demographic characteristics of the random sample cnosen
are given here in Table-5:
o.
Table-5
INFORMATION ABOUT RESPONDENTS

TV Village

Non -TV Village

35-44 years (10)

35-44 yeen.(11)

.

Median Age

Males (22)

Sex
Caste

Hindus (18)..
,..

Hindus (13)
Christians (9)*

.

Religion

Hindus (20)

Median Education

Hindus (15)

Standaid 9 and
above (11)

.

'}

10. of years in
.the village

.

'Christians (4)

Males (21)'*

Illiterate ,(9)*

Since birth (23)

Standard 9 and
.
above (20)
Up to standard 5 (6)
Less than 5 years (11)

-

4
'....

.

.

Average size of
family
Child Spacing
Family Planning
adopted
\
- t
Type of House

..,...

Married (22)

Mrried (24)

Marital Status

3.61

3.16

2.59

2.69

.

.

.

.60%

.

.

50%

Mixed (12)

Cemented (12)

(CONTINUED)
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Table-5 (CONTINUED)
.

.

Owns Radio

.

.

Non-TV Village

TV Village
(16)

*,

Owns Cycle

(19)

.

(14)

,

N

(20)

'T-N,

Owns Bullock Cart.

(14)

.

Median'Occ?pation

\

.

.

Others and teachers

Cultivators (12)

SD

(5)

(15)

Second Highest
Ocofipation

Non-ibrkers (67).

Agricultural
labor (7)

1

,

Off

Table-6 gives the general mobility-pattern and lastly, Table-7 gives
.the media consumptiod'habits of the respondents.
.

6

As we mentioned dallier, the SITE longjtudinal studies had three
phasei;
(a) Pre, (b) during (c) post and (d) after two years period. We
had reviewed some of the conclusions of first three phases and would like
to'add our findings on the "After 2 Years Phase",to
Table-6
,MOBILITY PATTERN

.

Non-TV Village

TV.Village

.

Inter-personal contacts inside
village 1

Meets all
people (22)

Meets all people

.

./.

.(25)

,

.
,

Visits to other-cities/
relatives per.yeir

-4 times (16)

4 times (13)

(4,2)

(20)

..

.

.

,

Visited other'Sates

.

47
,

Toured India

(3)

.

k,

(9)

.

tt.

311,43
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f

4

ef

.

4

Table-7
MEDIA, CONSUMPTION PATTERN

-..42-,

TVVillage
a.

Non-TV Village

Dods not read at
all (17)

NEWSPAPERS

Reads regularly (11)
._

.

h.,

RADIO

c,

TELEVISION

'.

fibre than 3 hours/
day (11)

1-2 hours/day (10)

1/2 to.1 hour/day

1-2 hours/day (10)

*--.

(11)
d.

MOVIES (IN NEIGHBORING TOWN)

(Widely distributed
pattern)

(Widely distributed'
pattern)
"*.

The awareness level of the participants regarding the SITE in general
was almost the samm in both the villages, because a comparable number of
people could remember the pertinent facts about SITE. However a greater number of respondents in the Non-TV Village remember the date of withdrawal of
TV from their village.
.01
Table-8
AWARENESS LEVEL OF INTRODUCTION AND WITHDRAWAL OP SITE
,

Withdrawal

Introduction.

4

Non-TV Village

TV-eVillage

Non-TV Village

TV-Village.

_.

A.

e

Completely

-

2

3

OK

.

_

B.

3

1

Partially
OK

C.

Not OK

D.

NOt knOwn

N-

.

.

14

13

5

2

I

6

11

11

15

16

.

',

.

2

28

.

,

28

28,

28

Ah

Similarly, fewer respondents in Non-TV Village said that they do not
know who was respondible'pr withdrawal. While most respondents in both
villages held the g9vernment of India responsible for the introduction and

3E244

41

k

withdrawal of television,.ap equal number of respondents4T5) in Non-TV Village
blamed ISRO/TV depamnent and Village and Local Administration for withdrawal.
Table-9
RESPONSIBILITY OF INTRODUCTION ANDWITBDRAWAL OF SITE.

.

TV-Village
Introduction

1.

ISRO/Talevision
partment

T

2.

vernment of
GI:d
'ia

9

3.

Government of
India and USA

4

Non-TV Village

Introduction

Withdrawal

.3

2

5

3

11

9

Withdra al

2

.9

..

.

0

4.

SarOanchnocal
govt./State
Authorities

2

3

Do not know/
Not known

6

(0

.N=

28

6

5

.

.-ai.

5.

,

7

1

.

28

28

28

_

In examining why TV was introduced, a majority of respondnts in NonTV Village. thought it was for agriculture and educational imProvement. 'The
Non-TV Village however thought it was introduced for basic development.

O

ti

3R -45
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Table-10
-REASONS OF INTRODU0aNG SITE*
.

Non-TV Village

'TV- Village

,

r

0

1.

Agricultural improvement

18

2.

Educationar4purposes

18

3.

Entertainment

22

.

12
4

-

2

2

.

1

.

Basic Development (including
knowledge abut health, industrial
development, sanitation and
.
eleanliness)

5.

Gov nment Propaganda

l

6.

Do tot knout Not known

1

4.

.

.

.

12

.,

17

1

.

3

The majority in both villages felt that-content and quality of programs
in no-way justified the withdrawal of television from their village.
Table-11
PROGRAM CONTENT FACTORS JUSTIFY THE WITHDRAWAL OF SITE

1pt

A.

Non-TV Village

TV Village

.

None

18

14.

*

.

.
..---.

.

,

B.

Language

C.

Difficult programs not under-

..

(44

4

'

.

.

-..)

,

g.

stood '

*

#

ti
,

,

.

D.

Do not know

E.

Language and difficult programs

7

.

-

C-

N,

1

I

F.

Other Reasons

.

1

.

N=

.

3

.

.

,

28 ---

28

.

"st
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It is interesting to*note that most ftspondents in Non-TV Village thought
they watched television longer than they actually Ad. Analyzing this in the
light Of media use and village infra-structure it appears that such reporting
by the'Npn -TV Village of higher use of television is nothing more than a
Iftitural maniftstation of the loss of television in their daily life. In fact
their.claims were exaggerated.

4

Table-12
PERSONS WITH WHOM TELEVISION WAS WATCHED DURING SITE

.

t

-94

A.

With family

B.

With neighbors

C.

With friends

D.

With relatives

E.

With othershicc

F.

TV not watch')

TV Village
24%28%

43.92%

3.90%

10.71%

41.78%

0.7%,

14.28%

10.71%.

_.t

,....-

38.92%

,

8.57%

'

.

Non-TV Village

7.142

r

vg,

About 432 of the respondents watched television, with their family, 39i
with friends and 112 with other in Non-TV Village. In TV-Village, 25% watched
with families and 42% with friends. Even though the majoiity of'respondents
watched television programs for educational reasons such as information
about agricultural practices, education, health and news, there were signi- .
ficant differenca between villages. 'People in Non-TV Village watched television primarily for ediratinn, while those in TV-Village watched primarily
for agriculture, and entertainment. Only a few respondents thoughttelevision
should'be gbverned by age ofd customs and laws:- The majority found a dew
freedom in this medium, and Were hbileful because of it. Only one respondent
mentioned television as a propaganda arm of the government. Another significant difference between the TV and Non-TV Villages was found whema question was asked about major reasons for disliking SITE programs. The Non-TV
Village people, having lost their television, found no reasons to dislike
SITE programs, while a number 4f reasons for disliking SITE we listed by
almost 2/3-of the respondents of TV-Village.

r
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Table-13
MAJOR REASONS FOR DISLIKING SITE PROGRAMS

.

i

.

A.

NonTVVillage

TV-Village

.

.

4

None
..
.

25
.

A.

Language

3

1

C.

Less news and movies

1

1

D.

Personal pretige
e

-

' -

1

HigN expectations /Less possible
control

2

F.

Language, less news

6

G.

Do not know

6

E.

.

.

'

N=

.

,

.

-

28

28

.

.

1

.

A
Tabler14
ATTITUDE TOWARDS TELEVISION*

What basic deeds would not be fulfilleet

TV-Village** Non-TV Village

.

A.

.

Educitional needs (includidg
agrigulture, education, irrigation methods, farming and
health, etc.)

-

''( 11)

17

,

.

e

B.

Entertainment needs

.

-

.

C.

Informational needs .(News,
world events)

D.

Others

E.

Do not know/No difference

5

(3)

.

(15)

15

(-)

1

00)

'

* After its withdrawal.
** In ease TV is withdrawn
t Multiple answers

.

3H. -48
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.

What are some of the long term gffects? A number of people felt that
their knowledge about agriculture, health And education had improved significantly. People also felt that the ,distinctions among castes, which had been
very sharp up to this point had
gun to soften, allowing them a little more
freedom.

Table-15
LONG TERM EFFECTS OP SITE*

.

r

-

,

.1V-Village

'

1.1 No changes/Do not know

'Non-TV Village

6.
_

2.

i

Reduced caste barrier

12

8

3.//ieduced monotony,(entertain1:-..

4.

'

*

5.

3

plent)

Improved knowledge bout
agriculture, hea h and
education
J

..

Increased expectatio s

10

20

1

,

3

10

.

6.

General improvement, e.g.
cleanliness, cooking, etc.
* Multiple choice answers

,

'

4

, It is alscOinteresting to note that on this open-ended question, the
t
Non-TV Villagers marked more Itpondes than.th.eir TV counterparts.

Map %.(85%) of respondents in the Non-TV Village compared to 68% of
respondents in the TV-Village felt that television ii needed for educational
and informational purposes. Entertainment needs were mentlpned by only 3
'respondents in the TV-Village and 5 itthe Non-TV Village.

,

Television, 'latter its withdrawal, became a topic of discussion and concern for most people in thelNon-TV Village. These people dLd not revolt
against the administration. They only partially understood the final television broadcaii co/kerning the withdrawal of television from their villages.
Some of them (32) showed concern by asking eldemand ISRO;people,while
others asked family members or. professionals (20%). Because of the mistrust
of district authorities and Block Development Administration, most refrained,
from going to them.

31149

)

lb

0out half the respondents in the Non-TV Village were either confused
or did not know whom .to blame for withdrawal of television.
Only about 402
blamed the Indian and US governments. The USA culpability dropped after two
years, because of geographical separation betweenIndia and USA and implied
social customs of the region. 4However the'distrust for local village
,management and state government (202) continued even after two years period
of television withdrawal. In the TV-Village an interesting side light
occurred. If the present TV system were to be withdrawn for any reason, half
of the respondents thought USA would probably be blamed.

*"

Table-16
REACTION OP VILLAGERS TOWARDS WITHDRAWAL'OF TELEVISION

In+

I.

2.

Asked village elders and
friends

-

(8)

5

(2)

4

Asked family members/professionals of rthe 'same discipline

-

NoP-TV Village

TV-Village*

Concern Expressed

--

r

.

3.

Asked ISRO people

4.

Concerned but spoke_otily with
peers in the village

5.

(13)-

.

(2)

.

-1

18

I

Dia not show concern at all

...

(3)
.

.

I

N=

(28)

28

* In case TV is withdrawn-

'Po

rl

I

6 93
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Table-17.
REAtTION OF VILLAGERSTOWARDS WITHDRNWAL,OF TELEVISIO1
FROM THEIR VILLAGE
/

,

.

,
.

Non-TV Village

TV-Village*

Responsibility of Withdrawal

.
.

-.11)

A.

ISRO/TV Department

B.

Government of India

(-)

3

C.

Government of India and USA

(13)

8

D.

Sarpanch/PanchydtA:P.

(1)

Government

.

4,

E.

4

.

#
.

/

,

Do not know

4.

-

(13)

13

-

28

.

.. -s
4

28

tim

* In case TV is withdrawn{

A strong feeling,that,television is for backward tlaslit,exista in/the
Non-TV Village of Alipur. Thesesame people exprese0 maximum concerkabout
its withdrawal.
Some upper class people disliked SITE because,it spread Ile
20 Points program, which included the message of'non-payment of loans, and
aliblition of bonded labor, and thereby reducingtheir apparent contra-in
the village. ..
.

.

Mosrespondents in the Non-TV Villageswitched.to newspapers-,-because
This tends to, indicate that people'switch over to the
of high literacy rate.
most convenient medium, as soon as one mediiim of use is disrupted. The
Tht frequency of seeing
.switch-over-seems to follow the exponential path.
movies also increased by the respondents, especially amongyoung males.

k

As.a last assessment.of the interactive (voice) communicarpo needs of
a proposal for installing a telephone was put
the TV and Non-TV Village
It was explainer that if a telephone service was Installed in their
forward.
village, it could be used for a} medical emergerities, b) fire and c),theft,
all of which are beyond the control of villagers. 'Majority of respondents.
ip both villages were willing to pay a monthly tax fof that service. There
were no respondents in the Non -TV Village who opposed this idea, 50% were
willing to pay between Rupees A-2 per month perlaitily. The other 1)% had.
even agreed to pay as high as Rupees 2-3 per month per family, In contrast in the TV-Village one respondent was not willing to. pay, 3 could not afford
though they liked'tne lien, 30% said they wpuld bewilling to pSy Rupees. 1-2
per*family per month. About 40% were- willing ar.pay Rupees 2-3and another"20% were willing_ to pay Rupees 3-4 per family peemopth.
.

.

--

.
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Table-18
PERCEIVED NEED FOR TWO-WAY COMMUNICATION (TELEPHONE)
FOR SPECIAL SERVICES

TV-Village

Readyto,pay 1-00 to 2-00

A.

Non-TV Village

13,

6

Rupees/ month
_

.

B. 'Ready to pay 2-00 to 3-00
Rupees/month

13

12
"

C.

D.

Ready to pay more than Rupees
3-00/month

6

Not prepared to pay, 'but feel
the necessity of telephone in
the village

3

2'

.

.

,.

E.

4...,

4

Not prepared to pay/Do not want
telephone in the village

-

1

,28

N=

28
,,

9

So, in summai, just what did people gain, from theAr exposure to television?
A large number of respondents in both villages feel that a pro cess of
change has begun, and essentially it is for a better life. One old man
summed up his views of the changes in just two words: "Jehaniyat and Tamiz,"
meaning worldwide knowledge and manners. When asked how he came to that
conclusion, hi said that it wee written in the tehvior of the people, who
do not run away from investigators who visit their village now.' Instead
they can communicate with and even begin to trust these strangers. The NonTelevision respondents are even more dramatic in their assessment of teevisiOn, its impact and its withdrawal:
"We lost the light, and out hearts
do not beat faster." They said, "We are silent.'"
a
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A DOMESTIC OMMUNICATION SATELLITE FOR AUSTRALIA:
COMMUNICATION PLANNING UNDER STRAIN
Peter B. White
La Trobe University
Bundoora, Victoria, AuUtralia
.

Abstract

he events leading up to the announcements of a domestic communication
satellite fer.Australia are outli*ed. The implications of the satellite
decision are discussed in relation to planning for the` communications
infrastructure as a whole.
It is suggested that she communication-satellite
debate has revealed weaknesses in the existing policy plOnning process and
m that these will be exacerbated by the satellite decision unless appropriate
strategies are developed.
n

INTRODUCTION-I
On October 18, 1979 the Minister for Post and Telecommunications, Mr:'Staley
announced that the Australian government had decided to establish a domestic
communication satellite system. (1) While questions of management, control
and funding of the system have not yet been finalised, the decision to
establish a domestic communication system will have profound implications
for the management and control of the Australian communications infras&ucture. In fact the two years of public debate and government-inquiry
which preceded the Minister's announcement suggests that the process.bf
communications policy development itself will need to be reconceived afresh.
Government inquiry and public debate have revealed some major probTems with
national communicilions policy development and planning which will need to
be rectified.
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The communication satellite debate has shown that there needs to be greater
attention to forward system plaining and policy formulition, greater
attention to the interface between various communication sectors, a toort,
systematic analysis of the relationship between the national and commercial
broadcasting services, coordination of statutory, authorities such as the
Australian Telecompunications Commission (Telecom) and any satellite
authority, and careful examination of frequency management and long term
1
:Planning processes.
,

In'brde
fully appreciate the implications' of the communication satellite
decision or the communication policy planning process in Australia it is
necessary to trace the history of the communication satellitwinitiative.
This, in turn, requires some background information on the existing'
communications inftasXructire.
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Responsibility for the communications infrastructure lies ultimately with
the Minister for Post and Telecommunidations. His Department, the Postal
and TeleCommunications'Department (P+T)'provides policy advice on postal,
telegraphic, telephonic, broadcasting and other services which are subject
It Also. -has a
to legislation for which theMinibter is responsible. (2)
licensing and regulatory function in the adadnistration of t'he radio
frequency spectrum. In order to do this the-Dep4tment is- divided into five
functional divisions. They are the...Broadc.oUng"-Divi.aion which focuses! on
radio and television br dcasting and related .areas, the Broadcasting
Engineering Division whi
'....61 h establishes technical pOlicies and plans for the
radio and ,television broadcasting systeme and provides, the nationa
brOadcasting.services tfanimtssion system, the Policy Divii
ch is
concerned with the Overseas Telecommunications Act 1946, the Postal Services
Act 1915, and the Telecommunications Act 1975, the Radio Frequency
Management Division, which administers the use of the radio spectrum and
,the Management Services Branch..0)
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Thie means that the Postal and Telecommunications Department provides policy
advice and technical services to the Minister in relation to a series of
communication related organisations. ..They are.the Australian Postal
Commission (Australia Post), the Australian Telecommunications Commission
(TelecpmY which provides national telecommunications services, the Overseas
Telecommunications Commission (Australia) (OTC) which is responsible fOr
telecommuniCation services between Australia an4 other countries, elArnal
territories and'ships at sea, tke Australian Br6adcasting Commission:(ABC)
which operates he national,radio and television services as well as the
overseas shortwave adio servi6, the Australian Broadcasting Tribunal (ABT)
which is responsibl' for the licensing an&supervision of public (but not
national) -and bommercial radio and television stations, and the Special
.Broadcasting Service (SBS) which provides multilingual and other special
radio an4, television services.
1
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In principte, the concentration o£ control over the communications infrastructure in the Postal and TelecommUnications Deparreient.makes coordinated
But the events of the last two yeard. ''
cross-sectoral planning pOssible.
normal cou'tse of
suggest that coordinated communication, planning is not
events and that this kind of planning can only take place when new organisational structures are either temporarily or permanently created. It will
be argued that the National Commonwealth Government Task Force on the
National Communicatiod Satellite System was an administratiiie response to a
previous inability to coordinate communication planning. It will'be
suggested that the communication satellite debate revealed-weaknesses in the
-.
ongoing communication policy planning process and that` the decision to
proceed with a domestic communication satellite system will exacerbate those
strains. An histo4ical account of the communication satellite decisionmaking process will provide the-context foithe argument to be presented.
(
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THE BACKGROUND OF THE SATELLITE DEBATE
,

.

The initiation of public debate about a communication satellite for
Australia can be dated quite accurately.' On August 15, 1977 Mt. Kerry-
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Packer, of Television Corporation Limited (now Publishing and Broadcasting
The report,
Ltd.) sent, an unsolicited report to the Commonwealth Government.
writtelOy Donald S.-Bond, was entitled "The Opportunity for Television
Program Distribution in AustraliaUsing Earth Satellites"; In a'covering 0
letter Mr. Packer suggested that following the grepalepart,ihere was
general acceptance of the proposition that all Australians were entitled to
equality of services such as radio and television broadcasting, telephony
eduCatioaNamd medical care whether they live in the. dies, the country or
the outback.- (4)

He went on tb argue /that

"In particular I believe that television services should be
proOded to areas not at present served and that all,-four
Australian networks should'reach all the nation's citizens.
I am.of4the opinion that eureicisting communication network
is not satisfactory nor.capable of providing such a service
to the Australian peopil. The present Briloiidcasti_Ig_land
Television Act does not permit networking from major capital
city'stations, which As a restriction which must'be looked
at in the light of present day 'communication possibilities
and in view of the stated objectives of the Green Report to
(!develop 'an Australian identity". (5)
According to the Bond Report a domestic communication satellite system would
overcome thtlimitat4ons.of Telecom's existing terrestrial system, and lead
to the attainment of'the policy objectives outlined in tile Green Report.

I

In his letter Mr.Packer articulated mariy of the4issues which were
major part in the subsequedt debate. The issue of equal access to
criticisms of the existing terrestrial system operated by Telecom,
ViestiOn ofnetworking and local vdtsus national identity have all
' recurringFehames in the de ate.
°

J

;

.

to play A
services, °
the
been

..

.°

.

.

The Bond
did not on y provide the agenda for the public debate. On
Augypt'15, 1977 the then Minister for Post and Telecommunications Mr; Eric
Robinson announced that the Australian Government would establish a Task
Force,toinquire into all aspects related to a national communications system
for Australia. TheTerms of Reference were notified on kmiember 3, 1977 and.,
apart frbm referring to the issues outlined in Mi. Packer's covering letter
and the Up= itself they requested that the Task Force study and assess the
Bond Report itself:
,
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Reaction toethe Government'announaement of a Task Force-inquiry was immediate.
NegatiVereactions came'from the Australian Labor Party, unions. representing

postal And telecommunications unions employed on the terrestritelecommunications network and from regional television operators. There was a,
general feeling that the Publishing andAroadcasting organisation was
advocating the development of a television distribution systshich woad ..
lead to a greater monopoly control of the media. (6) 1!t was feared thde
neiworkingogetherwith an increase in the number of commercial'telsvision'
outlets In smell sdtkits wbald lead to the disappearance of the then viable
regional broadcasters.-
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Mr. Harold= White` CBE, the Genera), Minager'of the OVerseas Telecommunications
'Commission was appointed. Chairman of 'the 'task Force. Other members o the

Task Force,came from the Postal and.TeleCommunications Department (2), the
Department of Defence(2), the Department of Transport (2, the Department:of
Health, the Department of Finance, Telecom and tine Overseas Telecommunications
..t
COmmission.
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:TELECOMES ROLE IN TELECOMMUNICATION PLANNING

.

One one lever it'is possible to interpret the Government's response to the
publishing and Broadcasting document as a reasonable response to the
suggestionsof an impoitant constituent. But it' is important to note that
the decision to establish a Task Force where Telecom was only one of a number
of partiCipants cut across. the traditional areas of Telecom's responsibility.
As vas noted.above Telecom has the legislative responsibility for the
provision of the national telecommunications system. ButTelecom had been
studying the' feasibility of a domestic communication satellite system since
1972. The results of Telecom's continuing idvestigations and the conclusion
of the National Satellite System Studies %ihich were published in November
1977, was that

I

"A national satellite system 'cannot at present be ,justified on.
purely economic grounds' for the provision of services which are

he.responsibility of Telecom Australia, although the market far
greatly imprdved national Typrogram distribution at ratewOrkich
reflect costs is an,importantNfactor
There,are national
advantages arising fromstich matters as wider TV distribution,
improved medical and educational services in the more remote
areas, and improved defence. and Foreign Affairs communication
.4
which need to be considered. These are not within Teleco4
Australia's capacity to evaluite, although It has consulted
closely witt.the'respons,ple Government deparXments ... The
method of funding of the high capital and annual costs involved
is a key issue if 4 satellite system is considered justified on
natiOnal.grounds". (7)

tATAIlie*

.

From an institutional view it is understandable that Telecom came to that
conclusion. With its large investment in a terrestrial communication system,
chi iequirement to generate at least 50% of its'worRing capital-from trading
revenues and itcommittmant to a principle of the/user paying for costs, it
was clear that where marginal expansion of the terrestrialnetwork was nor
possible it would be uneconomic to invest in a satellite system for small
numbers of users remote from the terrestrial:network. The notion of an
institutional view should. bestressed. Poi while there might be public
,benefits to be gained from a satellite system, the costs to Telecom and
hence cross subsidisation by existing users would havebeen, in Telecom's
view, unacceptable.
At the crux of this argumenCtis ths conflict between institutional needs and
the needs of a more-generalised public. Telecom had decided that the costs
of expanding services would be unacceptable and could not.reasonaily be

.
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passed,on to existing users of its telecommunication system. It was Telecom'i.
judgement that there was a price beyond which it would.be imprudent to move
in a financial aswell as a political sense.
But it shofild be noted thit the
users of the Telecom system liocated.inthe major urban areas alrpady subsidise
the rural and outback services. So the political and financial ) udgement made
by Telecom reallyconcerned the level of cross-subsidisation rather than the
existence of cross- subsidisation per se.
In retrospect there is a lesson *illicit can be learned from Telecom's
conclusions. Telecom should have either created or had access to a governmental organisation or process which could attempt to assess the "national
advantages" which Might be derived-from a satellite augmented.telecommunication system. Obviously these national advantages would go beyond the

/'economic costs and benefits whichmight be felt by Telecom and its customers.
This organisation could be within Telecom, the Postal and Telecommunications
'Department, or elsewhere. *But the point remeins, Telecom did not appear to
have the ability or desire to become involved in the problem of national
advantages, which might be gpined from a communication satellite systed nd
there did not appear to be my mechanism for those issues to be raised
within the Postal and Telecommunications Department or the Government.
establishment of the Satellite Task Force can be seen as an organisational
response to that shortcoming.
THE COMMONWEALTU GOVERNMENT TASK FORCE REPORT
In July 1978, nine months after its creation, the Task Force reported to
the Government: a(8)
In the meantime the Task Force had invited and received
Submissions front government departments and instrumentalities, professional
organisations, the broadcasting and media industry, tradeunions, academics,
computer users and industry, equipment suppliers, cultuial and community
XouPe, groups representing isolated people and members of,the public. The
Task Force a so conducted public hearings and members conducted a series of
overseas st y tours.
-

The T

Force'recommended that a national communications satellite system
should ITiaiOduced as early as practicable and this recommendation was
;Plumed on its belief that such e'system would 'improve Australia's public
relecommunicarioms and broadcasting services, particularly for people in
remote areas (remote'telephony and limited direct radio and television
broadcast),, and it would also improve communications associated With
defence, transport, health, welfareosna education. It should be noted that
the recomiendations of the Task Force were not unanimous because the
,
representative of the Departmenti6f Finance dissented from .the primary
recommendation because- he believed that the marginal improvements which a
satellite system would make to the existing terrestrial system might be
tobia*ned mcre'cost effectively through conventional means. (9)

The Task Force alSO recommended thaelanational satellite commissiltould
be established with the responsibility for assembling user requirements,specifying, planning,'providing, developing, marketing and operating,the
-space segment of the national communications satellite system. The
,
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commission would olifrate under an Act of Parliament and'it would report to
Parliament through the Minister for Post and Telecommunications. The coimission would be permitted considerable freedom in the provision and
marketing of a.full range of satellite communications services with.the
exception of domestic and international telephone, telex, and telegram
services directly to the puBlic. The representatives of the Department of
Finance and Telecomi dissented from this recommendation. (10)

A
Embedded in these recommendations on ownership and control and the legis-.
'lative charter of the satellite commission' are the twin themes which have
been discuased'O this paper. One concerns the. centrality of the Postal
and Telecommunicationf Department, through the Minister, in the formulation
of Communications policy and in the subsequent development of the commun.t.
.ications infrastructure. :The other relates to the relationship between
TeleCom and any satellite activities. For the limitations on the kinds of
'services which the,satelltte commission might offer relate
in a somewhat ambiguous way to the existing operations of''Telecom and the Overseas
Telecommunications Commission. The embiguity.hingeson lointerpretation
of the phrase "direct _to the public".1,
.

,

The other major recommendation made by the Task Force relates to broadcastIt was suggested that:a domestic communication satellite system would'
"influence the prospects for the establishment of new television stations".
(11)
At an appropriate time it..was suggested that the Ministee invite
applications for additional television broadcast licegceg. But the,
Broadcasting and TelevisiOn Act limits the number of broadcasting outletsiwhich one organisation can contra -. It was noted that in order to provide
.,s,a dditional outlets in less'populated areas these ownership limitation
provisions might needto be'relaxed. .

ing.

,

Here we see consequences for the communications infrastructure arising from
a.discrete techilological innovation. The'point to be made is that the
consequences of new comminicatiOnetechnOiogies usually cross thebounaaries
.of legislative reepopsibilitfand this places strain on organisations with
a particular legislafivebcharter. 'Returning Co an earlier theme, systemwide coordination becomes increasingly necessary when new technologies are.
\st
introduced.
THE WORKING GROUP.

'

1.10014?:

.

lrbsGovernment published the Reek Ftrce Report and invited public response
for.a period of three months, subsequently exteAded to three months and
National Communications Wellite System Working Group in October
created
1978. The Working Group members came, rom the Postal hnd Telecommunications
Department, the Department, of the Prime.Minister and Cahinet[2], Department'
of Defence[2], Department of Finance [2], Department of Science [2],
Departmentsof Science, Transpbrt and Health. Iv.should be noted that the
only organisation represented on the original Task ?once end dot
represedted on the Workina Grout, was Teladom.
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TB* Satellite Working GrouP reviewed approximately 150 submissions,, most of
tach came from organisations or.,Andividuals who had not made a submission
to the original Task Force.
The Satellite Working Grout) attempted to avoid
duplication of the Task Force but some matters needed to be considered further.
These included the impact of satellites communications on commercial tele--e'vision, the possibilities of direct broadcasting by low powered satellites,
financial issues and matters of ownership and control. (12)

Because the Task Force Report and the Bond Report which preceded it covered
many similarareas, although the Task Force Report was obviously more detailed
and rigorous, the Report of the Task Force tended to receive the same kinds of
respolses which were elicited by.the Bond Re or
'For this reason an
analygle of responses to.the Task Force Report oes not add great deal to
the isees under discussion. (13) But the responde from Telecom is worth
detailed discussion because it raises many of the issues which have been
tentatively raised already. (14)
Telecom restated its denial of the need for a domestic communication
._
satellite on the grounds that
.

\.

.

.

..

... when considered a4art of the total telecommunications
complex in Australia there would be insufficient return from
a comprehensivb national satellite:system to service the
capital involved in space and ground facilitied and cover.the
.
.
annual Operating costs". (15)
.
_
r
i
i
.
Telecom argued that a significarkpart of,the total costs of the system can
be attributed to the proviiion-of remote telephony, television. and radio
services to homesteads and isolated aboriginal communities 117elevenues
wotild be inadequate to cover costs.
If one removes the remote telephony,
television and radio service,from the system Telecom suggested that there.
Was *0 signifiCant routex,or segment of a main route where satellite circuits
`would be more economical than terrestrial ones..
fl
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Btct gore germafie to the issues under discussban are TelecOm's comments on
what it teims "basic issues requiring government decision". They ate
-
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What priority should be given to the provision of some 2,000
remote area telephone services at perhaps $40,000 per service
aover both ground and space costs bearing in mind the heavy
expenditure on more than 100,000 services in.other low return
!rural. areas over the next 8 years. (16)
.1s.greatla increased relaying of commercial television
programs required?
..
. , Twit what market Is thete for Commonwealth Government' services,
includ4pg the ABC,. Transport, Health, Bducation'and Defence?
.
Are the broad bepefits sufficient to outweigh the shortfall in
'returns compared with'costs? (17)"

.".
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These "basic issues requiring government decision" are in-fact,viriations on
fn that
the. points made in-its 1977 National SatellitelSystem Studies.

..

9 1/ S

c

S.

41

4

3Hr5S
4.

---..

document they were described as issues which "are not within Teiecom.
Australia's capacity to evaluate". They are, in fact, system wide decisions
which would need to be derived from a policy' embracing the entire communications infrastructure.
Telecom also arghed that a low cost entry into the satellite. delivery might
be best if it was chine through the use of leased INTELSAT circuits and if
such a decision was made, Telecom, as the national. telecommunications
entity, should be thd operator.

Telecom's opposition to the development of a communication system can be
seen as a result of an inherent conflict-in the communications policy process.
On the one hand Telecom is required to provide the most cost efficient
service as-is practicable and where'inherently costly services are required
as a result of Government policy there is a tradition for Government subsidisation of that particular service. (18) On the other hand the drift of
Government communication policy which can be inferred from the TaskForce
Report and the subsequent Report or the Werking.Gtoup is that Telecom is not. ,'
adequate to the task of providing a comprehensive service. Telecom is caught
in a classical conflict situation.
In October 1919, the Working 1;roull, Report was released by the. Government.

The Report contained the conclusions that because of significant limitations
in the current telecommunications system, telecommunications in Australia
would be enhanced by the development of a complementary communications
satellite system.
It should be noted that the representatives of the
Department of the'Prime Minister and Cabinet dissented from this recommendation and suggsted that a decision be deferred While further planning
was undertaken over the next year. The representative of the Department of
'Finance al3 dissented but thought that, the issue shoutd be eXamined'after
.a lapse olvehree years. (19)
.

Based on Canadian experience the,WerkingGroup considerably"rkduced the
Task Force's estimate of costs for providing a limited direct' broadcast
It was estimated that by using
television servile to the remote outback.
low powered transponders for the direct broadcast service'a multipurpose
system would involve outiays of AUS$200-260m over the period.1982-4992.
i

The Working Group endorsed the Task Force s recommendation on ownership and
control of the aystem althoigh tiiiThletTirtaient of Finance representative
dissented and argued that if a system was to be created it would, be best as
a.lergely autonomous. subsidiary of Telecom. (20)
r
V

GENERAL ISSUES

s'

iftertain.aspects-Ofthe Working Group RepOrt bear directly on the theme of
this papei. These relate to the coordinated planning of the entire comSome are directed to Telecoi's current plansmunicatiOns infrastructure.
while others are directed to the formulation of broadcasting policy and'
technical planning which is carried out by the Postal and TelecomMuhications
Department. They are as.follows:
1

it
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The Working Group cast some doubt on the economic arguments presented
by Telecom. The Working Group'wasaot certain that the point where terrestrial links were less economic than satellite links was where Telecom had
suggested. While acknowledging that the "break even" concept is very complex
they argued that overseas experiences were difficult to reconcile with
Teleoom's proposition..m.0 a consequence the Working Group recommended that.
Telecom should review its trunk route capital program in the northein areas
of Australia. 421)

Telecom's rura1-telephony program was also considered.' The rural
telephony program, previously approved by tjhe Government, and to be achieved.
tiling terrestrial means involves the conversion of some 100,000 subscriber*
from manual to automatic service. The program is totrun until 1989 and cost
AUS$530'million. The Working GrOug considered that
significant number of
servicesdue for conversion 1985-1989 could be interconnected using a
satellite system at a cost which would be comparable with terrestrial
techniques. As a consequence the !brAcItuAlinatkrecommended.that relevent
areas of Telecom's rural areas program be reviewed. (22)
2.

4

3:
The Atillagjnup_ also commented on the need for information about the
needs of people in remote areas, such as graziers miners and. Aboriginals.
)Because there is no clear data on numbers of people in remote areas, as
opposed to rural areas; the Working Group_recommended that Telecom carry out:,
as soon as possible, a detailed survey to determine the number of potential
subscribers in remote areas. It can be seen that Telecom is being encouraged
to consider the extension of its service into areas which it would have
originally considered to be.uneconomic.

Frequency allocation in-the 4/6 CHz, 11/14 GHz and 12 GHz bands was
considered by the Working Group. It recommended that the Postal and Telecommunications Department review the use of those frequencies so that any
'particular features seen to be necessary in any satellite system should not
be compromised. But while not the subject of a recommendation there was
some discussion of the costs associated with the rearrangement of the VHF
band.and the provision of transmission frequencies for broadcasting. (23)
Costs associated with making use of the VHF band by providing new transmission
facilities was ADS$68m
$100m, while a VHF option was estimated to cost
A13S$183m.
Given the history af ad hoc and changed decisions in past
frequency allocation in Australia the recommendations of the Working Group
point to the need to overcome Shortcomings in the frequency allocation and
Planning profess.
,
4.
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46.

A 'review of broaddilting policy was also, ecommended by the Working Group.
It was suggested that the Government ask the Minister_to submit a
proposalfor'future broadcasting policy taking into account the interests of
viewers and listeners, the broadcasting industry and the capabilities-of
satellite communieations. (24) Agiin there was a recognitianof the need
for overall planning and coordination.
5.

.

The final recommendation which relat es to the issues being considered
in this paper concerns a mechanism for the review-of investments in
communications facilities. ,The Working Group arguedethat
6.

44:
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a... because of reliance on a wide range of potential4users
for sufficient aabellite demand and to minimise duplication r
of facilities, the mechanism should be established to ensure
a coordinated approach to investments in Communication
facilities - this is to ensure that investmentiactions by
any one body do not jeopardise the financial prospects of a
national communications satellite system ". (25)

'"

4

.

What : this implies is that there will need to be emination across
Cove Ime nt departments. For while the Minister for Post a
Telecommun
.: ications hasIontrol over activities within his Department, there is no
adequate mechanism for coordination across departments. For this to happen
in any sensible manner it will be necessary to clearly articulate the future
direction of the entire communication infrastructure;

:6

CONCLUSIONS

In two years since August 1977 plans which till radically alter the Australian communications infrastructure hays been formulated. On the surface
the most visible indicator of these changes will be a damestic communication
satellite system which could be operational by 1984. But while the creation
of a domestic communication satellite system is of obvious importance these
two years will be iememberdd because of other less obvious happenings.

.

The most significant occurrences have been at the level of debate about the
nature and direction of the communications infrastructuie. For the first
time there has been a need to consider questions of broadcastingkand telecommunications policy at the same time. And, for the first time since the
Post-Master General's Department was reorganised as the Postal and Telecommunications Department in 1975, there have been two inquiries which have
revealed strains in the communications policy planning process:

Thesestrains have come about because of the inherent conflict between
They have come about
Telecom and the overall communications development.
bdtause the Postal and Telecommunications Department as it is presently
structured does not seem to be able to consider and plan for the development
of the communications system as a whole. One aspect of this problem can be
seen in the structure of the Postal and Telecommunicatiohs Department which.
was outlined abovet While the Policy Division has formal oversight of the
Telecom, OTCd'andrAhstralia.Post and questions of broadcast policy are over seen -by. the4Broadcasting Division, coordination and planniRg of the two
sectors must remain cumbersome. And if edomestic satellite commission is
Padded to.the systeOt, the strains could become worse.
1

As soon as the ownership and management structure of the domestic communication satellile organisation is decided it will be necessary to rethink
aspof.,th_lTn#geene.and
planning structure of the Postai and Teleiers
communications-Department; The possible addition of another authority
intent on growth and market development will make it essential that there is
an overall coordinated plain for the development of the communications system
as a whole. With such a plan it will be possible to $rovide orderly develop-
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went of frequency planning, investment priorities and communication system
goals.
When this has been done it will be possible to apportion appropriate
areas of responsibility to the various'communication authorities under
Ministerial control.
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The Financial Review, October 17, 1979, pp422.
Australian Telecommunications Commission, Alational Communication
Satellite System,'" loc.cit.
oz. 3t. p.12.
National Communications Satellite System Working Group, Report,
Canberra: Postal and Telecommunications Department,' 1979, p.IV.
/bid. p.V/.
..

(17)

.

.

(14)
(19)

(20)
(21)
(22)
(23)
(24)
(25)

Ibid. p.20.
/b id. p.19.

/bid. p.83.
Ibid. p.41.
Ibid. p.137.
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THE PLANNING DEVELOPMENT AND EXTENSION
OF MULTI-CULTURAL BROADCASTS 3N NEW ZEALAND RADIO
+21976 - ,1979

vb
.

.

- Robert K. Crabtrea
Radio New Zealand,
Wallington, New'Zealand

4,
A review of the activities undertaken by the Broadcasting Corporation of
New Zealand
Radio Nevi Zealand Service, frown 1975 to die .present day,
arising from the.broadcasting restructuring recommendations of the New
Zealand Government, appointed 'Adapt Committee"( 1973.
fai

Decisions affecting programmecimtent and output examined and expl aine4
and the extension of services to
ter-for rapidly expanding P lyneSian
audiences detailed, with indicatib
of the success of schemes complete
and further development planni.il

.,:.=1

or the -next decade.
.
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The Greater Autkland Region, New Zealand, has the largest urban Polyilesian
population in the world. At la census'- 1976 (i)
105,250 were identified
as being Polynesian, or of Polynesian descent. The largest group is the
New Zealand Maori, comprising 65,000 - the remaining 40,000 - the people of
the Soilth Pacific Islands 4 the majOrity - Fijians, Tongans, Nuieans, Cook
The.total'Polynesian population
Islanders, Samoans and Tokelau Islanders.
of the country is approaching 320,000 or just over 10%.

.

By New Zealand standards, a huge audience, and yet, In 1975, except for some
Maori news, a weekly magazine programme, and occasional items of Island news
there Mere no other radio programmes to cater for or reflect their interests,
cultures, idealogies and customs.
It was a situation that'had to change, and moves were already underway to do
In 1973, the then New'2ealand Minister of Broadcasting had announced
so.
that a committee of four persons would be set up to advise upon'the creation
of ,a new system of broadcasting in New Zealand.
The Chairman of that Committee'was Professor Kenileth Adam, CBE, of London,
and the 'Adam Report' (ii) was presented to thevitouse of Representatives on
31 July t973, to become the bossis for the Broadcasting Act of 1975.
In the Report, the direction for the development of multi-cultural Polynesian
Broadcasting in New zealand was stated as follows: "In seversX submissions
and intervifts., it was represented to the Committee that a Polynesian station
should be established in*Auckland, that its pr
es should foCus on music,
culture,, language and the current concerns of>aoris and Islanders; and that
it should be staffed by Maoris and Polynesians whenever current availability
or training. programmes made that possible."
7the difficulties of providing a r eal vehicle for the expression of any
culture and its languagemere patently not to be surmounted'by devoting to
it some half and quarter hour slots out of a programme otherwise designed
p
wholly forthe cultural majority."

"The committee would therdlOre recommend that a Polynesian Commercial Station
be set up in AucklAnd for the expression, enjoym t, and understanding of
New Zealanderd.of all.cuitures."
The Committee than'added a further dimension '

"Programmes prepared for the Polynesian station would be of invaluable

N.Z. Department of Statistics "1976 Census of Population and Dwellings"
(11) "The Broadcasting Future for New Zealand". Adam Committee on
Broadcasting.
(i)

%.
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assistance to the External Services of Radio New Zeala94. A programme on
how Cook Islanders were faring with employment in Aucklatid, discussed in
their own tongue, could be taped and airmailed for re-broadcast in the Cooks
with the sure knowledge that it would interest almost every family it3 those
Islands."
For the most part, acific Island people do not have shortwave receivers,
therefore the shor ave overseas service needed to provide specific
.programmes which could be relayed through local medium wave transmitters.
A dependable and regular news service,. particularly in the language of the
listener was'essential for the South Pacific - an area where an adequate
newspaper service had not been developed, and where broadcasting had been
able to identify itself closely with the heart and soul of Pacific life.
It would also help publicly to ensure that neighbouring countries-were kept
widely informed of day to day policy developmentt within New Zealand.

The
th

ection had been given, the Broadcasting Act 1975 was passed into law ermine could begin in earnest.

generally agreed that New Zealanders stood to be enriched, by
pro
ng of e nic material for our two cultural streams (European 46d
ch programmes can enhance thd way, people perceive themo ynesian) - as
selves and their c lture and languages.

The questions to
answered weremany - (11- Who should co-ordinate and plan
the new station? (2) What should be the location of the station? (3) How
many staff would be required, or desirable?
(4)
How many cultures/languages
should be reflected in the programmes? (5) What was the biggest need?
What type of programmes would be most effective? These questions and
(6)
many others were put to many groups and individuals including the Department
of Maori and Island Affairs, the New Zealand Maori Council, the Maori Womenk
Welfare League, the Maori Artists and Writers Association, and thp.Auckland
Polynesian Council.
By mid 1975, full support for the concept had been given by all interested
parties, and a significant request was received from the national Maori
Continuing Education Committee that 'Bull consideration ke given to the
appointment of a Maori or other Polynesian toebe Manager of the new station.
This was agreed, if a suitable person could be found.
Concurrently, and to assist with the foundation of an archive for the new
station, a research projegewasOequested from the Maori Research Institute
at Waikato University, to catalogue the Mao
Archive material held by'
Radio New Zealand.
Further, the Broadcasting Corporation commissioned a survey among the Islands
of the Pacific to determine audience needs - the funding being provided
the Foreign` Affairs Department of the New Zealand Government, and - Made a
recommendation that a Maori and Pacific Island Programme Consultative
Committee be set up.
41.
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This last Committee w hen finally e ablished, was to become a catalyst for
the later development of programme concepts.

0

Maori News and Cultural programmes ad meantime continued at'their old level,
on the National Radio Netlitork, and .-in mid 1976 a weekly ricrac bulletin in

*

Sampan and Cook Islands Maori (or Rar4tolgan) -and a musical programme of
the Pacific Islands were introduced.
.

thorltion was given by the Board of the Corporation
Then in November 1976,
of Radio New Zealand fo detaile costings and surveys for the establishment
of a station such as th t.envisa. d in the-Adam Revert, td be prepared. .,
Prelifilnary investigatins, and discussion had decided that the site should
be in close proximity t. the major concentration of the Maori and Polynesian
population living in
re greater Auckland'area. It was believed that as the
station was to reflect the cultures, social and economic walues and happenings,
then it should be close to,,and availablefor access by interested parties.
ailed suleys were completed, it was agreed that in the
However, when the
our year period since the presentation of the Adam Report to Parliament,.
financial considerations, particularly the economic downturn being experienced
in Nera ealand, and the policy of the Government, had dictated that the
blueprint for the separate Polynesian station be shelved in the Meantime, but
that some action could be taken within the existing framework of Radio New
Zealand's three Networks, and Shortwave Service.

u-To quote from the report of the then Radio *New Zealand Programme Supply
Manager, Bruce G. Broadhead "Maori and Pacific Island Programmes are behind the times in their content
and presentation, andlack clear objectivps. The..total Radio New Zealand
Output shows little evidence of the quarter of a million'Maoris in the
countfy. This is probably of greater importance than the adequacy or other-'
wise of the special provJammes, since it affects the Community Stations to.
which most people listen:"
(In 1977, the staff working specifically in the compi:Non of Meesri and
Pacific Island programmes.numbered 5 - 3 in Wellington, the Radio Network
Centre, and only 2 in Auckland, the population centre.)

A

/%.

So the time had come to act - lack of money notwithstanding, and Radio New
Zealand called a meeting of a planning, group in Auckland at which the
following points were to be discussed.
(11.

The, requirements of Polynesian audiences in New Zealand and the Pacific.

(21

The requirements
the general New Zealand audience for Maori and
Pacific Island programmes.

f

<a-
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-e,3H-64/1
ti

tr*

*

(3)

A system for gathering and disseminating news and information covering,
(a)
The Maori and Polynesian populations in New Zealand, and
The Pacific Islands.
.(b)

(41

The organisational structure and arrangements needed to satisfy these
requirements efficiently:
(This last to,be concluded after the
resolution of the first three.)

In June 1977, the planning group - comprising Broadcasting,Executives, Maori
and Pacific Island programmers and News and Current Affairs staff, met and
produced recommendations based on the Polynesian station concept, but
Utilising existing outlets.
Broadly, they providedfor:
(1)

The establishment°of aMaori and Polynesian Broadcast Unit with a
Manager and S'staff of seven - including two journalists, preferably
Polynesian. three Maori programmers; and two Pacific Islands programmers.
r-N4.

(2)

listener ulletin of hews iniMaori on the National Network
(Saturday) programme in English of and about Maorkaffairs
A weekly,(Sunday) programme in Maori covering currentevents
Encouragement of local Community radio stations.to broadcast a
daily news bulletin in Maori.

"For the
a dail
(a)
Arwe

e0)

(c)

(d)

(3)

For the Polynesian/Pacific Island listener A daily news bulletin to be broadcast by the Mediumwave and.Short(a)
wave stations in the vernacular languages - C'ook Islands Maori,
Samoan, Tongan, Nuieah, and Tokelau - the news to be gathered and
translated by'People of these nations, working from Auckland.
(b)
A daily programme of'mupic. shipping news, weather etc on the
shortwave service.
(c)
Aopeekly digest of, South Pacific happenings to!oadcast on shortwave.
.

,

.
.

(4)

.

%
The continuation and extension of a topical tape service df magazine
material to be airmailed to the Pacific Island Communities, for playing
by their own mediumwave stations.
..
-

.

The planners also recommended that. in genera, English lallguage broadcasts,
toc'assist in reflecting theaulti-cultural South PacifiC societf.existing
s
in New Zealand
-,
emphasis on Maori language and pronunciation to be cohtinuedi
(a)
-4
(b)
efforts to recruit Polynesian ':on-air" staff be revived,
.
(c)
announcing staff with sufficient knowledge be encouraged to reflect,,bn
Maori and Polynesian matters of moment in their broadcaits.
.

.

.

4.

Finally they stated that the Unit should be sited close tditsrolyneskan
audience, at. Papatoetoe, at suburb ten miles south of the centref Auckland.
,

These proposals were substantially accepted and were actioned.

oMe
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On Monday,. 24 Octobei 1977 vernacular broadcasts started.
.

wke problems in hiring and training suitable staff, particularly from
the Pacific eslinds. Itereweresome small. tribal jealouii'es, but these
paled into insignificance before the acceptance with enthusiasm of the
programmes by the ieople they are designed for.,.

There.

Earlier I mentioned the recommendation, that a Rrogramme Advisory CommAtee
be formed. The Advisory Committee was to consist of fifteen persons, not
less that eight Maoris and not lep than four covering the' ethnic groups .1
deicribed by the term 'Pacific Islanders' - Samoan, Cook islanders.(Raratongant
Tongan, Fijian, Nuie and Tpkelau.
In early 1978, the Committeq was formally 7
.
constituted.
(In. its present composition it actually hall nine Maoris,
- including the Chairman, two Samoans, one Tongan, one ,Tokelaun and one Cook
Islander. Radio New Zealand staff are ex-Officio members of the Committee.)
,

The specific functions of the Committee are
(a)

(b)

S

to advise Radio New Zealand on matters relating to Maori and Pacific
*Islands programme needs in its general services, including Commercial
(Community) stations, local and hetwork stations

to:advise and comment on Maori and Pacific Islands programmes

ne 1978, the Committee nominated
Using the above as a yardstick, in
prioriities for development in the next' five years. They considered the
specific areas of:
time paadement, stetions.used, coltent,_interest fel
among the audience (grassroots, grapevine comment) ,pn4 the ease of i erstanding.

2

...

The priority areas nominated Were:
et)

The educational ne ds of the mabri and Polynesian population.
ady beep included in the National Broadcast
Schools 4bSsions, and these were continued. (See below)

e2Programmap had al

to

.

(2)
.

4'

Informative programmes, designed for PacifiC Islanders diving with
Europeans. The opinion was that they wished to chear,programMes spokett
in their own language, rather than English, howeVer, if they were also
broadcast in English, those who could not understand the Polynesian
languages could benefit as well, therefore developing an appreciation
of the-problems facing the Polynesian New Zealander. specifically,
the programmes required were News, Current Affairs and educationally
orientated material.
.

...-

`\...

(3)

As a Programme Siatcly Section, the.Maori and Pacific Islands Unit
should be directed to advise Community Statiobs on matters concerning
or reflecting the langUage and cultures of, the Polynesian people..
,

,
d

.t1
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(4)
.

(5)

Positive discrimination .shoUrld occur within the employment policies of
;RadioNew Zealand togensure the employment of suitably qualified Maoris
and,Pacific Islanders to reflect the=populationbasis.

Talk back programmes shoOld be introduced, discussing things Maori in
the English and Maori languages, and things. Polynesian in the English
and Polynesian languages.
-

.

This,was,a tremendous demand for Radio New Zealand's programmers to meetiand
Ahi2e it could not be done overnight, a programme-schedule was developed for
the-seventeen non-commercial stations:

`I

.Daily 7.00 pm f- Maori and Pacific Islan d News in the vernacular
7.18 pm (following the News), a magazine programme featuring one of the
cultures.
The sthedulit is: Monday,- Samoan, Tuesday - Maori, Wednesday *Tongan or Tokelau, Thursday - Nuie'an, Friday - Cook Islangols Maori.
$t
Saturdays at 5.30 pm.for 'half an hour, there is a programme called,Aangata
atu Motu - a pacific Newsletter in English.
Sundays from 9.30 pm for half an hour, 4 two-way Pacific Music Requests,
programme.
During. the week there pare also four programmes dealing with Maori culture
and language..

ff

By 1978 the staff of the Unit had increased, and"now included the Manager,
Haare Williams,.a Maori with a teaching degree in Maori Studies and Education
from the University of Waikato; Wiremu Kere Kere, a broadcaster of many
years experiehce, an elder with quch 'taw' (or standing) aAng4ehe Maori
people; Maori and Pakeha (European) journalists two Vaori programme
presenters and programme presenter/translators from Nuidy Tonga, Samoa and
the Cook fslands.

.

Within the programme framework, the staff have reached out into"the New
Zealand Polynesian Community, and produced programmes which have reflected
,the priorities laid down. For example - under (1) above - Maori language
' lessons for the beginner, an important part of the bro
asts, were
scheduled for playing on ,thirty stations both Commer
(Community) and
n had been developed
.nOn-Commercial. This need for Maori language ingorma
in the early 1970's when a session called 'Maori For Be 'rulers' comprising
twenty-six lessons written by ProfesSor Bruce Biggs, h
een broadcast.
In our- Broadcasts to Schools:
(a)

.

4

Aprogramme
programme called '140 Te Range Tani ' has been included.
This has been
_aimed at introducing children to the world of the Maori. while the main
' emphasis is on life:in pre-European times, some of the material has
dealt With the problems andiexperiences of Maori people in the present
day,,thus enabling the chilknato relate what they learn to heir own
experience: School teachers have taped the programmes so that children
can learn the songs and recite the poems in Maori that have been
included.'

.
t.
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(b)

A s eries of plays called Springboard,was written within a range of
- language suitable for children learning English as a second langpage,
and was directed primarily to thoseoPoUngsters from the Pacific area and
now liv qg in -New Zealand. Each storyhas folk origins in parts o
the
South P ific area, and supplies some experience of imagination and
fantasy o ten absent from pure,language teaching.

(c)

For many years the policy of including Maori songs wherever possible in
the'various singing lessons has been followed. These have been 9f both
traditional and modern origin, and have been featured at Standard 1 - 4
(ages 7 - 11) and Form 1 - 2 (ages 11(7 13) levels.

(d)

Family of Man social studies programmes directed to Forms 1 - 4 have
included the MAORI WARS, THE MARAE, and THE FOREST OF TANE MAHUTA. These
broadcastd based on Maori topics have been designed to demonstrate
cultural differences, interaction, and social controls and chahge,,as
required by the school syllabus.

4

I

Under (2), /glaciers of.the Pacific Islands Community in Auckland and Wellington,
(the main areas of population concentration) have takeg part.in interviews,
discussions and talks, on, topics considered to be of major importance. These
broadcasts have maihly beenin the vernacular.

In addition, and following considerable discussion with'Maori and PacifiC
Island church leaders, a meeting was held in Auckland to review and revise
practices p..the broadcast 9f church services, and to, canvass ideas for
further development of programmes reflecting Maori and Pacific Island concerns,
as part of the regular output of religioa progranines on Radio Newtealand.

Ase result of this dUcussion, new arrangementshave beemmade for regular
-broadcasts of Maori afteTacific Island church services with the emphasis, at.
those groups' regvest, on special services designed for broadcast.

Two major steps were taken in 1978. In the first, a 'Maori Language Week'
was declared throughout New Zealand, and special programmes were broadcasti
Itwas a tremendous success, and in 1979 on
relating t9 all tpings Maori.
the basis of the 'Success achieved the previous year, a formal programme of
broadcasts was drawn up. A schedule of broadcasts is attached as Appendix I.
ThePrograinme included Maori customs and language lessons, musicgreetings
and proverbs:' These lasttbiee were also included in English language
brbadcasts. All new material was recorded for future replay:
.

4

4

.

Secondly, a full coverage of the New Zealand Polynesian.Festival of Music and
Culture in Lower-Hutt was undertaken, by. adopting for three days the daxliest
recommendation of the Adam Committee, for'a 'Radio Polynesia'. Radio New
Zealand qpitai:ned a temporary licence.for a low power repeater statict1 in
Auckland with a transmitting strength of'1:kw, and linked it.wittkwellington's
`20 kw auxiliary station 2Y121.

Programmes interspersed with news broadcasts and live inserts from 01:e
Festival were broadcast over three days 7'Friday, from 12.00, noon -10.00 pm,

221-
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Saturday, 6.00 am -11.00pm, and Sunday 6.00 am - 2.00 pm.
Staff from the Unit were autSplemented by Production and Administrative staff
from othersectichs; and the whole exercise ('for just three days broadcasting,
temporary stations etc) was budgeted at just under NZS7,000.
The programme reflected all components'of the five priorities' laid down by
the Advisory Committee - talk back, open and access radio language teadhing,
educational programmes, a church service, aspects of lifestyles and cultures.
A schedule is set out in.Appendix II.

Tely

the least, it was a resounding success; and has set an excellent
precedent for-future occasions. That it was Aso, was due in' na small measure
to the professionalism and enthusiasm of staff involved.
e

The shortwaye stations of Radio New Zealand also relayed the programmes on
/ the Saturday and Sunday.,,
.

I must mention here the development of the 'pacific Service Hour', a
programme beamed to the Pacific Islands by our shortwave transmitters, at
2,300 GMT, Monday to Friday. You will recall a recommendation fr.= the
.Planning Group of 1977, for a daily 'news bulletin in the vernacular of the
Pacific Islands peoples. In this broadcast, the news in English is followed
by news in the vernacular
Tongan, Samoan, Nuie, Cook Islands l4aori, and
finally a programme of musical requests.
It is the first step, in sending
, to the Islands people, news about New Zealand, and its Polynesian peoples.
Consideration is currently being given to including this broadcast hour on
'internal mediumwave'stations to better Serve the need for new and
informatioh of the indigenoul:Polynesian population.
The development continues. In November and December, a series of-3ix pinety
minute open-line thlkback sessions was scheduled for the Concert Network as
planned by the Advisory Committee, in their fifth recommendation.
.

In summary -'Te Reo'0 Aotearoa' - the Voice of,New Zealand - is'now heard
throughodt the South PaCific Basinl through Radio New Zealand's mediunwave
and shortwave transmitters.'
1.

/

The logohead of the Unit symbolises the coming together of the two cultural
streams in NewZealand - Polynesian and European. (See Appendix III)
It is a strong and vital infant, and with planned expansibn in telecommunicationsrin the years to come, has a role to play in the cultural and
economic development of the peoplis and cOuntviep its programmes reach, that
s humble beginnings.
will fax exce
o quote Haare Williams, Manager of the Unit - "Our objec tive is the expansion
It it that, and no less.:.."
of Maori and Pacific Island programmes.

Tena Koutou Katoa
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GLOSSARY
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Maori: -A6

Marge -.Courtyard for gatherings
0

Mo Te Rangitahi - for theoung gineration
Pane Mahuta"- The forest of:Tane (God of the Treed)

I

Samoan:
-

Tangata Aiu Motu - Peopliof the Islands
te
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APPENDIX I
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/"'"-TZ Pep 0 AMANDA

MeORI CULTORkL wCEK
.MONDAY

111125.4D5l
.

'too .i t

Ninidocuicomily
1)410

54610

Access

no

6.00

in Mari and English
Music
Music '
Nall documentary

Access Radio

Access Radio
Dunedin

of

Mobs t4 lee

.11.30

- Maori Language lessens
guile of the 1600r1
gofer.) magi . thoughts Of people 14 the Maori longue,*

6.30

Mini documentary
Music w rhat wat4
quest

7100

Nees in Mori
Sport

7.30

12.00

Neu' in Maori and the hews in English
N uSlr

11.30 Telephone

Music

MUSIC

151531

Telephone

reltphone
talkkamk
Croup of Youth

Telephon4
talkback
Ann ?Is

Mews In Maori
English
Music (live)

News in 115011

talkimck

talkOack
Marry pansey

Mick Driven

kiwi in maors i Vmplish
BiOdittOSt StS$14:01
oolth fief:

de

Mini A:capons/my

Osting

M010111i

reties

FRIDAY

Von

10.30 Mews in meori and $541 in English

12.10

Consent
Music of the N4Or1
Suvmary

Pews in Maori s
English
Sports

%mat
1.00

None In nnOrI
4 English

mows in Moon

Ptusjc

music Clive)

i English

s English
Music ClIvii

Nets In Amara

Music

Music

4
1.20 pm to 2.00 pa
2.00

2 30

NZ$0 ligataabia

..0roadesst to schools

150 used misses

news in Maori
i English

Mews an 440014
Engl ish

Maws in Mots

Sth Auckland

Story.

Story*

Some Stour

Sec. Schools

Cipllah

wiry.= Parker

Sport *

News in.Naor4

Nees an Maori

S Ing14111

4

Story*
'Interim Matsu.*

Conostitlan
Myths
lege9ds,
3.00

Comment
News in maorl
i English
ACtiWit100 around
the counrry

3.30

1019 PoImiesion
tortival
&lout Shake

.00

ism, lo Mort

NaIn1 documentaries:

Endorsements of Maori
Tanguaga.pusenalitiss in the Maori wOrld,
what's going dn. plebe nimei proverbial
sayings. legal activities to prosoto languegc
12 idns )on4).
Programa* will stulipt to give
stoma OPnosier's' invoilhount
a.g, Access Radio,
Activities around the cOontry sta.

.

taglisio ibt

S.00

Cloendorn

Talkbnek- Klby Prier

OPEN RAMO

eWie Molted

$141 in Naos'
Tnglieh

Mews in *soil c English

Muni%

Music
Hi43 ISOCIMMt e 1 ei

4e

M1014

In' Naos a.

wbsikorero

Whaikorern

(avor')

4

tratryi

iftstoryi

tInovvbeen

Closedown
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mews an Ns pa CEnglash

News In Knorl and Nees in Engfish
torment
Coment

La,

*einem*

Access radio -Ruatoki
sceoo)

Akond to ROO - Language lessons
viva 100I0
Activities around the,
PipatuetOr
country

NUM docusenterief

.30

mews Summary

. s English

rr
r

APPENDIX II

I
TS an 0 P01,300.
11910AY 16 MADAN
12.00

6.00

birdcall. hymn 6 prayer.

13.10

@Wean - prayer

SUNDAY 14 tTOPUAST

hyle.

6.00

Prayer
Nymn
airdoell
Mews highlighet 6 roved.*

6.16

News leNmeri 6 tallish
Stele for breaktan Sad

Dews highlight and announesaents

New in *soft 6 Emillah
a

InifTiVAL 79

SATUSDAY,.11 pignuakt

NiddamItesie a Cdmmabbs with

6.20

Newt !manta 6 Seglish

7.00

Mails fat breakfast 6
annoescommtag with best

7.30

Niel DOMmentaly
Walt 6 Telephone enquiries

SOROS. %AN Covemmemmlid
1.00

samosa siva' /Atli& news

1.30
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APPENDIX III

K K K

If NO tAllifARIM,
-(1)

TE REO 0 AOTEAROA is a phrase which symbolises the "VOICE OF NEW ZEALAND"
and also symbolises the principles of communication.

(2)

THE LOGO represents the coming together of our two cultural streams and
meeting at a central point on equal terms.

(3)

THE CENTRE of the design stands for the "HOOK" which fished up the
Islands of the Pacific., In New Zealand, it was the culture hero MAUI
4

who performed.this feat.

(4)

THE OCTOPUS is also represented in the design - a common feature of
myths, legends and stories in the Pacific.

(5)

THE HORIZONTAL lines stand for the far horizons reached by migrant
$

peoples to come to Aotearoa - including Maori people.

(6) :COLOURS

blue for the Pacific -Te.Moananui-a-Kiwa..

lb
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RECEPTIVITY TO THE IMAGE MEDIA

Nozomu Takasaki and Kazuo Mitimura
Research` Institute of
Telecommunications and Economics
Tokyo, Japan

.14

Abstract

This report describes three analysis related to such emerging media that
utilize both exi t ng telephone links and TV screen at home such as CAPTAIN
system (1) or
a

.1. Classificatifpn of Informational Content and Media

2. *asurement and Analysis of the Effect on the Recipient and
'Differences in the means of Transmission
3. Verification of the Process by which Information Terminals
Proliferate
All these analysis were carried out from the recipient's point of view. We.
fear that preoccupation with technological function may shade social choices
of a medium. In Japan,,the phrase 'excuse my just using the phone' is already 10 or 20 year's out of date. This implies the importance of social
choices, rather than technological functions.
INFORMATION HAS TWO ASPECTS '- HARD NEWS AND ENJOYMENT.

The fact is that there are no clear' conceptual standards for information. In
consideking information, the general course is to divide it into information
in the narrow sense, and otter information, i.e.,'that portion of information
in the broad sense not included in the narrower term. However things that
are designated as information in the broad sense by one theorist are often
included in the narrower sense by another. With the rise of teletext and
CATV systems, a different breadth attaches to the term 'information' when
applied to TV's role not only as an entertainment medium but also as a medium,
of information and education, compared to when. it refersto TV as a today's
typical informational medium, carrying entertainment, news and educational
programs.
I

FOOTNOTE
(1) Japan's wired teletext system which can display 8 lines of 15 characters
on TV screen, when requested through telephone links, but now at experi-*
mental stage.

(2) Video response system, an image medium ;Which can display both 'ten
text and .motion pictures on TV screen:, when requested through telephone
links, developed by Nippon Telegraph and Telephone.
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Any attempt to classify information according to a simple standard will
be a ponderous exercise. -One might consider that Euro- american movies are
entertainment infOrmation, but there was a time when they were the ultimate
source of fashion newsfor Japan's tailors. In those days, watching foreign 11'
movies was part of a tailor's job, so that a singlikamensional classification based on work and play will not clarify the position of foreign movies.
0

There are various aspects to information. In the example of foreign
movies, most people focused on the entertainment aspect but tailors were primarily aware of the fashion news content. To take,the-example of TV commercials, some people may
them 9s entertainment, while others see them as .
product information. The important aspect is that which is focused upon by
the-recipient.

O

0

The nature of information is more easily understoOd if considered in two
Taking information via TV as a model, the question of what asdimensions.
pect of programs held people's attention was investigated. Forthis purpose,
recipients' evaluations of similarities among programs were converted into
distances separating the programs, and plotted two-dimehsionally in Diagram A.

Children'i programs and commercials, and drama and movie formed similarity
pairs, Ohne Japanese-style pops and Western classical music, though both
come under lEusie, were very different; indeed it can be seen that Japanese
pop music is closer to comedy.
EXHIBIT A.

SIMILARITIES AMONG TV PROGRAMS'
EnioYabilitY
I high

7 Raconteur comedy
6 Clossical crafts

+1
12 Japairesestyk pop music

11. aassical (Western) rpusic*

10. Movies

,

21. Comedy

20 Drama

4 Cartoons

17. Go and Shop (Japanese chess)

+t
low

Queues

19. Docurnentin

S. Commescials

11. Transmission of ,
high hard news

18. Reports on Mature or lOc;lities
13. Foreign language study
14. Study programs for highschoo1 students

9: Guides

S. Childteni progiamt
3. Sports

4

16. Cooking programs
o
'we

1°

e

2. News
.
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There are two factors to consider in information-hard news value and
entertainment valueThe hotisontal axis in Exhibit A is an index of usefulness or informativeness. Since it can be,considired as showing information in
the narrow sense, it was called the hard hews axis.
The vertical axis is an
index of emotional stimulusnd since it can be considered as.showing information other then'that included in the narrow sense, it was called, the enjoyabiity axis: Thuftthe nature of information can be clarified by the way it
applies stimuli of two kinds,hard news and enjoyability, bringing'into relief
the two aspects of information.
INFORMATION SERVICES ARE IDENTICAL WITH THE MASS MEDIA

There are Ohose.whoconstder the new media that are now making their appearance as occupying a middle ground between the masseedia and the personal
media.
For reception of information via the new media is recognized .as differing on the one hand from perdonsl communication, is which sender and
recipient interact upon each other. in a paired relationship, and on the other
from mass communication, in which transmission is unilateral, from sender to
a multitude of recipients. There is also a recognition thatJthe number of
-recipients differs vastlyNfrom that of the mass media.
In terms of the number of recipients, the difference from the
is unclear. Exhibit B compayes existing media with the new media,
the boundaries for representative media according tothe number of
and to the types of information source (the number of channels) as
by the recipient.
Exhibit C tabulates these coordinates.
EXHIBIT B.

mass media
showing
recipients,
perceived

POSITIONING OF NEW AND EXISTIVG INFORMATION MEDIA

925 N

a.

NUMBER OF RECIPIENT$ OF INFORMATION MEDIA

EXHIBIT C.
es
indicatappealed

Medium

Estimated No.

infer

.

,

-.

newly

of Anna,

. nation service

Itecipients

--1

Estimated number

or recipien.

media

T'kph=

No. Of reachable
subsotbets

-*"

6.200

2.100

Calletrpotks and
those receiving

transmitted content
Tale

one senice

Kinds of service

24

6

20.000

100

Subscsiben per

=ice
Radio

.

Broadcast

(written

It

CAN te

Stations receivable

4 -.30

Kinds of service

1

on

No. of Ultimo's 100.000 10.000.000,
No. of viewers
1000". 3,000.000

3

6

kinds of service

10

kin of service
(VitS)
Padre& information service) Kinds of stoke

10

,

Center
CA7V information servo.

Telex'

10

Newspaper

Books

/

newspa
Imitable

/'

d of maiazine
available

Mad

.

S

Circulation

SAO 5.000.000

attulation

SOO "...1 .000.000

I00.000

Sire of press run

SOO

300

Correspondents
and those reedy-

s 2.300

SO

30 "100
100

No. of potential
corespondents

2

No. Of progrmes' SO --:. 1000

cassette4apes
Movies

for sale
No. that can be

70

Forlorn sold
Sin of audience

i

for each movie
Sire of audience

A

No, of channels

30

No. of reset=

Pleeootded xideo

Television

4

3 --II

No. availabk for
treference

seen

1.

70,000

6.30

Called parties and
those receiving
Called parties and
those receiving

ing transmitted
content
ikleof each

t

200' 2.000000200

140

1 - 70

*
11,

,

Subsenbers per

2.200

Kinds of newspaper
receivable

(facsimile broadcasting r

Subscriben per

70

subscriber

Rohr& newspaper

2004' 2.000.000

orrice

No. of reachable
subscribers
No. of reachable

Pagel mile

70

Subsoil= per
.arise
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'2

1.003.000

SOO

--

100A00.-

10,000

100
,,

700.000

1.000

'

30.000 ---5.000.000

Note: as for figures scale in powers of 10 is important.

The. new media occupy.a position ,intermediate between the mass media and the
rsonal media, but in terms of the number of recipients, there are many
a eas in which they overlap massmedia. This is the result of the tractiona ization of the market, by the existing lass media, which has meant fewer
ipi,nts, i.e., a.movement to the left in the diagram.
'

The quality ,of communication too is no diffaint from that of the mais.
Since in iildiry media a selection signal moves along the infOilktion
ransmission-path from 'recipient to aepder, these media are referred to as
ilirectionall, but ihis bi-direction)ility of signals in tio way implies the
est lishmeht of two-way personal communication'. **Except when a flesh-indblood hummil, being responds to the individual rectpient, there is no basic
difference in the
provided by new media information
services and'of tha from the mass media.
dia.

1

%

The no ABdia.are
di ersification and individualization of.tbe mass
D fering not at al from 'the mass media either it the quality of

media.

.

.

'V

,
.
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communication or in the number of recipients, the new media cannot help but
be caingidered by the recipient to be identical with them. New media do not
package their information in order te meet the preference for diversification.
New media are merely edited individually, and do not respond individually to
each. recipient.
Thus for the recipient, the positioning of the new media is
no different from a response to the market fractionalization of the mass
A
media, or a response to diversification and individualizhtion. The only difference to be seen in comparison with before is in the means of access to the
information source, and the mode by which transmission takes place.
A

The transmission mode should be selected in accordance ilith_the content
of the information. There is a tendency to consider that images are the most
'effective transmission mode.
It is true enough. that image information comes
'closest to face-to-face transmission, and that teleshopping *, which is
heralded as the next revolution in retail trade, is thought to depend on
thee development of CATV
However it is also pointed out that if the viewers
are naive, there is a 'danger of frequent misunderstandings.
Thus th fact
is thiF`rhages are not a panacea; what is essential is to select a m e of
transmission that is suitable for the content of the information.
EMOTIONAL IMPACT WAS THE HIGHEST IN MOTION PICTURES PLUS SOUND MODE.
EXHIBIT D. EVALUATION OF IMPRESSIONSEMOTIONAL IMPACT FACTOR

EXHIBIT E. EVALUATION OF IMPRESSIONS-

EASE Of TRANMISSION OF
MEANING

Factor score (logio)

ENT

Factor score (loglo)

A,
2.5
2.5

2.0
INNA

2

1.5
1.5

a - e indicate modes
a

Mode
b
d

a = sound
b
d

writing

wnting+ sound
e = motion picture + sound
5.indicate contents
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1.0

Mode
a

b

d

1

.

10
,.
All,

Subjecting the Evaluation of Impressions to factor analysis sudeeded in
bringing out two factors-emotional impact and ease of transmission of meaning/content. The scores of eaph.respondent were then obtained for each
factor, and the averages are,shown.in. Exhibit D and E.
,

s.

{1)

Regular, mode differences were observed in emotional impact, no matter
what the informational content.

-\

'

.

.

.

The-patter4 n of the emotionaloimpatt factoreshowed great similarity

or
contents. Since the aggregate`if emotional impact ilinherently'diVerent
for each content, the fact that"the patterns.are the sente signifies that
there is a regular mode diffelence, irrespective of content'. Thuk in thi.
area it is possible to make a definitive statement on mode differences. If
the emotional impact of the writing mode'is taken as lt-tifitt of sound is 2.0,
%writing + sound is 1.8, and motion pictures + sound, at 2,7, is the highest,
(2)

It was impossible to observe any mode differences in the ease of
transmission of meanfrtg that transcended content.
le
'

The factor 'ease of transmission' of meaning content' measured reactions in
the psyche. Thefact that consistent results, were not obtained 1s doe, we
feel, to the attitude of the respondents to the experiments, and the fact
that the questiqns on the memory tests were too Pasy.

Since there was no regularity in the pattern of ease of transmission of
meaning/Content fot the various contents, We can only discuss,mode differencei
This said, the results show that the
in terms of the nature of the content.
motion pictures + sound mode shows no superiority over the other modes, and
indeed those modes that involve writing Are better.
0
'
All in'all we may say that when one comes in contact with tnformation
for the purpose of learning something, thee may be differences in the ease
of transmission, but in theend meaning/content will be-accurately transmitted, irrespective of the mode in which it is presented. The existence of
mode differences shows the easy with which emotion can be transmitted. Transmission was easiest in the motion pictures + sound mode, followed by sound,
This can be shpwnnomeriwriting + sound, and lastly by the writing mode.
tally, giving the writing mode a value of 1, in.which case,the score for the
writing + sound mode is 1.8, the sound mode is 2.0; and motion pictures +
sound mode is 2.7.
s
(3)
°

No\ode differences were observed in the acCuracy, of meaning/content
transmission for information in which meaning/content transmission was

.

emphasizeto d.

The percentage pf correct responses to Memorriest I were calculated and. are
shown in Exhibit.E. Although there were differences in, the level-of correct
responses according to content, there was no moat difference'for-COntents 1,
2 and 3. The fact that Content 4 scored lower for thesound presentation
than for the other modes can be explained as follow:. Presentations VI the

'

o.

.

sound mode were, for all the contents, by meancof the original vice of thapr
'

-

Al
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'

i program narrator, and the narrator of Content 4, perhaps because he was, unlike the narrators of the ,other contents, an, amii.ture-spoke rapidly and with
It'is thought that t e_cause lies in this peculiindistinct pronunciation.
arity of this narrator.
Since Content 5 was a commercial, it was not in any
case the aim to transmit meaning or content; it was considered essentially
different from the other contents. Thus in the informationwith which we are
concerned, we maytAy the accuracy with which meaning/content was transmitted
did not exhibit any mode differences.
t
.
.

EXHIBIT F.

EXHIBIT G.

TEST I

MEMORY

MEMORY

TESTII

kvg. No, or recollections

Correct responses (%)

80%
6
.s

t

60%
4.
40

40%
.2

a - e indicate nodes

a = sound
b = writing

Mock

20%
a

b,

.= writing + sound
d.

Modes.

e = motion pictutt + sound

0

a

8

d

e

1 - 5 indicate contents

(4) In ,the ease 'of recall of peripheral
formation, the motion pictures +
sound mode scored highest, but there vies nd- difference in the ocher modes.
,

...

'

.

-

.

1.-

,

Exhibit F shows the4esults *of Memory Test il,. liedring'in itifid what was said
about Contents 4 in. t e silind mode, we may say that contents 1 - 4 show an
identical pattern; 'That .being the case, Exhibit F shows no differences in
the'transmission of peripheral inforniation in the sound, writing,.and writing
+ sound modes. The fact that the motion pictures + sound mode scored s.ig-:
nificantly 'higher inaly be attributed to the fact that motion pictures are
inhereittly richer in peripheraL information for the recipient to perceive.

.

1

In the ease of recall of peripheralinformation, the motion picture
pkus sound mode scored highe
but there was no differenCe in the atter
mopes: WhenTh person comes int ir4ense contact with information for the
.
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purpose of learning something, it will be.transmittea without difference, in
any mode whatever.' Ajd thinkinrof the fact that a certain peripheral information often eagle-WI to recall the whole thidgs, we can endorse the
advantag0 of motion, pictures plus sound mode in audio-visual methods _of education.

PRICES DROPPED TO DOUBLE, THE MONTHLY INCOME, USHERING IN THE PERIOD OF
GROWTH.
.

Statistically studying the diffusion process of.monochrome TV sets in Japan,
we found iyit the prices diopped to double the monthly income and ushered in
: the period of the rapid growth. The boom continued for'5 years until the
ownership_reached-66.0%, when for the first time the price appeared statistically significant variable tothe ownership._ This means that TV was an extremely strong terminal for entertainment information no matter how expensive
it was. Nontheless the TV stations adopted a policy to set up street-corner'
TV sets in order that those who did not own a aet would expeFience TV viewing.
This resulted in a favourab e circumstance accelerating the boom.
E OWNERSHIP OF MONOCHROME TV SETS'

CHANGES

EXHIBIT H.

100 Introduction

90

II"- 'IF- Maturity -an-

.--00-1-01=- Growth

;

.80

70-

6

30

:

0

,
20

0

Year

1953

0

Ownership (%)

1954

196$

e.3

1966

09

1957

1958

2.2

4:6

1959

1960

9.9

20.1

3 Z2

463

...No. of monochrome TV reception licenses
Note: Ownership
,
National total of households

..
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83

58,S

1964

1965

1966

1967

6.0
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72.9
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TWOPPWAY COMMUICATION SYSTEM

BY USE OF A VIBRATION PICK-UP TYPE EAR MICRO, NE
Hiroshi Ono, Shigeji Saito, Hiroyuki Fukuda and Kazutoihi Mizoi,
Department of Otolaryngology, School of Medicine,'KEIO UNIVERSITY
35 Shilnanomachi,Shinjuku-ku Tokyo 164. JAPAN

1,

ABSTRACT
A vibration pickup type ear microphone has been designed in orderto ak
get communicate in high ambient noise, with hands free an with several type"'
of masks. *Simultaneous talking and listening ommunication without obstruc -,.
tion of external ear canals throug one ear an beobtained with Lifound
pressure type earphone.
In
ap r, a n wly developed VOX and behined ,I - will be 'reported.
ear wireless communication ay

+F.

.

.

%
VIBRATION PICK-UP-TYR
MICROPHONE
In trying to improve the conventional sound-pressure-type ear microphone
(9PE-Mic5 a vibration pick-1. type'ear microphoRe(VPE -Mic) was conceived.
.,

1)

TOSPE-Mic incorporated a super -mini -sized microphone in an ear plug., while

-

the VPE-Mic utilized instead ap.eroeleetric element, which runs parallel,
with the temporal bone in the Oiternal auditory etnai,)and picks.up the bone
conducted speech signals byieliiitin the, principle Of.ah acceleramater(FigA.)
The external auditory canal alltmas
sen:Ansteadof other places on the
skull since the collection qf vibratIlk -cOndudkadt0 boned,deeper than the
ear

.

be

cabal cartilage_ may inyO146..phalatilegOe-hAgher range elements and .may
less influenced by the loweriolaw...Add the
'Joel frequency-responseof
.

the VPE-Mic is measured by avibraton:ihaker(FI

,

2).'

11)0SPECIFICATIOVOF viustiotincpqm=40mE EAR'MI
PHONE
gh4asi filter
I. The speechlotaligibilifiScores forthe various
Note:thatAtie scores exceed 9
at cutoff
frequencies of 200, 500 and-3000 Hz and,ife 94Z.W1500.HZ. When the ear
microphone,
used,in a maskswiqien HPF df,50Q or 1000 Hz, the sound .
articulation s decreaqed By onlyt.0.3.8* no:significant di erence s.
crOphone.
observed. A a result, the-IMEMicosn sidtablx be..,used,,asa,
'The sound artiCgatfon obteitsed1Wittleach7type of-microphone
'an
ambient noise field ihpwn inyAb A,,.
-.*The-istilligibility4of the noisecanceling microphone AnrfrinincreAtiesAlth increasing aibient noise. Pot
both ear miCrophones,the,rate of itat_teasi-Ys not significant under 110dB.
In ambient noise over IlOdB, hOwever, -We-sound irtitoulation gradually
decreases.
The vibration piok-up.7eyke ear:micr hone gives'10% better
4inkelligil#Iity than the sound press
type Wit earmuff. Furthermore, ite
former gives bettersouiid artic4ationecares t an the noise-canceling microphone at any measured ambient noise level:'
conditions,stiown in Rig.3.

.

111), TWO-WAY COMMUNICATION DEVICE W1THVIBRATION PICK -UP -TYPE EAR MICROPHONE
A two-way communicating device was newly, designed in order to talk and
As shoUm
listen simu4aneously or VOX without obstruction of the ear canal.
In Fig.5, re7eption is accomplished by introducingeound pressure from the
small earphone by use of the acoustic tube. Two types of. two -way- devices
are shown in Fig.6. The sound pressure from the earphone is easily elimi
na4 because sensibility of the VPE-Mic to sound pressure is low renged.

..si
.

*

i
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The two-way communicating device is, therefore, used for talking and
listening through one ear. This device is especially suitable for a beddfree'wireless;communication system.

.

-

.

,

.

.

VOICE CONTROLLED TRANSMITTING SYSTEM WITH BAND PASS FILTER
Two way communication thrdugh one ea can be obtained by a VPE-Mid
It is one of advantages of
combined with s,sound pre/sauce type earphone.
thig microphone that voices except for the speaker himielf are seldom picked
up because this microphone is fundamentally bone conduction type. However,
it ds'revealed that the VOX for thie,communication:device did not work well
in the following instances, ()Howling occured due to doss talk which was ,
,produced by too high level of the sound signal through an acoustic tube.,
q)The VOX did not work well when noise entered into the microphone especially
'finder ambient` noise of more. than 95dB(d). Q) The VOX did not work well Oen
wide band noise produced by-microphone or 'cord touching entered into the .microphone.
Fig.7 is a spectrum of vowels and tech noise of microphone.
It was found that the VOX worked more teadily when the driving signal,
obtained through BPF was used. As a frequency response of the BPF, ow cut ,
off with 1 Hz and high cut off with 500Hz.were reasonable.(Fig.8)
Fig.9 a
black diagram of VOX with BPF.
:
, followings are advantages. 0 Sound volume of the earphone was increased
because,Preduction of,cross talk.. Wthe VOX worked well even under 110dB
(c)-noise tanks.to excellent avoidance of ambient:Wise., 0 The VOXworked
well thanks to ;reduction of noise produced by micrdphOhe or cord touching.
IV)

'
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APPLICATION OF VIBRATION PICK-UP-TYPRZAR MICROPHONE
Possible'ltelds of.application for the vibration pick-up-type ear micro(b) used as a
-phone are alit it can be (a) used as a howlingleas microphone
s a microphone.
mask microphone" (c) used' as a hands-free microphone,
(d u
for'vPice commOnitation'under highlimblent noise condition./
,.
V)

,,

V -l)

4

SIMULTANEOUS TWO-WAY COMMUNICATION SYSTEM
We designed a wireless 'simultaneous send - and- receije system built in

.1,.

helmet to be used Mith free hand for shoit distance (wIth 100mW).
In Fig.10a,.the two-way system is demonstrated, by which simultaneou .
talking andlistening are obtained through oneiWE. In high ambient noise,
In Fig:10b, the two-way commuhicatiop
an earmuff,Can be additionally used.
System built in an earmuff for high ambient noise is shown.
A speaker is Wilt in one earmudiand a VPR-Mic in the;.other earmuff.

'

.

1.

%:'

.
TWO-WAY RADIO WITH VOX
Nohogy can deny voice controlled transmittingAsystem ahould.be usedyhen
'the.VPE-Mic is employed for conventival radio communication.

V-II)

It is a must that voice control 'lever woilcsitfrongly' by sound signal from
,
the earphone,- ambient noise and noise produced by microphone di cord touching.
We, hende,. designed the two -way radio.with BPF installed VOX thentioned abOve:

This two-wayradio is very usefull especially when both hands are occupied.
tie are now attempeing to make one-side-ear ctommunication device. For this
device,
VOX is installed.in a behind-ear-daie in order,to guide *oices of
another parson through an acoustic tube of the case.tFig.11)
,
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V-111) THREE TYPES OF BEHIND4eAR WIRELESS COMMUNICATION SYST4MS
,y-111-1)
BEHIND-EAR WIRELESS MICROPHONE WITH EAR MICROHONE(Fig.12a,b)
A.wireless microphone'was designed with transmitter,built in a behindear case.
Using this equipment, communication under ambient noise can'be
obtained without closing an ear canal.
A wireless communication can be practical as, voice frOmap ear. mic6phone,
is put ...1.
a CB-radio set in a.motor car.through 4 FM receiver.

'

.

V-I11:2)

ACOMBINATION OF A BEHIND-EAR TYPE WIRELESS TRANSMITTER RECEIVER
AND A FM RECEIVER(Fig.13).
It is difficultito put conventional FM twkway radio' in a case of behindear ty.pe tleari4 aid,case, because of its small 'room.
This fact let us to
put a newly designed induction receiver with a transmitter in that case:
The voice sound of co-worker is received by a FM radio in a.pocket, and
then; is finally received by an induction receiver through a loop-antenna.
It is ont,of benefit Abat.simataneous talking .and Listening thiough one
ear can be obtained withollt Ostruction of an ear canal with both hands free.
A local communication less than 30m can be well performed with this,
devices Moreover this device Is very useful for workers who need coMmunicationi for_each other especial y under high ambient noise or poor condition
,

.

,.

.

-

.

'

-

.

-

,

,

of weather.

,

A COMBINATION OF A BEHIND-OR TYPE WIRELESS TRANSMITTER- RECEIVER
AND A TWO-WAY RADIO.(Fig.14).
A new wireless communication system with a%repeater station was designed
with combination of a behind ear wireless communication equipmentand a, twoway radio.
Bone conaunted voice sounds are transmitted through a transmitter'
build in a caft of behiadreAr type tearing aid. tThe.voice signal is received
by a FM reCeiver7andtresignal is finally put Into a two-waykradio.
The
signal. is transmitted by a two-w4, radio and received by another two way.'
'radio.
The signal-is translitted to a receiver, in & case of behind-ear type
hearingaid,inorder to obtain sound pressure which'stimblatei the external
ear canal.
,
*
,With a VOX, a communication with hands free is swell performed. In this
system, a cord or' touching noise is remarkably educed, which is common-inn
.
VPE-Mic.
Therefore the-communication with .this system could bd comfortablerand easy.
V-111 -3)'
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ABSTRACT
number of major themes and issues must arise in any discussion of the
use of a geo-stationary communications platform for'use in the Pacific.
These include technical/dingo, economic, legal, regulatory, management, and
environmental. The author discusses these and others as regards, a late
1980's use of such a vehicle.
In all instances user considerations are
,

. deeMed primary.

OVERVIEW

*

New Ideas, applications, or approaChes to contemporary req resents are
les or
always questioned because they are a departure from past pri
practice. A notion such as a geo-stationary platform is n exception.
This brief report, outlines ways in which'it Might be. considered as analternative orcomplementary approach to current space-link" services in
the Pacific area(1), and is
e continuation of the author's involvement in
th project-that originated w th a pre-proposal study of user.nteds and
quirements, assistance with proposal developrOnt and review, and consulta7

....

,,,

ion' on project activities.

The report attempts to identify and suggest areas where a geo-stAtionary
platform may have very attractive and saleable feat'ures fo'r use throe bout
the Pacific, and others which might require further definition; as
as
to outline possible strategies and tactics that might be employed to further
the acceptance of a geo-stationary platform.

,\

A

1

2

,
A principal objective of this document was for it to serve as a4
',introduction and a catalyst for a face-to-face discussion with principal
users of such a capability. Consequently, certain items require greater
elaboration and detail and some observations are-"time;specific" and are
linked to the recently "sampled" events. Policies,andhpractices change and
the suggestions made here will obviously require reassessment in light of
any new developments.
,
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E "CHOIGE"'FEATURES
f.

What character istics of the geo-stationary platform are met attractive
and saleable? *number of features have been advanced including economy of
scale, centralized operations, connectivity; reduction'of congestion of'the'
geo-stationary arc, frequency reuse via multibeams, and the potential for
small and less expensive ground terminals.
In discussions during the past
The
few weeks certain briefs seem to be more readily' accepted than others.
majority of the discussions have centered on communications payloads and
consequent4 the unstated (an occasionally stated)opsumptions that.the
platform has to be better than current or planned communication satellites.
.

40

Built-Out Obsolesence/Amortization Over Many Years.
The current projected life of most communication satellites is seven
The design 1)tudy is committed t0.evolving a platform that will have
a life of at least sixteen years.

'years.

INTELSAT, for instance, estimates that each of the INTELSAT V satellites
will cost 72.5 million dollars to put in orbit, with a design life of seven
years(2). Both C and KM frequency bands will be available and frequency
reuse is planned. To replace the satellite at the end of seven years, will
require much more than $72 million dollars; estimating lalation, increased
labor costs, etc. A fact that the initial investor% ig a space platforth
,
need'not.confront.
.

.
,

Data must be developed to identify how long the platform cat operate
without any replacement of components. This information would be vital to
anyone promoting or ,examining the use of a platform, as contrasted to a contemporary satellite. The next increment of costing would relate to replacement cost for new components, including transport. 'Taking advantage of new,
more relible (lower cost) components, which would extend and increase the
life of the platform, should be factored into any eglation. to refurbish
and modernize the platform and amortize the initial capital investment over
additional years is indeed an attractive feature. One of the primary drivers'
in the definition of platform concepts is the potential economic savings of
a geo-synchronous platform program, as compared to a customized expandable
/satellite program.
.

.,

.

Beat the Demand Curve.
"'
Most curvilfor current satellite use demonstrate great capacity at
As the satellite traffic capacity
launch. and limited use in the early years.
begins to increase the years of the satellite's life decreases.

The platform, on the othek hand, can'be designed with initial capacity_
to handle a lower level of traffic, with back-up communications capacity.
The additional transformers can be brOught.on-line as the traffic demand

31-19 :
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increases, and consequently the platform is designed at the outset to handle
plannedAyowth.'

Meet Multi-User Refiirements.
The platform's ability to adapt to the needs of the moment will give it,
It will be possible to program or automatically direct
lig more or less energy to a given area depending on traffic and atmospheric
ahaorlition, and S, C, KU, aria Ka frequency band capacity can all be provided.
a unique 'advantage.

q't

Reduction of Earth Station Size and Cost.

The ability to increase satellite antennae size and.power on ;he spice
platform Uhould lead to # reduction in the power and antetnae%ize required
in the ground terminals. This in turn could lead to reduced operations and
maintenance. For an individual loser, a large part of the outlay to particiCa9se:-.
pate in communications systems is the'terminal cost and maintenance'.
quently, less expensive terminals which can handle voice, data, and video.
might enhance the attractiveness of utilizing the platform for a gr ter number of users, increase revenue, and'help amortize the initial investm txast
more rapidly.

1,

Opp

,

Amortizin

.

-

the Arc.

The continued 4emonstraiion of economic admaittages of using gee-synchronous operations and the projectimd ifcreases.in demands for lgng-range'
communications, ale expected to produce continued growth in both the numbers
and capabilities of geo-synchronous s
ems.

The geo-stationary platform continues 15 provide thedrotentii; for'
reducing crowdidg in the ppectruM-corbit area.
Its griater caOadlit§ for
have to observe
'carrying transponders at numerous frequency ranges will
the pacing requirements for 911 ba9ds but should diminish the requirement
It is antici-:
for gregter numbers of communitatidHs vehicles to be spaced.

paced teat a significant reduction inthe onorbit inventory of space ele-

s.

ments c10,b'e achievedwith, the platform d'pproath.

.

The currelARC in'Geneva could provide"additional rationale torspace

-;

,platforms, if in ed there is a -requirement imposed world-wide for the
'reservation of spec lic frequency bands within regions, for initividnal
Such an 'notion, 'or related reservation of orbit-arc options would
nations.
highlight the potential value of geo-stationary communication platfOrms.
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processing of a variety of'Conmunications) command, and telemetry signals.
Processing instead of relaying would be its role. Intra-connectivity within.
the platform, to handle a range of frequincY requirements, would enable-the,
elibination of current ground to satellite to group, g interconnections,
speed-up. transmission and minimizethe potential for interference.

.
.-,

.

...,

-

.

4

i

-

If anumberoof platforms were put into operation to provide coverage for
-_ the entire earth, the limitation of current satellites to provide transmission.
only between points with a single sallellite coverage area would be overcomer
Inter-platform links could praide tabirerage for different zones and speed up
transmission. Improved service quality and economy would be experienced.
,
.
t

I

...

.

.

.

A 1973 Rockwell report outlined how fOur platfordk could provide
=ct is directed. toward
coverage for the earth(3): A 'recent INTELSC
evolving i TWT that would provide the technic 1 capa lity for inter- satellite links.
This TWT activity has relevance for the p <tform endeavor

r

_

Retrieval of Experimental/Test Components.
Y

Once the servicer units are operationaland can'replace and retrieve
component4 from the platformrthis will enhfnce operational longevity and ,
servicing:of the platform, and also enable communications and other expgrimental units to be'retrieved.' Beretofori, once a communications component
failed or test equipment stopped functioning it was impossible to examine
theicomponents. The platform with its servicer approach now provides the
potential for the analysis of equipment functioning and failures to take
plate on earth.
14$
SECOND ORDER ARGUMENTS

.

There axe another group of saleable'features or conditions that are
related to the preceding but stand alone as suitable for advancement with
particular audiences or as intriguing prIssibilities to explore.
.

4

1

Multiplicity of Seiiice Approaches
.

44

-_The history,of donmunicatious_technology ham..denonstrated tai
users are_served in many different ways'by variations of related
In the'technology. The geo-stationary platform isno exception.
1980's' there may be integrated communications serviogg'via space
vehicles that combine multi-purpose geo-statiOnary platforms and
customized coimunicatiOna satellites.),

.

:

.
.

...

.''
.

Personal Communication

-

'

...

.

,

-.

Pirg6nal cOmmunicatiods'wrist radio-telephones linked by.geostationary platforms would serve,many personal needs. -The

v

t
,

.
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potentialllow-cost and the opportunity for many users in such a system
is' intriguing and a compelling reason,for some to advance the entire
platfo'rm concept. Although'the'design team recognIzes the manY'-protlems with this apprdach it should,not be discounted as a possible
mission, even if primarily for international, as contrasted to
comestic man.
The,growth of the transistor radio, the hand-held .calculator will
serve as precedents for wide - scale, individual use-of personal wrist
'radio:telephones..

Ideal for DeVeloping Nations
In instances where a country, such as China, has no sizeable
capital investment in terrestrial telecommunications and'wouid lilt" to
quickly establish video, voice, and data communications, a.geo-stationary
platform might be very attractive. Low cost earth terminals could'be
combined with a platform-prdviding multiple frequencies for 'a full
.40
service capability.
4

Selection of Missions
Transportation Payoffs

at Have High Telecommunications/

The social and politic&lclimitd in which the gatform must be
"sold" still be ode of energy conservation, high reigy costs, and -conversion to alternate energy sources.
Selections which can,readily be
recognized as saving paper, reddting.energy consumfition, while simultaneously reducing pollution created by short and long-distance hauling
of mail, will make platforivse very attractive. The sizeable growth
of teleconferencing provided by the'18/30 GHz studies is very encouraging
for geo-stationary platform considerations. The sizeable Wide-Wand
requirements are ideal for the multi-transponder platform and allows any
brief for the platform to underscore the savings i.n energy (fuel savings
4n air and _round trnsportation), saving of people's time and reducing
'pollution.

SUMMARY
.

e

A number of issues need to be addressed and these include:
Techhical/Design
- Attention has to be-given to all the tedtellaig issues ranging from an
utianned vehicle to massive vehicle, whi
would combine such applicationsas tnergy generation and permanent stations for scientific and
possibly manufacturing,qperatidns.(4)

o
.
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1

,

- Barth terminals in any proposed space platform network will require
improvement on transmission, lower noise receivers and imprbved
efficiency, Particularly at K-Band.
- Large aperature multiple-beam antennas, operating at UHF and. at X and
'K- -band frequencies need to be developed.
t
- 'Phasing in and, integration of the platform with plans and technical
'.advances through 1990 incommunication satellites is mandatory.

Antehnae size and pointing, flexibility and capacity of beams,
connectivity, size of footprints, and integration of current and
planned earth stations are critical issues andwill require creative
solutioni:(5)
platform must provide acceptable transmission performance, optiMUm
utili4atiod in the network, reliability' equal to terrestrial systems,
and high capacity near end of life.
- ,No carrier will accept.planned-outage; and cross - switching may pose
problems among carriers:
P. ,
.

1

Economic
1

- Cost-benefit models must inclodethe pobsibility of 'international cost sharing and .INTELSAT might own and operate the. platform indleasi other
components.

Video growth market, as Well as electronic mail, secure voice service,
increase demand for other broad-band areas indicates that the,markdt
will grow and the market should be ready for a platform by 1990.

.

- Economic scenari s ;oust incorporate amortization of,present investments
and- ground equi vent -in order to i'se attractive to present operatgrs.(5)
.

- Cost of service when contrasted to total capability will be an important_
relationship in selling the concept Co investors, users, and the F.C.C.
The Noatfofb, eveninit e 19,90's, will be-in direct competition with
's.crestrial and aquatic Evans of coumunications..
.

4).

Legal/Political/Regulatory
P

%

.kk

i

.- A nuebei ,of FCC Dockets are relevint to any'spAce platform design
including those on commonitition changes, prIctines,

mates and regulations of COMSAT, meal* and shared use rulings.
need'tolie investigated, in-depth, during the design activity..
O

o

?0'-r

.41
.

31-23
Qy

V

943

These

'

4

t
4
I

e.

- Regulatory climate currently encourages a competitive markei Tklace
whenever poskible. Any policies and rules that tend to restrict
competition and delay technological change may be'eliminated.,, A
mixed operational mode (monopoly aid competitiVe) may make sense.
k

#

n

Management/Governance

'

- Issues of how platform should be developed and implemented iet on a
national, regional'or ntetnational basistmust all be considered as
well as, what interest
. industry, other nations, and regional
bodies 'Cave in such platforms.
A multi-national project at the outset
might provide sizeable savings but.c?mpound the institutional problems.(6)
.

- The management structure of the undersea cable is not theiest model
for the seace.platform.
Too cumbersome and complex.

General

A

How the platform will, fit, enhance, and improve upon current co unicaefined. Maritime interests need ,to beconsidereck.
tions costs must b

- Current NASA budget cuts and the rAuireient . to fund a platform from
phase-out of shuttle spending will have considerable bearlike on the
construction and operationoof a platform.

-

.-

- A clear defiittion of how the platform will aid the parking and
frequency arc problem is a recurring theme.
;
Ala
.

7111F.

4

4.

,
'

t

Potential users must identify and be prepared to support the servic es
providdd yia the platform.(7) t
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OPPORTUNITIES IN THE 19801S - THROUGH TELECOMMUNICATIONS'

John A. Spence
W. D. Scott 6 Company Pty. Ltd.t
North Sydney, N.S.W., Australia
o.

4

Abstract
:
'

.

/

-

eans
The application Of n
_Communications technology willotwepres
.of very significantly benefitting Pacific Regions'in thel980
.This
paper-explores'a range of the opportunities'which coUld be available.
It considers the moves to "informatiompsocieties" and, outtines an
important opportunity which telecommunications/computers/inforOation
d
handling could provide for
sisting the development of regiOns. 'The
paper then reviews some of
e special consideration needed to4ensure
that the results achieved g beyond planning td.the realisation of
significant practical benef ts.
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INTRODUCTION -lab THE IDENTIFICATION OF REAL OPORTUNITIES.
i

1.

-we liVe in a vior1 w1 ;l4he impossible has cOme.to'se46 the expected.
SO great has been our progress in so many technologicaldirectionsthat
welave been left feeling that yesterday's science fiction is today's normal
practice (or tomorrow's at the very latest).
It has almost become hard to
think abOut what might ha
n.in the!s u ure because it all seems to be

.

"dt

,-

.

-

.

'

hainiening now. V

"

.

'

1

This impTesiion is'peihaps strongest in thi c6mmuniciptiOns world. ,Tbere,
through technical reading; the media and other professional exchanges we
haye become almost like the child in'the toyshop. Weoeeluto,be surrounded .
by so many appealing, wonderful
ings in thekommunications environment th't
it is hard to Choose between th
We.run the risk of,beco#Ing atta
attached to
something we cannot fully'aiply enjoy or perhaps even afford.

1

'

4'.

0

....trythilictOntext Aseems.liaportant to-consider:.

...

,

Whit is happening incommunications now and'in th1 near future'
I
that seems partidularly relevant?

(a)

.

.

..

r
What 4.i

..(b)

0

and acceptability of such idevelopmentst
(c)

.

.

.

.

Lppening iri'our society that could Afect'illik.usefdlness
.:

Whit,spetial opportunitiep exist that Would be pursued?
..,

At

.

1

(d)

Howcan_it.all be made to happen?)
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There is a danger in all of po is of generalisations ec
bause each person
has*his pr her own speciaiiifiterests and needs.
In addition we are in
a period when almost anythingis possible technologically;
so it is.
not easy to be definite about what will and bill not be successful.
.

.

.

.

t

.

NeveTtheless, recent experience indicates that there are steps' which
can,Oe Aaken to gain early from these dramatic developments.

TECHNOLOGICAL OPPORTUNITIES FOR TODAY

2.

One o the most significant developmentS for the Pacific is the satellite.
By me ns of thisfemarkable invention (which has now opera* so long and
so sta

y that lie take it for granted) we are able to have instant access
1 images and data from enormously widespread parts of the world.
Through INTELSAT and the surveillance satellites like LANDSAT we are
able' either to communicate between nationals or gather vital information
on weather and,other world conditions:

tovis

*
.

d

In addition, countries like Canada and Indonesia have established their
own satellites - and Australia has just deCided that this is a step they
should take also. So opportunities are emerginvfor countries tocontemplate developments for themselves and perhaps their neighbours ofla
dramatically new k
When considered in conjunction' with efficient. modern communication links, .0
combined with the-increased advent of very cost effective mini-computers
and micro-oprocessors the possibilities of satellite
seem limitless.
How-far one can go obviously_dapend% on the investment made. .Howeverkthe
scope was indicated in-a recent reference to a propoied'geostationart
platform comprising a multi-purpose Satellite in geosynchronoUs orbit
iihich could provide to the Continent of United' States:'
-

o

.

Broadcast education over five simultdlleous video channels for
P16 hodrs a'day.
.

4, '

,
_

"(

.

4.
I

I

4

Personal voice communications to 454)od simultaneous users'
.equipped with hand-held, communicatora.
,
% oir
.

.

.

..

4

.. .

National information services, giving instantaccessAo Government,
University and,commercial.data Yanks, r

.

-

.

.

'''S

t

.

-

.

%,
.

.

6

.

.
.o.

*.

to,

Vele-ciinferencint b
;

'

.

,;'
J.

up to 150 simultaneous two-wave,video-channels.

4t"

*Electronic mail t knsmissiOn at the rate of 40 million gages per
day, with,overnight.deli*ery from0800.sorting centres.
7

,

'

.

'llk

.

But That miest.be on much too grand': scale for most of us to iontemPlate.
even in a more modest way. one can foresee the possible opportunities which
can flow for public-service.requirements arid private needs. These All.
o
*
include particularly policy and disaster relief communications, ,and medical
services - especially fn' difficult terrain or remote areas such as we ha e,
/

0
*

G- 4
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A

.

.

in Australia, and abound iii. the Pacific area.
.
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Anothert significant advance that has been made is in the area of ionpressing an6treating information in small and low -cost facilities.
'As has been pointed out the impactof video discs and video tape cassette
recordings has yeeto be felt. But they could well revolutionize the
whole area of libraiies and information(storage by.making it possible
4
tcrorganise and_ access. material which mi ght originally have been divelopelt,
in a variety of clifferent form 4s.
.
,

.

..
,

P ople will be ableto catch information and digest it in th$r own hoMe,
vi'sually'and aurally, greatly infldencing their approaches'to entertainment,
e.ucation and communications at large. The ability to have animination,
colour and other 'stimuli to reinforce the message is likely tO have profound
effects on the success.of the "people-development" systems.
.

Aswell as these advanCes, low-co tompa t computer facilities are already
replacing much of the more cony
lanai ap oach to accessing information
A
making it'easier for papple.to.1 c to itdhs, eview material at a distance
and/or selectively,' and even make changes to t t information if it seems
appropriate. When coupled with effective new t
smissiofi systems this
.

alb

development is likely to revolutionise the treat, ent of a seectrum of work
and domeszic activities.
A

There is an increased
ve towards the transmission of data in digital
form instead of analogue form. Thi's will enable information to be trans.ferred much more readi0 betweei.'terminals, computers, facsimile machines,
04c. Moreover., new 'materials like optical fibres represent oppOrtunities
'for.lower cost information handling that today's planner just by to take
into account.
.

41

t

There 4,then a whole- an e of technological developments which are already
available in some form-an which our st ieS have indicated will be in
or soon thereafter. Our survey of
lidespreaduse within Ale next 10. yea
internhtiolial developmenti in t
i Oindicated that a comprehensiye list
of these would certainly inclpd
prominent areas not already mentioned
gas.intelligent terminals, data
ng systems.and netWorks audio input
to regoghise and understand the
and output systems £with computer
spoken
d), computer,augMehted me :e systems, wide-scale electronic
monitoring, m "le services, and sp
developments in picture transmission
.
like facsimile

7

of these ape at such a stage of,acceptanctthatAhay will definitely
form a part of the coMmuncations system of dountries throughput the Pacific.

All

SOCIAi INFLUENCE ON PACIFIC COMMUNICATIONS

*
"'

I

.

-

.

.HListory.has shown thatthe strong controlling factors on introduction of
e hand and the preparedness
reChnology,are the size o£ the investments on the
of society to accept1them. And experience-further s ows that social aoceptance of some new approach or behaviour is very slow. All of which means that
it is'important to .gain.ail understanding of the sbcie 1 attitudes as part
Of the planning process.
.

/
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It is not that long ago that peoplewere promoting the Consept of the
"office in the home ",, With.the aid qf computers and communications
technology it,was proposed that people cold hive work centres established
at homeiwhereby_they could savethe time, stress, cost and energy implications.
of travelling to work:. Instead front thieir home console they could call up
the data banks, etc. as weU, astheir colleagues and complete their normal
day's activities. -

ID!

-

°
It was fo d, howe
t hat
pe6ple-/do ttot operate that way. They need to
1
be with oth
outside
he family. Studies confirmed that the more
appropriate direction woul
the establishment o work centres, closer
to home than the office to w
h people might mo
,t.2; again it was
found that this would need to be regarded as m
a long term solution
since
are simply not conditioned to ope ting.in that mode.

people

4
.

.

.

r

...

It has become increasingly apparent in communications planning that one
must take greater account of those who will use the system instead of
relying onthe ideas bf the planner or operator.
In this connection
we hive found in Australia,recqgnition of the need to identify the
communications behaviour and attitudes qf ethnid groups. Work wehave
1
N.._recently completed has identified some very interesting needs 'and actions
a
eof people who come from different cultural and. language b kgtounds.

---,
(

A
.

0

It seems likely that studies of this nature will form f damental conponents
of conlnunications planning within and.between countries in thePacific.
It also seems probable that s e of the findings (e.g. in relation to those
who are most disadvantaged, the r aptitudes to.governmental.agencies and
administration, thefrulage of me is and literature, etc:) will find close
.
pardllels in other regions.
4
.

,

.

In summary then the acceptance of new technologies will depend upon an °
'understanding ofOthe requements of' the cultures involved-and the
communications networks whichArealready in existence, I believe we will
increasinglyltmphasisecommunications improvement rather than communications
development. And if we can get a clear understanding of current practice
andipeds we can be well on the way towards that improvement.

.

.d

4.

1HE SPECIAL OPPORTUNITY PROVIDED BY INTEGRATED TECHNOLOGY

In many d'Untries apd organisations a major impediment to development is
-the lack of trained people to meet the particular needs. This is a difficult
situation to overcome quickly since the training of new kills can take a
generation or more, even with modified curricula utich,focus traininton

/

the develqient of specialists rather than generalists in the interim
I.
' The possibility now exists, however, for
his, situation
3o be radically changed through the combine capabilities of modern
ftelecommuilications and new deverOpmenes in nfqrnnation handling pis computer
.modelling. The approach is to provide to peoplg with limited training
the ability to tnterrogate4ta banks, decisions mbdmis and/or skilled
persons using intelligent erminals and theapproftiate-telecommuniCations
linksincluding satellite, access for remote areas). .As with the'MEDICHECK
.ype of system, where one can carry on a."conversation" with a programmed
terminal, it is possible'6r a person to reach much)clearer decisioni about

r.

t
'

$
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atomplex situation thanwould.be possible without their extensiveurther
training. In the case of MEDICHECK of course it ifs to do with one's. own
health. But'this concept could be.translated.into advice oniow to
of which daV:ice can
operate or madntain complex,equipmerit (the absen
preclude
such value aids), how taAetide o make /buy /store aspects,
how to optimise the running or schedi
vilng of ma ower and equipmentand so
on.

I

.

,

4

The technology exists to do this now. The analytical approaches also:
exist to meet many of the needs, Most importantlyithe concept is One
which could enable regions tell-eat!), accelerate their social and
leaP-frogging their training problems wit 'the
general
leverage of technblogy.

,

STEPS TO EFFECTIVE IMPLEMENTATION

-- S.
.

t

.

i

In general, we are being involved in a world with .new technologies avail
for application, a movs#towards the new information ordei, and lthsc
for new and far-reachill communications services. So how do we chi
what, with a minimum of difficulty?
,

.

4

.

.

The key ingredient in thi -process can tie to establish the most qf qIctive
organisation. Th can require the* separation of the owners/operat rs/users zather th
trying to iiclude all within the oqe'group. M6
Impartant'ly it can involVe the establishment-pf.an organisation structure' hAch
permits communication and_participation with those involved at all levels.
.

?

-

.
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.
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Next, the.kty step is bhviously to establish just what are the needs and
attitudes of those involved in the 'refosess under review. .It isConstaptlY
.
surprising how different a situation can seem of one talks with thoie
directly involved. Not only can this lea to much greater acceptanceand ,
use of the communications or related area, but it an often result in %
simpler system satisfying everyone's requirements

.

In parallel with these activities an important step is clearly to keep n
*touch with technology and to relate it to the 'future of the i.egion undt.r.
4retriew.
In recent times "futurology" has been ilell.publicised and sometimes .
quite justly criticised. Nevertheless, there are approaches for lookirig
at .scenarios of the future and current etatesof technological development
to enable a much more certain4determinatien to be Made as to technologies
the area or
and activities likely to be. of real value And relOvance to
section of people. It woul&now seem a pre- requis4te fo `thisto be

incorporated in any telecommunications plannintak.the t

levels.

.

4,.,:
1

a.

-
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i
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If parallel with developments of a techuologicil nature t seems important
to keep in touch with those areas of management where the application al
.
data ases and gomppter modelling could be used in conjunction with 'he
telecommunications systems. to pfovide integrated means of meeting community.
.
requirements.
A
I
. ,
,

e

.

.

1
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In combination these' ingredients of good organisation, 'sound information'
relevant participation at-all levels and careful and analytical thinking
can enable the Padific to oapiralise on telecommunications developmentt.4of
potentially very great significance. MarecAhr by applying some of ,the.-.
,
.

$

.

..

ir

-.. -

-6.,

(

`e,

3E-30
40

C
1300 0

,

1'

-1'

411

/

concepts discuised it seems likely- titatscpunt#es. within the Pacifict\-zone could substantially advance
positions - u'sing
and technology as leverage insteacof the harder to.obtain land' sometimes

socially les#desirable) large-scale capital investments..
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NTIA'S an IN INTERNATIONATTELECOMMUNICATIONS'
i
Veronica M. Ahern
,National Telecommunications and Information Administration
Washington, D.C.
.

.
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NTIA's immediate goals in international telecommunications
policy are threefold. The first is to develop, propose; and
apply consistent U.S. telecommunicatiions policies and
positions that promote fair goapetPtion and greater reliance
on marketplace forces.
The second is to examine the merits
Of and make recommendations for change in the existing U.S.
international telecokaunications induitry in order to increase.
the avnilabilitytof*both basic and enhanced services.
The
third is to assess the opportunities' for introduction of new
technologies and services into international telecoimunicatiops.

Y Office. of InterTo accomplish these g els, the
national Affairs has established six. major project areas:
1.

Facilities Planting Process

2.

Response to it-Taxi

Fec Proceedings
4.
5.
eP

6.

Oversight /Instructions

-New Technologies/Services'oN\
Representation and Lieison.

Many of these are of a self - explanatory nature.
Roveter,,I.
would.like to take a f
minutes to highlight some of the
crucial aspects of key fforts.
,

The Facilities Planning Process isa major international
As ydu may be aware, the institutional and regulatdiy
problems which have emerged in the area oflaternational
facilities planning during scent years have at times reached
the crisis 'level.
Difficulties in rtanhing,agreement_ between
the U.S. and.foreign carriers and the FCC concsrning the
implementation of needed facilities gave threatened to
imperil the quality of service in the Nb%th Atlantic. It was
as e result of thesh difficulties that the North Atlantic'
Coniultative Process on Facilities Planning emerged: This
international forum has served to vo4ide an opportunity for
the U.S. Government, service carriers, and other North
- Atlantic countriet,(Europe and Canada) to exchange different

prOject.

,

.
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viewson expected facilities requirements and, to some
extent, defuse some of the difficulties which have developed.
NIXA," through the Facilities Planning project, has
played a major role in the Consultative Process. It has
been a key participant in tile technical-working groups whi6h
support the Consultative Process, and has represented the
United States'during the 'formal meetings., In this reg'rd,
..NT1A provides the onlyllndependent traffic forecasting
licapability available
the U.S. Government. Aslexpected,
demand is a driving fOrce behind facilities *arming; there-.
'fore, it is essential that the U.S ,Government take an
active role in estimating.4uture trends.
NTIA has also participated,, and will continue to have A
role in working groups consideling service relisbilityand
quality of service requliweients and, most importantly; the

development of a standardizecost methodology 'to- compare
alternative cable and.satellite facility configurations. We
feel that it'is unlikely that either COMSAT or AT&T woulU
unilaterally develop a methodology which theiother would
accept, but we also.fefl that the
Government cannot
develop a methodology land impose it upon industry. On the
-other hand, we believe that a joint effort to develop such'a
methodology, including industry and government, could be
I do not Suggest chit development of a standardsuccessful
ized cost methodology will be an easy task; however, I would'
.like to point out that this problem and others like it
(e.g., Achieving coordinated cable/satellite planning) will
continue to plague international facilities planning and the
fPreIgn relations flowing from ituntil workable solutions
are developed.
Thus, the Consultitive Process t date hav been a major
NTIA international ictivityleand is la bly.ta continue to.,
While the Consultative Froceis in the
-gmm in the future
-Nprth Atlantis has not provided a total solution to problems
in 'facilities planning,. it-clearly tas.proven a step in the
. -right direction.
Ih, fact, we,are sufficiently encouraged by
'the.experience'Of the North Atlanic Consultative Process 'to
seek' advice on Wiether it could also be heLpful in th

.

PaCific'region...in the Pacifid:has thus

A far sot, been charac erized by -the same tension as in the
Atlantic. As tfaffic,demind increases, however, and facilities
choices expand And become more sophisticated,the pot.ential
for disagreemiat and'canflict is angmeAted. We 411;pe that a
joint effort may be ableto. erail 'any problems before they.
yishroOm.
,
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Our efforts in the area of New Tichnolegies'and SefOiceswould be important. in our rapidly chanOng'soctety, even,df
th6 requirements of the Consultative Process were not press c.
However, it must be realized that theresults of this projeck
serve both the immediate needs of the Consultative Process
the long term need of develoringfunctional policy which
an
willIbe relevant to future international telecommunications
requirements and expectations. For example, NTIA has d6ne a
considerable amount of wolk in the area of'satellite technology
and the functions and relationships of those inetitutionk.
directlyrelated to the'develepaent and implementation of
satellite technology.
In the past, we explored the implications of regional/domestic satellite competition with
INTELSAT.
Currently, fe have a inajor, study ofosateLlite
service-2nd institutional structures underway.
This study
will examine possible shifts in the COMSAT /INTELSAT toles
with regard to increasing cempetitio 41....,s
between cable and.
satellite.
NTI .also plans a 'study o
O MSAT'a structure
and its implications with regard to pore tial COMSAT roles
in a variety of existing and new astellite services and.
related activities. q n the case of *submarine sable technology,
NTIA kecently contracted to up*at its World, Submarine Cable
COmpendium.and to provide within t'a full review of fiber'
optic cable potential. This com radium, by.the way, is
recognized as the bhsic world r ference on the subject and
is used by telecommunications experts all over the globe.'
When the compendium is finished, wefill, of course, make it
,generally available.
.

...

.

.
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.
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In the case ornew services,0NTIA has be n involved in.,
a number of efforts tO"facilitate nd/or gxpand the intro-4
duction of 'beneficial Innovation in international markets.44,
This, as youl know, is a particularly ditf.icult undertaking
internationally-because of this many economicnnd technical
obstacles.
On the othek hand, we see forcee' at work which
will overeeme these obstacles by recognizing that introduc.tio, f'new services and new competitors will ifie.i.d./N
expand
business opportunities.
Oneoof, our e'ffarts in this
area,
icheis only in the embryonic stage, iire i*eptification of the'existig size of the inters4lional data service
market, its Components and it pppects
At the presenCI
time, there is little hard
t.a upon which "co reasonably
7', predict the future, And this void haeocontributed toimisundetstandings-about ,beneficiat:yvation. We will P however"
cont4nue our dialogue wit
e FCC, Congress, andour.foreign.
-'earehlrs i order to :improve tilo environment fQr acceptance
,
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ces -and nompetitotA( We firmly 'believe _that
creation of thisienvironient if the, key po a robust tere
communications iervice for the international users .: %.
of 'new s'er
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NTIA's efforts in oversight activities related to
INTELSAT are growing. .COMSAT, which is the designated.U.t.
entity in INTELSAT, has grown from infant industry status to
that of a dominant organization:* NTIA's role is essentially
to elcercise, along.with the Department of State, supervision
over COMSAT in its..dealings with foreign entities sand.governments in order to insure that COMSAT does not act in a
manner inconsistent with U.S. foreign policy or the national
We accomplish this role through a series of
interest.
consultations prior to INTELSAT Board of Governor meetings.-,
Generallyy before tItSse meetings, we are provided with d
series of contributions offered by the various signatories.
At a pre - briefing, the Government parties and COMSAT discuss
the position that ttA latter intends to rake with regard to
these contributions and other items on the Board:of Governors
dgerlda.
If we all agree with COMSAT's approach, no further
action is usually taken.
If there is disagreement', however,
we instruct COMSAT as to the position it will take.j-Thb U.S.
Government representatives discuss the appropriate language
of the instruction and send a letter to,cqmsAt before the
Board ofGovernors meeting.
.

,

.

,

A

The oversight of the future will be substantially expanded
from the above.
First of all, a similar process will have
to be created for INMARSAT, which was first constituted in
November of 1978. Beyond this, however, we will have to
consider the implications of COMSAT's expansion into many
other activities, some possibly unregulated but most
.interrelated to a significant extent.
I might mention that
'the existing and potential activities -of COMSAT include
those of supplier of monopoly services via INTELSAT/INMARSAT,
technical advisory and research services for a worldwide
clientele of government and non-government cus,iomers, manu-'
facturer and supplier.of satellite' earth station hardware,
domestic direct broadcasting satellite servites, land resource
satellite services, ABS*(COMSAT/IBM/AETNAvartnership)
business services, and others. The NTIA contractual efforts
referred to previously will provide some'of the needed,

answers for'NTIA's performance of its oversight activir.
Other NTIA efforts in this area include a study of pote tial'
alternatives to the Authori;ed User Decision.
This is under
development in anticipation of a formal revisiting of this
,decision by the FCC in the ndar future.
4,.

NITAls Office ofd InternatOnal Affairs has devoted a
major effort in the pant to advising Congress'ion the inter.?
natiqnal aspects of its.rewrcite activities, and we are
Continuing to ex lore options for legislation. We have
xetommendedthat
ctiOn(222 be repealed.pand that tht
°
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Congress make more explicit the President's authority to
instruct COMSAT in its INTELSAT activities. We believe that
these two actions are the absolute bare minimum that Congress
must take in the international telecommunications field. In
the long runs however, we will continue to exhoft Congress,
as well as the Commission', to push forward on a comprehensive
lineis in developing legislation and policies that promote
e entry of new carriers, the institution of diverse services,'
and ehe creation of a freer marketplac., We firmly believe
that these goals are in the best interest of the using
public..

Thank you and, of course,'I would be pleased to answer
any questions.

I
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EDUCATIQNAL BROADCASTING:

TWO LESSONS FROM THE
OPEN UNIVERSITY EXPERIENCE

uncan.H. Brown
Institute of Educational Technology,
1(

Open University, United Kingdom

Abstract

"
The Open University,of'the United Kindgdom has developed a distance
'Aarning system which allows adults to study undergraduate level courses
at home., Television and radio programmes form an important part of these
courses..
This successful use of educational broadcasting contrasts sharply
with many other projeCts where the results ha$e frequently not matched the
expectations. 'After a description of the. University's teaching system
and.tfie role of broadcasting - this paper uses examples taken from the
Open ,Upiversitrs experience to suggest two reasons why educational
:,broadcasting has,not always been as successful.
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vide an opportunity of higher
The QpenUniver ity was set up to
education for adults who were unable to o to university wiien'they left
school. Although s dents must normally
e at feast 21%yqrs.old, and
resident in the Uni ed Kingdom, the University demands no other entry qualifications.' In 1979; its tenth anniversary year, the University has over
75,0001tudentsind.has already awarded over1(1,000 degreis.
.

THE OPEN,UNIVEKSITY!STEACHING SYSTEM

I

Students, who are mostly in full-time employment, study at home and select
courses from the list of. over 100 currently offered by the six faculties Arts, Mathematics, Science, Sooial Sciences, Technology, and Educational
Studies.
For an 'ordi'nary BA degree students must obtain 6 credits but,for a
BA (Honours) they need 8 credits. A credit is awarded for the successful
completion of a full credit course lasting 32 weeks from January to November.
During this time:- a +though there are obviously wile variations-- students can expect to have to devote 12 - 15 hours each week to Open University etudy.
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Students study using a combination of sp ciarly written correspondence*
texts, set books, and specially produced radio and television programmes.
Throughout the course optional face to face tuition is available at one of
the 260 local study centres spread around the country, but a student's main
source of 'personal' tuition is by oorrespondenc
..,,
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To overcome the problem of teaching science and technology withsApIterits
,..working at home many of the courses in these d' ciplines 'also send;tuderits
a home experiment kit. ThAse kits can contain suite sophisticated' equipment.
but there ,are obviously limits to what can be s nt to students. "This is ckhe
of the.reasons whyisome courses have a compuIsor
resideritial summer sdhodl:
lasting one week.
Summer schools are held on.th campuses of conventional
..:
universities when the students of t1ose host ins itutions have left for their
Each of thSfiVe introductory oUrses and some Nighe'r:
summer vacations.
level courses (particularly thosein science and echnolfty) include a
summer school. All Open University students will Kereforeexperience:st
.
`leait dne week of Eull-time.study.
.4
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At the end of each course every student must t ke a three hour written
examination at a specially designated examination c ntre. As with .other
British universities these'examinations are scrutini ed by independent
"-,,
external examiners to ensure that academic standards -re maintained. Finally
the student's grades for assignments submitted throug out the year are
combined with the exam result to determine whether th student will be given..
p,,
a credit.
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The Ope'ti University's headquarters are at W lton H- 1, 50 miles north'
Her new co rses are designed
..'
by course teams wh 'ich include central academic s faff, BBC iSroducets,
e regions and
educational technologists, full -.Lime academic staff from
back-up team of graphic artists, editors, photographers, 1 brarians, etc. .

of London in the .ew city'ofMilton Keynes.
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.The fullstime regional academic staff mentioned as-forming part of the
.course teams are also the core of a regional network which covers th% whole
of the United Kingdom. Thirteen regional offices are responsible for the 260
study centres -where students come.info contact with.the part-time tutoring
and counselling staff. The University employs over 5,500 part-time staff
'who are dras,p mainly from other higher education institutions throughout the
'country.

$

Another centre at present away from the headquarters at Walton Hall is
the BBC-Open University Production, Department at Alexandra Palace in North
London. Although a.new production centre is currently under construction
at Waltbn Hall the OpenTniversity's televisiod and radio programmes have
been'produced - perhaps rather appropriately - at Alexandra Palace, the
building from which the world's first public television programmes were
transmitted in the 1930's.
BROADCASTING AT THE OPEN UNIVERSITY
A formal agreement between the Open University and the. British Broadcasting Corporation (BBC) provides for the production o'f up eb.300 new
television, and 300 new radio programmes each year.
This agreement also
includes transmission time for the growing number of Open University
programmes.
In 1979 the BBC transmitted just over 35 hours of telel?ision
on its two national networks and approxiattely 26 hours of radio on two of
the BBC's national FM radio networks.

The Open University's commitment to broadcasting is therefore
considerable. Of the total Open University budget in 1979 - approximately
64 million dollars
almost 121 million dollars were paid to the BBC for
producing and transmitting the television and ladio programmes.
This level of.production means that just over 300 BBC personnel work it
the Open Univ#sity Productions Department of whom 60 are specially trained
producers. As these producers are involved in all stages of the course
production proCess there is clearly a need for them to combine both acadeMic
'and media expertise. Many were therekore xecruited from the academic world
and given training in production techniques by the BBC.

As well as the colour televisi on stu4o,nd a radio studio at Alexandra
Palace the Department also hers its own dolour outside brOadcait unit which
includes videotape facilities. By adding many Of.the support Services, such
as film cutting rboms, a video ro*trum area, graphic design facilities, etc.
. 0e -department has become a self - contained' production centre
though ;t
still has the advantage of being able to call on central BBC departments for
film crews, source material, and.technical expertise.
"Despite this major commitment it mustbe remembered that broadcas ting
only plays a part
though sometimes a very important one - in a complex.
multi-medii distande learning system. Even on the introductory courses,
which are given the maximum allocation of radio and .television programmes,
students receive only one 25 minute television programme an
ne 20 minute
k
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radio programMe per week.
On more adynced courses students may only
receive one radio and one television programme a,month. But-despite the

cyparatively..small proporteon of a studenOs time devoted tebroadcasting
it is an important and successful eledin't of the Open UniveFsity's teaching
system.
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THE HARDWARE IS NOT ENOUGH,
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In contrast to the-Open University's experience pf using broadcasting as
part of an educationar system a review of the.available literature soon shows
that when broadcasting has been used elsewhere the results have°frequently
not matched the expectations. ,rn the phird world, broadcasting was often
held up ,as a panaeeaor their develppment problems.
In Europe and North
America disappointment followed many of the attempts to use broadcasting
either as part of Compensatory edgcation Programmes in the schools, or as a
way.of handling the explosion in student numbers IX higher education.
Since the technical standard of the hardware available to many of these
lest successful'projects was coMparablA with that used by BBC-Open University
Productions;
and since many of these',projet'es also used experienced
professional broadcasters as programme producers it might be useful to
analyse the context'in which Open University broadkasting has proved successful.
Perhaps in itTETTWa some clue can be found to explain Why similar hardware
can
less successful in one setting than another.
%

.

To 'analyse the ways in which broadcasting is used at the Open University
the work 4, Katz and Wedell seems helpful (1).
They have suggested that
before the use of educational broadcasting in the third world can be
-analysed it, is first necessary to make a distinction between two'types of
educational broadcasting. Although the, Open University uses broadcasting
in a more developed country than those which Katz and Wedell studied the
distinction still seems relevant.

Ritz and.Wedell called_these-two types "Intensive' and "Extensive" and
suggest that they should be seen as the two extremes of a continuum. The
extensive form of educational broadcasting includes "... all mms of
programking that.are intended in one way or another to encourage greater
utiderstanding1among aitiOns of the general audience "(.2). These programmes
aim at informal education, usually of adults at home, and have 'no multi-Media
support, demanding little or no preparation by the viewer. In contrast the
intensive use of educatiohal broadcasting is aimed at the formal part of the
-ic-GiTELTE system.
Specialised 4prbgrammes are produced for particular target
groups of,Students and multi-media support is usually provided.

ti

If these two types are 'viewed as the, extremes of a continuum along which
all educational broadcasting projects Could be placed it is obvious that the
Open niversity would come very close to the intensive end of t
continuum,
Programmes are very specialised and carefully designed as part f a multimediaeerning package which can result in Oprmal qualificatio for the
'students.
.
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-The First Lesson
.
.

.

..

.

,..

i

.

1..
S

.

.

,,From this rcoonition of8thi type of educatiopal broadcasting used by, the Open University an important lesson can be dram.. Katz and Wadelisatgue
that these intensive uses are less likely to ducceed a ' they can only function
with a "t.. highly developed co- ordinating structure working with considerable
resources"(3). ,They quote Richmond Postgate who gives a,clear exampli of the
difficulties in runningtad intensive educational broadcasting system in a

.
,

.i,

developing country.' .

.

.

"Failures afire very commonat'interfaces. Most new schemes have
many interfeces. For instande,i successful school broadcasting
radio servile involves a producer, eacher, inspector, headmaster,
a maintenance system, a local supplier of batteries, a reasonable
engineering system to produce a signal, a producer of acceptable
support'material, a distribution, system, an effective feedback
system, a personnel training system,'and an organisation that

sustainsharmoniscs and finances all these items."(4)

At the beginning of this papewithin the constraints of time, some
idea was given of the complexity of the Open University system which surrounds
this successful use of broadcasting. Had space allowed, a more' complete
description of the. University would have emphasised even more clearly the
tremendous number of interrelated support.systamsa And yet even this
complex structure an only function because within the United Kingdom there
are other finctio Int ng systems which the Open. University can use.
.
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To give just two examples. The Universi;ty--uses the national postal
service whicI- although everyone complains about it - is rapid and reliable
eraugh f6 allow the University to mail about,20,.000 course packages to
students every week; This adds up to an average weekly weight of 5 tons.
The postal system is also reliable enough for-students to mail their
assignments to their correspondence tutors and it returaxeceive comments
, 4
and Advice.
.
.

A.

V
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'

The University also draws on the large pool1'of qualified staff in other
Higher educatiOn institutions to act asart-time tutors and .counsellort.
If Britain did not have this large highertedudation system the Open
?
-University, as presently constituted, .could not function.
,

Although many other examples could be given the lesson is clear.. Even
if the BBC -Open pniveriity'Productton Department, together with a national
transmission network, were giyen to another country this would not be a
-guarantee that this new country would be able td use intensive educational
broadcasting successfully as pirtof a distance learning system.. Unless
the support systems either existed within that country -"or Atiuld: be
by Alle,
rapidly established - the expectations would irobably not be.matohed
results.

.;.
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THE NEED OR A. NEW"EMPHASLS QN THE USER
Up to this point the use has xeceived relatively Attie attention in
thispaper. But sadly. this is often the situation when attempts are made to,
introduce educational,..broadcasting. Too often the emphasii ison the hard-

'

.

'were with little thought for the demands'the new broadcesting,will make on
the Individuals for whonvic is intended.

Recently there has been an increasing awareness that perhaps people are
not as easy to change as we once thought. They. find it.difficult to 'unlearn'
deep-seated roles and behaviours and to adopt the new ones required by an
inno ation. VThe implication of viewing innovation in this_.way isthat
inst ad of seeing it'as a series of events, and concentrating on the stages
by
loll the hardware is installed, the emphasis:should really be on the
use
The questions which should be asked are those which attempt to.
di coveryhat,changes the innovation will demand of the users and how they
ca lie helped to make those regitired changes(5).'
.

.

But ihe emphasis on the hardware still goes on. To take only one
e ample.theInIndiafi Satellite Instructional Television EXperiment (SITE),
conducted diming 1975-76; 82 percent of costs were far hardware - earth
station's, studios, television sets, etc, Dnly 9 percent of, total costs
Were spent on software production - the programmes, The management and coordination of the project by the Space Agency accounted for a further 6
percent which means that only 3'percent was spent on social research and
evaluation (6).
.

o'

It would, however, .be wrong to give the impression that this lack of
forethought in the introduction of new tenhnologiesfor education is
restricted to-the (I/eloping world. An almost !classic' example of the
problems which can ieettlehas been given.by John Lee in his book, Test;
Pattern (7). This analyses the attempts at Scarborough College - part of
the,Unli(ersity of Toronto, in Canada - to use televised lectures as a
Thiswas
pl*ement for large, year lectures with undergraduate students.
a respons to the projected expioiion in student numbets in. the second half
of the 19EO's with the restating shortage of qualified and experienced
teachers.

.

.

.

In ;the introduction to his 'study Lee summarises very wOrl the way in
which tl4e problems individuals might face were given little emphasis.

"The decision to go alliout for "televiston at Scakborough reflected
.a.general tenaancy among.North American governments to believe that
'crash programmes' ould solve urgent,social problems. Much less
attention wis paid to the slower prOcess by which human valtes.and
attitudes are changed. Generous budgets and emergency plans might
raise new buildings, almost overnight and equip them wit new
technologies, but the attitudes -of students and professo s could not
bel altered so fast or so arbitrarily."/8)

r
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As in many other instances of educational innovation the demand& madon the
users were not given sufficient thought. At Scarborough College, altliugh
university teachers were going to have to use television as a replacement for the conventional year lectures it was found that in some cases, when new
staff had been appointed the'question of usini,televiiion had not been
,
raised: in fact some appointees were apparently not even told that the
television facilities existed(9). The students fared no better. Because
theexisting lecture timetable was,built Around fifty minute lectures
sepirated by ten minute periods for class changes the use of,televison was
stnftured to it this format 410). No ,to appears to have questioned the
assumption that because students seemed reasonably'hippy with two-orthree,
fifty minute fa9e-to-face lectures a day they would find two or three,'fifty
minute televised lectures.equally acceptable.

e

r

In Scarborough College the lecturers and students had to de4Vlop new
skills. The former to teach thi.ough televisions the latter to use television
as anearning resource. The roles for both lecturer.and student had been
radically altered1but there is little evidence of opportunities being-given
for either,group to eyelop the new skills, or practice these new roles.

,

The Second Lesson
At this point I want to,take a second example from the Open University's
experience of using broadcasting. It illustrates very clearly that even with
sophisticated'hardware, skilled producets,' and a masiive,support system it
is still possible that the intended outcome of'the programmes may not be
achieved if the users do' not possess the skills required, to make use of the
learning resource being offered to them.
4
.

g

As part of the Open University'acommitment to progressively developing
its system of distance education the University has established fan Institute
of Educational technology. This Institute was set up to donductlesearch into
the Open University's teaching system and to feed back the tesults of that
research into the production of new courses. There i4 a staff of about 70.,
1,409,000 dollars -- though this was %
andiin 1979 its budgetlas
supplemented by funds from
external
ources.
.
I
J

\

Ille

I am a member of a research group which forms part of that Institute
land has ben giyen tlia task of researching into the,audio-visual component
of Open University courses. One element of the work of this research groupsince 1974 has been a number of studies which-looked at individual television
programmes in great detail. Two of my coll.pagues,TonGallaghery BaCediand Margaret
had conducted a numberof these studies when it became clear that
one type of programming was resulting in a recurring pattern of problems among
t
students (11).
.
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By 1976 an increasing number of cour es were planning to use television
These programmes use what could
to present 'case-studies' to 'their`stydent
..
probably best be described aifo'documentary format to preient student with
'real-world' examples which they can then analyse using the theories, concepts,
and criteria they have met elsewhere in their courses. Although this type of
programming covers a wide spectrum,.and some would 'question the validity of
.
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of the terminology, 'case- study' and 'documentary' it is clearly a '
particularly valuable use of the television resource which the Open:
I.
University is most fortunate to possess.
Its .value lies in the fact that
i
;resents students with the oppoikunity to discover whether they"cin use
theories and concepts they have learned .to gain'a better undertadding of
t
t
world about thed.. In other-kords these'programmes provide an
ornunity for students to develbp the higher order learning skills such
s analysis,'Oynthesis,.and evaluation.
,

,

The evaluations of these programmes showed that a significant proportion
'of the students were unable to uses these case-study programmes in the ways in
4hich the producers had intended. One example will serve to illustrate these
problems..
An advanced level course in the Social Sciences looks at the structural
Inthe'
basis of inequalities and their social and political implications.
first part of this course etelevision programme uses the role of women in the
'home and at work to examine conventional assumptiofte about inequality; to
distinguish tetweeffihequarity and-differencas; to establish the significance
of class in social.relationships; and to ,identify the role of ideology in
perpetuating these relationships.
The programme was supported by many pages of printed materials which
related to the concepts with which tlle materialif the programme was linked.
In'additJn the objectives of the programme were clearly stated. And yet,
despite the care with which this prOgramme had been integrated with the
other components of the course, a majority of the students were unable to
analyse the material as bad been intended..
..,

Her it must be emphasised thatAis problem was most certainly net the
result of shortcomings,in either the technical quality of the programme, or
of the production skills which had on into it.. Indeed the Open University.'
is fortunate that its link with the BBC ensures:bOth a high technical and
professional standard. And yet' the problem was there. Many of the student's
could not make full use of this learning resource.
.

Here the new usof the technology'-lroadiast television aa part of'
distance learning, university level course - was.demanding.from students a
set of'skills which many did not possess.
In addition thellfamiliarity of
the medium, 4ed the docuientary style of presintation led students to
misinterpret the'response which was required from them:_
.
.

A

With the programme on inequality the students identified very strongly
with different individuals who appeared in the praltraSZ., In normal*twork
tele'vispn a producer troUld We extremely pleased with this 'result, however,
in this case the-objective of the programme had been to give st4dents an
example which allowed them to apply theomcepts of ideology, class, and,'
social change.
/ i
-

Partly as a result of findings such as these several approaches are
being tried to help students develop the skint needed to make full use'of

I
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A package ofmaterialsis being developed to
case-study type programiest.
hilp.new students identify the different types of television programme
produced by the Open University, and to realise that,each type requires a
different response. Some individual case study programmes have already been
produced with much'clearer "signpOsting" built into the programme to help
stude9ts identify the most important aspects. But a more long term solution
is also being planned. The new version of.the introductory course in Social
'Sciences will structure its use of television to held students'develop these
skills. Early prprammes will include ddcumentary material, but students
will be given ,considerabIehelp with the analysis of that material.
As
the course progresses the programmes will give students loss and lees help
until, by the end of the.course, most students should be able to cope, with
case study programmes on their own..
CONCLUSION

'

Although this paper has concentrated on two problems in the' se of
educational brokdcasting these should only be taken as cautionary notes. The
danger is that:if educational broadcasting continues to be oversold there will
be a backlash. EduAa0Phol broadcastingis'a_valuable resource but a
continued phasis on the hardware, together-wiliTi-failura to recognise the
nroblems w ich users may face will mean that inmen more cases the results
will not match the expectations.

.
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HUMANIZING TiLECOMMUNICATIONS:

Enhancing the Learning Climate in Group Teleconferencing
4
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Abstract

'_This, paper focuses on the use of'interpersonal communicationcgraining
ft
to facilitate the achievement of learning objectives in group. teleconferencing
by two -way audio sntems and by computer.
'.

Communicating,
.1
in-tune-neas or what-a-mess
'Still depends on Man. .
.
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It has been said thaOutures are invented rather than predicted.(A),
Futures encouraging the growth of a learning sotiety'where there is an increasing interchange of infOrmation on innovations in health, science, edupation and-technology include the intervention of;telecomiunicationst particularly in the form of group teleconferencing. This paper will explore ways of,
enhancing learning context§ for group teleconferencing by two-way audio lystemi
t
and by gempufer.

I.

NJ

,
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,

"Humanizing" is dafinOci'as optimizing the climate fot grOup communication
so
that /earning ikitalmes can be maximized. Learning outcomep arelcate7
.
gorized.as cognitive (infOrmation gain), affective (attitude change or reinforcement),and psychomotor (skill acTlisition or behavioral - :change).
A
''''''

---.

r

.

I

6rdup teleconferencing can be likened to an interculturaljhterctange.
Iwould like to begin by defining,"dulture" and'flinterdhange." Singer (12),
in his perceptual model of cultured, describes a culture ai a pateertr of per-'.
ceptions and behavior. which is acceptea_and expected by an identity group.
Since by definition each identity group has its-own pattern of behavioral'
nor's, each group may be said to have its own culture.
A dyad is the fundamental unit of an organization (2) or culture. An
interchange dyad operates to'acieve a mutual purpose.
Intercultural interchange is centered in interaction, and the communicatorleavp-an opportunity
to ehange'each dither in fundamental ways (6).
Whether the interchange is face-to-face or interface,.a learning climateA
eity, and openness seems
that is indipative of a high level of trust,-sp
ormation, an51 the scolving
to facilitate group, interaction, interchange of
of complex problems.

J

,/
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I would like to cite two examples of face-to-face groups that were able to
achieve their learning objectives by changing the climate. 'Ihefirst group
consisted of adolesceiv at Triplet Army Medical Center who were referred by
the courts and by the* schbols for group psychotherapy.

,

Ideally, in group counseling members may be considered to be experts in
their own problem area and may function as peer counselors 6y.sharing information, bIhavin$ in a supportive manner that would encourage:interaction. This
would happen if the group is perceived as warm, empathetic, and sincere by the
membership.
After two sessions the counselor considered this partitular group,to be
cold," "closed," and "hostile.i
How could you generate warmth, openness, and,
spontaneity in such a group?
I offered an intervention in the form of communication training, based on the success of a peer - counseling project at Kahuku High School.
-

.

.

.
I

The Kahuku Project 44) Selected troubletmakers in school for twining as
peer counselors. In measuring. tbe success rate, there was no significant difference between the professional counselors and peer
lors. _Airthermore,
the peer counselors went'on to take active roles in t
tream of school
life in both scholarly endeavors and in extracurricula
ties. .Interpersonal communication training, which was the heart of
training content
for the peer counsaors, was cited as the variable that made,the difference
in their new relationships with their teachers, administrators, and fellow
studenti.
Through communication training the peer counselors were ableto
change their environment so that learning could'take place.

.

.

Using,a pre-test, post-test quasi-experimental design (9),'I waked with
the Tripler group, using various activities in communication training as the
independent variable. Many of the activities had been tested previously in
workshops with the University of Hawaii's communication classes (8), with the
University's residence managers, organizations from the business and political
semtors, and a group of trainees which included a large number of the distrldtcourt judges on'Oahu.
The dependent variables were Measures of trust, closeness, and sppntaneiAfter two sessions of communicatiowtraining, when the post-Aest measures
showed significant gain scores in these elementsr_the group continued with
their counseling activities. Professional counselorkwho continued to work
with the group indicatedthat in the subsequent sessions there wad evidence of
supportive behavior that encouraged a high level of participation and problemty.

.

Can communication training build learning contexts when the participants
are not face-tcface but separated geographically? Can persons of.different
cultural backgrounds tad are widely separated by space create a viable learning
context which would enable an effective interchange of cognitive and affective
messages? Dr the summer of 1971 pay communication class at the Universi9y_of
Hawaii-Manoa Nes involved in thefirst PEACESAT learning experiment, when it
was interconnected by satellite with the communication class on Hilo campus.

973
1,

,
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1;6 were primarily local residents; mostly
.The 24 students on the Hilo
Orientels and a few Caucasians. T e 30 students on the Honolulu campus were
a cosmopolitan group frdm Cambodia, Itelaysia, Vietnam, the Philippines, California, Texas, Alaska, and. Hawaii.

,

Thsexperimintal desiglicalled for a series of 12 interchanges between
the two groups dealing with six kinds of irate personal communication:
basic.
intelligibility, giving directions, problem solving, and attitude prediction.
.

.

'In communicating affects (friendliness, sincerity, relationships), the
intended and perceived messages of the satellite groups were positively cotrelated at the .05 leV41 of significance. In information gain the mean giin
scores of the satellite group (Tana) were significantly higher ,than those
of a comparison peer group who participated in a similar activity face-to-face.
In the informatio gain activity the satellite groups decided to have
literchanges rather than lectures, because in a prior session 'one of the teammates had spoken for seven minutes before realizing that she was not transmitting.because of a technical, failure. Intermittent checks requesting feedback
would have caught this error earlier. An interchange model would permit this
more readily than a lecture format.
--\

The information-gain eke ise was the activity that maximally utilized
the outcomes of communication training, such as the units on communicating
affects and basic intelligibility. An inference can be made that the significantly higheicachievement of the satellite group over the face -to -face group
.was the result of communication training in -which ttie design was approprtate
for the group that communicated by means of two-way au#io systems.
144.

An interchange model over the tele-lecture format was utilized in a group
teleconfdrence in a recent project I participated inthis past summer, "The
Use of Telecommunications Technology in the Training of Rehjbilitation Personnel" (2).
The project included three four-hour sessions at which rehabilitation personnel
well as communication specialists were present, The tele-'
conference dealt with the topic of learning through teletonferenclffk.
Parti.cipants from Hawaii, Alaska, and contipental Wiled States .were interconnected
by a two -way audio System called the "bleep -ms" bridge. The first session, a
lecture on telecommunications, generated Feedback concerning-the participants'
preference for an interchange system. The last two sessions utilized small
groups by regions, which produced a higher level,of'interaction than the first
session. Although the.opportunity to give feedback changed the format from
lecture to interchange 4there appeared.to be a few members dominating the
interaction.
...

The participants attributed their reluctance to speak
the two-way audio system as "stage fright," the feeling of
cause-lathe thole world is out there listening to you." In
groups at the conference site, however, they wire open and
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out publicly over
vulnerability betheir face-to-face
sp
eous. .

The opposite of "stage fright" is a class of activities identified as
Composure is used in the sense intended by Coffman (5)
composure practices.
as self-control, self-possesiion, or poise. These three forms are illustrated
in the following way:
-

1.

"Composure has a behavioral side, a capacity to execute physical
tasks (typically, involving small-muscle control) in a concerted,
smooth, self- controlled fashion under fateful circumstances.

2.

"Along with the value of smooth movements and unruffled emotions,
we can Consider that of mental ca
ess and alertness, that is
presence of mind.
,

)., "Stage-confidence - the capacity to withstand the dangers and
opportunities before large audiences without becoming abashed,
embarrassed, self-conscious, or panicky."
Concommitant with composure is the affect of "feeling more at home in the
world" (14). Compolu_re-end "feeling at home with the world" appeared to be
gi by-product of the communication training of the Tripler and Kahuku groups.
It WAS also,demonstrated by the satellite groups between the Manoa and Hilo
campuses.
Is this an outcome that can be incorporated into communication
training for group teleconferencing?

A
In the two -way audio systems, communicators were able to utilize two
kinds of auditory cues, verbal and nonverbal. The nonverbal cues were paralanguage cues such as intonation) rate, volume,and quality. -Training in
these components were included inthe communicating of affects. However, in
/ the group teleconference 'by codOuter, the output is 'visual - print.
The besic dyad comprises a writer -readet relationship,

Can a viable learning atmosphere be created in group teleconferencing
by computer? In the first large-scale investigation of its kind the National
Science Foundation conducted extended observations of approximately 500 members of more than 18 organizations that used computer cbnferencing (13).
Among theslorgapizations were NASA, the U.S Geologiial Survey, ERDA, and the
Kettering Foundation. A total of 5,400 houts were analyzed in depth.
Some of the variables affecting the atmosphere were (1) group leadership,
(2) interpersonal feedback, (3) volume ofinformation, and (4) skill, in typing. Two other variables were experiencing of synchronous communication
(where two or more people were present simultaneously) ,and the "receiving
ratio" (the ratio of private messages received to all private messages sent).
fferences in group leadership did much to enhance the atmosphere or to
gre e ambiguity about personal contact. Immediate interpersonal feedback
was sometimes' lacking, since it may have been several daYuntil others see
'one's messages; even there, there wde no certainty that they would respond.
f Also, the volume of information in a computer conference can become overOhalm
.ing and further discourage a sense of interpersonal interaction.
A lack of
typing skill may mean that some have assigned subordinates to sign in for
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The concept of. "twigging" to handle information overload among members
in the scientific community was introduced by Weick (15). "Twigging" entails,
the balancils....of relevance and qudntity of infOrmation by means of adjustments
inthe perZeived.environment and the practices applied to it. To maintain
this balance, the, reader changes .either relevance (desires) or quantity. Some
cognitive objectives on ways in which to handle overload and their advantages
and disadvantages may be useful..

Asfar as motivational variables are concerned, if ode looks at motivation as:a function of achievement rather than thg reverse, a satisfying interchange would generate greater motivation towi`fd the seeking of similar
rewarding experiences.
4
Communication training may have been minimized as an integral part of
groqviteleconferencing because of the notion that communicating involves
"common sense." However, as Szaly (11) emphasizes, the greatest illusion is
the "universality of gommon sense."

'

.
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THE INTERDISCIPLINARY M.S. PROGRAM'IN TELECOMMUNICATIONS AT BOULDER,
AND ITS POSSIBLE USE FOR TRAINING STUDENTe.FROM OVERSEAS

Leonard Lewin
j,
Coordinator, M.S. Telecommunications Program
University of *Colorado at -Boulder

Boulder, Colorado
.

Abstract

A description is given of the inception and operation of the Master's
Program in Telecommunications at Boulder, and covers the. program structure,
use Of media, the telecommunication seminar, the-thesis, the student body,
Agram administration, and overseas students at Boulder. The needs of
developing countries are outlined and a discussion is given of a proposed
new International Center for Telecommunications Education to operate
alongside the existing program,for the special training requirements of
Third World senior executives and administrators.
PROGRAM INCEPTION

.

.

The Telecommunications master A degree at the niversity of Colorado is
a gradua e degree from an interdisciplinary program, started in 1971 after
more tha a year of preparation. the initial idea of developing a master's
program la t was neither an engineering program nor a social science program
but one that helped to bridge the gap between the technology and the social
structure in which it'is governed and operated, resulted from conversations
between some meibera,of the U.S. De artnent of CoMmeroealpi representatives
from the University's Departments
Political Science and Electrical
Engineering.

i

The original objectives of the program included providing a curriculum
in which students withouenecesparily.any formal technical background but
withan.interest iii communications could learn some Of the vocabulary and '
concepts which underlie the technology of telecommunications systems while
also providing detailed information on the economics and political structures
which govern the industry. At the same time, we wanted to develop a program'
in which engineers could learn sabot the social and economic structures while
improving their knowledge.of the. technology. We also'hoped that by placing
thesetwo groups of students in many of the same classes and by having them.
work together.in teams of twos and threes on projects, that both groups would
obtain a better understanding .of the'complex social,.political, economic and
technical problems which govern the field.

c

sof
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'PROGRAM STRUCTURE
.

e program was initially designed around a"twelve-month enrollment and
the e ning'of a minimum of 30 credit hours.
It commenced with a core
structure consisting of two courses fromElectrical Engineering, one from
Political Science, one from Business and one from Sociology. Although not
obligatory, most students were expected to take the.core courses, together
with a number of electives. In addition, there was the telecommunications
seminar, a weekly event, and a surer project or thesis.
* In the subsequent evolution of the program,. a course "The Introduction
to Communication System Theory" was added to Provide an expositiv, in an
engineering context, of necessary basic mathematical and electrical concepts.
Further courses added were in the areas of telecommunication laws, computers
and telecommunications,, data transmission, the telephone network,
electromagnetic transmission, engineering management, engineering economy,
and mass media and society.
In addition; a.kelecommunications laboratory
was set up with NSF funding, for'the roughly 502 of students lacking any
adequate contact with the electrical side of the subject. '161a. the summer,
courses on'cable TV and current issues in telecommunications policy were
,

added.

1

'With the further development of the curriculum_ as outlined above, an
additional feature becarT apparent: the number of relevant courses, both
core and elective, has grown.such that the students are confionted with an
almost embarrassing choice. With a 12-hour requirement per semester there
are just not enough hours to go around. Very few students voluntarily
exceed the minimum, and those who, have tried 15 hours per semesterAwhich is
the maximum that the Graduate School recognizes, find that the load is
excessive. Quite a few students extend their enrollment to 18 months, and
where possible, they are now encou \aged to do this.N,Thefurther period thus
made avaiaable enables quite a few additional courses to be taken, and has
the further advantage of helping to prevent the curriculum from being
overweighted with engineering -type courses.
.

USE OF MEDIA
About five years ago, when a number of students were registered on, the
Ulorido Springs campus (some 100 miles from Boulder), an attempt was made to
use video-taped material to save unnecessary travel. The professor concerned had preyiously taped some of his other classes successfully and Was'
willing to try the method out here. Dr. James Gibbons 9f StanfOrd had
earlier shown that superior understanding of lecture material was possible
In the
in small groups using video-taped,material and selected kutor,
present instance the experiment was not judged a success. The class
presentltion involve much interaction with the students and although this
cane over well on the tape, the viewing students were unable to particip
directly. Presumably with a live broadca-st and.telephOne contact the
process could have been improved, but the facilities for this were not
available:
(
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Mainly because most'of the classes 'in the telecomminlications-prpegram
are of this intsractive.form:reiher thin straight lectures,. no further
attempts hay4.been made
use the media'to extend the presentations off
campus"- thOugh the matte his been looked at' again -from time 'to time.

ti

.

TELECOANUNICATIONSSEMINAR
n

The semina r weakly event, and althoughnotor&itially for. credit,

4

it now earns, at the students' request, 1 credit-hour ifer semester, with the
number of hours for graduation increased to 32. It is the only par of .the
program that. is strictly. mandatory.
Lasting spout two hours, Yt sually
consists of a lecture -type exposition'followed by, or interspe sedyith,
questions, comments and discussien.
purpose is to expose therstudents
to a broad spectrum of points 'ofview
view on a wide range of topicsso as to
supplement Ind'also exemplify the in-depth course material.

The program has been extremely fortunate to have a number of experts in
the field who are available locally.
In particular, at the adjacent
Department of Commerce facilities (including those of the,National Telecommunications and Information Administration and theNational Bureau of
Standards) ,there are a number of highly-qualified individuals with first-,
hand knowledge oraspects of the *ITU and its various subordinate agencies.
This has created a unique opportunity to present the student ofth inside
information on the working of these bodies. other local experts in various
fields cover such topics as TV and radio programming, frequency spectrum
management, local re ;ulatory agencies, the operation of the"telephene
system, ratdetermination, cable-TV operation, satellites, educational
communication networks; and many other diverse subjects.
.

We .feelthat this seminar is an essential and valuable parr of .the total
program, as it helps to maintain a variety'and balance that might be lost
from a mere personal selection of elective courses. It provides "real
world" exposure of a kind not readily available in a more academically
oriented course.

THE THAIS
'The - project or thesis is a substantial Tart of the student's contri-*
bution to the program.
The'main difference between the two forms is that a
thesis must be done bra single student, whereas the project could be a team
Otherwise, the same standard is
effort by two, er,maybe three, students.
required far each: but as of now only .the thesis is accepted by the
Graduate School for record and placement in the college litrary.

Normally the project/thesis is done wring the summer Uenths, though
most students are preparing for it one wiLor another from alout the beginning of the calendar year. The choice of subject is left to the'students,
and almost without exceptions they turn out to have a prior interest or
knowledge that leads themto a suitable choice that is then confirmed by the
student's.4kesis committee. The range of subjects has been extraordinarily
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s telephone exchange to:
from a consideration of the Universi
Europeap cable TV; from emergency communicat ohs in' Colorado to an 4nalyais,
of telecommuni4ations in developing countries from the production of TV.,,
programs on Pubric'Access to the use of'teleco
ications by the'Boulder
medical community; from domestic satellites toXay-cable economics.' It is
a pleasure to note that well-place&inaividuals n industry and govetriment
hiVe volunteered to help in ovetseeing certain o these projects, to
.
everyone's benefit. .
...,

.

t

.

t

, 4'

4

,,

t
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THE BOULDER STUDENT,B0M4
The age spread of enrolled studentshas been from the early twehties to
over 50, with an average,age of about 30. The unitary showed a substantial',
interest in the telecomnunicationf program from its inception, In the first..
few years it provided aboUt .502 of the enrollment, though th0 percentage
u4
has declined idthe last few years.
At the same time; we haye noticed an
increase both in applications from overseas, and also in the number of.
.in-state students, who, by ancriarge; have made up only a. small part of 5he .:'
.

11,

,

..\

.e

class.

,

.

..

-

.

J.

Many of the students are "mature" students; with-a consideraWbackground in the real whrld. The military students in pirticular.have.a Wide'
range of experience in dealing with large and complex poimunication.systems,
and they bring to the class a discipline and a camaraderie whh influences .'
se.
ti4 class atmosphere in an unmistakable and beneficial way.

\T

.

t

.0

*

'Many students leave their jobs to come to the piogram and support .themselves on savings: Some work part-time, taking two to three years to
N,
,complete the program.

.

.

.

PROGRAM ADMINISTRATION AT BOULPERMost of the staff for the program were already teaching in variotfs
,departmentf, and a're-arrangeme
of schedules andin some cases, ah
f
-increased eaching load, proiride the necessary tV6ulty involvement 'to
permit the rogram to get under way with an initial grant oL some $80,000 .%
froi the Na ional Science Foundation. Both initial posts oi..organizing the
'rpfessors' salaries werercovered by this.
Subsequent'grafttso..i.
material an
by the° Inter ational Communication. Association of $6,000 per year for
several year enabled some assistance to student fellowships to be made..
Currently th program is receiving about$2,500 in donations, most,otwhich
,is earmarked or student grants-in-aid, but this sum does not go very'farv''
and is quite nadequate to provide even one full-time scholarship.
,

'

,

It appqer that .this program f well-known, both nationally, and
overseas, with interest having been shown from as far away aso.Australia./An
ifiitial mailing of brochures to departments bf electrical engineering,and,
political bcien e brotitht in a very large early response.
The progrsm-ii
also welt-known'to,the U.S. military and to government agencies:. One of the
sources of publi ity is the students themselves, both'in talking to other
The latter.
potential studen s and'also, indirectly, via their projects.
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often involves ;hem in correspondence with industry, state, and national
government agencies; and consultancy firma, with a consequent valuable,
unwittingy publicity for the program.
--

.

.

.

ii.

'

.

.

.

Many students, including those from the milita'ry,'return to their
previous jobs after completing the-program..About a third of the class see*
a new job, either with industry, government, or piivately.
It appears that
most students him found the job they wanted fairly quickly;. and indications
are that previous experience, add in particular, a good technical background,
4
is a very definite asset.
.

STUDENTS FROM OVERSEAS
-

,

A substantial number of overseas students,,nbstly from Africa and the.
Middle East, have grdmated from this program. -The majority were sent by
their respective governments, but sone of the few that were self-supported
tended to encounter funding problems. Since all classes are conducted 'in
the English lang4ge, fluency inEnglish is_essential. The University
requires an adequate score on t
TOMS test, or other demonstration'of an
ability in Engliah,.but there i a difference between
ability fo
"get by ", in a' language,' and to be really
roficient i it: Some of.the.
classes requi e
gubstantial amount of reeding and writing of 'papers, and.
a bare sufficient in English is not really enough to enable the student to
do well at this.

.44

-e

'1

There'is a similaradsufficiency in elementary mathematics. Most
students have at one time or another been exposed to the netesagry algebra
and trigonometry, but an absence of-fluency.in'handling these concepts, both
yeedily and correctly, is apparent. The introddttory course mentioned
earlier offers needed revision, but a certain miniMum basis is needed for
this to be able to take root.
.

Not all overseas students return to their
her country on graduatioh.
Motives vary, of bourse, but in the past year, fo instance; students from
Iran and Lebanon have been reluctant to.return, aiia, have sought ways of
.-'
remaining in the U.S., at least temporarily.
To accommodate the specific Leeds of these overseas students, iti.may be
necefsary to expand>somewhat the Political ScienCe course on international
k, regulation in order to cover still more'bickgrOund on the workings of the
agencies of the ITU. The treatment of aspectsof operating a national
network, particularly as part of,an international network linked by'
satellites and cable, would also merit Some expanaion. The local Bell
telephone management has expressed an interest in such educational and
trainitikpossibilities.
There IAA further, Viefliktlihood that the
University may shortly become invOved,in spetial training aenhars in
telecommunications for high-level U.S.Pexecutiva, with the possibility of"'
fruitful interaction with the Boulder telecommuticitiobs program and senior
overseas students.
k.
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Technician training is-another matter. Most universities have a departmeat oelectrical engineering dealing with such matters, but kexas.A&M;
University,has a'special 4-year progiamdfor undergraduate trainees'
culminating in a B.S. in Engineering Technology with a speciality in
Telecommunications.
curriculum.

It would prgobably bedifficult to better this ad. hoc
1

NEEDS OP DEVELOPING 'COUNTRIES
i

,Those developing countries with universities offering engineering'
programs, even those withoutll emphasis on telecommunicatiods, are
'generally able to train electrical engineers who can install, operate,: and
maintain the telecommunication services. Although many administrators from
developing countries, especially the newer and smaller ones, would Eppriciate
additional help in training both engineers and technicians (especially help'
in financing to send their students to schools), the problem teems to be
' .seen as one that is being solved to the general satisfaction of most.
Certa
y p grams like that at Boulder could be of benefit here. Howelrer,
they
ne major deficiency in training which has been repeatedly
ment
ed bygadministratoie of telecommunication agepcies from developing
gountries.
They expreised concern about the relative lack of proper training
0 managers of telecommunicatiOn systems to enable them to' see and overcome
the larger problems of regulation, of finance, df the need for total system
integration, and to determine what level and type of technology is appropriate for their countries' particular needs. ."Appropriate" inthis sense
applies to the level and kind of services offered to the technological level
of enginegicing and maintenance staffs, to the availability of capital for
equipmento)hvestment, to the equipment's revenue production capabilities and
.t.16 long-range goals and priorities. The, most modern and most sophisticated
equipment may not be appropriate for a particular developiqg country.
There
is the question of whether the maintenance staff can propetly handle new
.equipment and-whether retraining is worth the expense. questions of
modernity, national ptestige, politics, public relations, requirements, etc.,
clash with sound engineering and financial judgment. Many of the existing
telecommunications training programs in the developing countries do not
address themselves to these latter questions. For instance; the CETUC
program in.Brazil consists virtually entirely of technical coursed. Even
where good technical programs exist there appears to be relatively little
emphasis on such features as switching systems.
.
,

.!

with-funds-froa-U:N.DP. hiS launched an extensi e.
The
technical assistance program which includes some emphasis,on r u ation,
Th technical
although this appears to begin idblated individual areas.
assistance program of the I.T.U. isindeed essentially technical. As
reported in some detail in the'Union's annual reports, such assistance is
frequently provided to governments in the preparation of specificatibns and
tender analysis for transmission networks. IL also includes assistance for
*the Inthration and coordination on several suVregional programs for the
development of telecommunication systems. The'assistanceis not designed to
offer training to produce mangers with a balanced andintegrated background
in both the requisite technical and, nontechnical areas.
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A CENTER FOR THE TRAINING OF THIRD WORLD TELECOMMUNICATIONS
EXECUTIVES AND. MANAGERS'
14,
Differeqt segments of the telecommunications management community need
different types.of prograis to expand their horizons andtp fill in gaps in
their backgrounds. If thdy are .to make executive decisions Viet lead tq the.
development of well- integrated
which are compatible both with current equipment and with the futuTi developments resulting
from.rapidly changing technology and the international political scence, they
need a broad background and knowledge'of,trends. Executives of the level of
director general for telecommunications or postal telegraph require training that ihp be compressed 'into relatively short hlocks of times_on. the
order of a few days to a month. Programs for this 'group of executives
require emphasis on policy, planning, future developments and the longrange implications of various political and technical decisions. Programs'
for this grOup.of individuals are quite.different than that of directors
respqnsible.for the day-to-day operations of the telecommunicatiOns system
or the construction and installation of a particular system. This latter
group of.managets can afford lonter-periodof
e training that .Ts considerably
more concerned with thedetailsof current technology, compatibility with
past systems, and future/developments. They are less concerned with the
prRplems of the impact of system design on long -range social structures and
community development. They have all the problems they can handle in seeing
that the system gets properly installed and can be maintained in a workable
fashion,, and the Mime scale-on the effect of.future developments is much
shorter than that pf the chief executives.
.

..

The Bell System hair develo ped a diversity, of programs. at their tra ining

ceneerin Illinois to deal with a substantial fraction of these problems;
Many features of'theirtprogram would be appropriate for the training of
personnel from developing countries, although the program we envision
covers a broader range of problems&and technologies. For example, problems
associated with policy matters on broadcast material and the d tribution
information through a network such as educational TV may very w 11 be of
interest to a large part of 'our intended student body. Ad i io ally, it is
appropriate that the training consiapt amucb wider diversity of equipment
and techniques, as there iss much greater multiplicity of sOurces\and
approaches to telecommunicationi problems on a world-wide basis than that '
utilized by AT&T:
In addition .tothe course content, the acquisitidn of appropriate
living classroom and labbratory facilities is necessary in order to provide
an environment were this class of students, can function effectively.
Previous experiences show that the students have a great deal to .learn
each other, as well as from formal courses. The appropriate planning of
facilities and time schedules can greatly enhance the exchange of information
bOween participants. With appropriate planning this can well become one of
the-Wat significant and effective parts of the program. In the current
program at the'University of Colorado with master's degree students, there'is'
a great deal ointeraction among the participants and a high degree of conr'
tinuing-,exchange of information after gradUation from the program..

6.4,
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In order to accomodat e the special training'and educational needs'of
.senior executives, Yt is: recommended tb4t an Internatijinal Centex. for

Telecommunications Education be establithed at the BouldeX Campus orthe
University of Colorado to permit the United States to assist in tqgcommunicatimultraining for high-level personnel froin de4eloping'countriea.
Indications are that a "neutral" academic environment would enhance the
efficiency of a training program for foreign personnel. by removing the
effectsof possible extraneous political influences. Initial studies will
need to be undertaken in order to
.

,

(1) further detail a program specifically for senior livel participants
from developing countries. Questions to be addressed would include
approprAate level_and kind of 'training to be offered including the
desirability of summer internships and certain other specialized
training in connection with, U.S. government agencies (FCC, NTIA),
and industrial companies (Bell, Western Electric, IBM, for
example) in tkerivate sector. Considerable interest in such
cooperative trainjping has already been expressed by representatives
of both governmental and private industry.
.

(2)

. (3)

determine the potential demand and the optimum number of sen iorlevel participants who could be accommodated at any one time
together with the resultant impact on the University of Colorado's
faculty, staff, and facilities.
determine the form of organization which would be responsible for
the training of senior level participants from developing countries.

A, Board of Governors would be responsible for over-all,polici determination, particularly as regard long-term guidance ofmithe program.
This Board
will have the responsibility of ensuring the effective functioning of the
'Training Center asA National and International resource.' It will have
seven members to provide input from various segments of the National and
International interests at a high leverof telecommunications management.
It ill proposed the Board be formed from the following agencies and
industries:
FCC

NTIA
ITU

Sta ke Department
University of Colorado

'Major Telecommunications Industry
M334tComputer Industry

U.S.

7

An Academic Operations Council will be responsible for program development including the curriculum, for the hiring of a Direttor, for reviewing
operations, and for determining general priatities. The Council;will.be .
responsible for annually attending one or more.interhational telecommunit
cations confevdnces to assist in recruiting and orienting prospective
participants to, the program.
In addition, it will be responsible for
selected follow-up with the sponsoring foreign government'agencies. It will
....h.ave three members consistent with the' interdisciplinary nature of the
program, with one. meager from the Social Scienc s, another from Electrical
Engineering, and the Third from Technical Management/Economics.
'.11
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The AcadeSic Operations Council, with the advice and consent of the
Board of Governors, will select a Director with responsibility for
performance and for the commitment of resources, subject to policy
«
established by the Council.
.

The'Director will be responsible for the employment, consistent with
.e Council, of permanent and
policies of the University of Colorado an.
responsible for establishing
visiting professional:staff. He or she will
technical and administrative support.funct .s and for employing staff to
support these functions.

,.

.

It is teniativelyproposed to supplement existing University of
Colorado faculty with six perianent and nine part-time visiting fellows in
areas to inclodertbe following:

4

Computers and data transmission
Economics
Frequency management
History of communications systems

Legal and regulatory
Systems management
Social impact
Telephone switching

It is anticipated that a number of the part-time faculty will be
selected from the agencies represented on the board of Governors. This will
permit the Center to combine the expertise
the agencies with that of the
regular academic faculty.
.

Participants will be recommended by their respective governments
directly to/the Center or%through the ITU. Applications will be screened
and final selections made by an Admissions Committee responsible to the
Director.

.

4

It is anticipated thatfor some period of time the raster of partici/pants will be drawn from those who are in the higher levels of management,
planding,.and operations positions. Each participant's own agency will be
expected to continue his/het salary while in attendance.
/

'

.Further,investigation will establish some estimate of level of demand.
Oncestimate of the Center's ability to, handle on-going groups would be
15-25 top executives for-the shorter courses, and 50-200 at the engineer
level at any one time for longer progress.

CONCLUSIONS
.

-

The on -going master's progrfm'at Boulder is able, with very little
change, to accommodate the needs of middle -level overseas telecommuniCetions
students. The latter must, however, be reasonably 'fluent imthe English
language, and a minimum mathematical ability is necessary in order to make
headway with the technical courses. It is assumed. that the student's
agency'id responsible for funding his educational and other costs for an
involvement in the program for'a period 0-about 18 south'. For senior
administrators and executives of developing countries, a new format is
require4, and the setting of a new Intetnational) Center for.Telecomniuniesdione
;
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Education' is recpmmended and is currently under study. Such a center should
have input from libth national and international agencies and should operste
in parallel wiehthe current Boulder program.

Boulder has a very tolerant social outlook, with many overseas
students at the University; and would welcome the opportunity to participate
'In the education4nd'training of the future operators, administrators, and
managers of overseas telecomiunications facilities of developing countries.

4-

4,

O
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IMPLEMENTATION'OF THE ADVANCED TECHNOLOGY
INOiTRATIONAL ACTIVITIES AND ITS EDUCATIONAL ASPECT IN THrtIVELOPING COUNTRY.

,"

Djauhari (it)

Djoko Hartanto (**)

1

ABSTRACT
w

As a developing country, Indolesia has always been faced with.the prob.'lem of choosing the proper technology to meet the objectives stated in the
main line of The Natfonal Strategy in all oC its development programs.

In the case of telecommunications, Indonesia has adopted an advanced
technology, a Domestic Satellite Communication System which, in the
Indonesian language, is known as SKSD. This choice has certain implications
in its operational activities with respect to hardware, software, and
maintenance. '

This paper discusses the problem of education in relation with'the,
operational activities, especially as related to data communications.

2.

,

BACKGROUND

Developing countries face many problems in their development activities.
Indonesia is no exception, especially in the area of education. Providing
eduCati
for 135 million people is not.an easy task. The Government of
Ind
a has therefore recently established a commission consisting of exp its in education problems to develop a New National. Education Pattern.
Universities, as institutes for higher learning, cannot be separated
om this'ptoblem. -tack Of facilities experienced byttate Universities-as
well as Private Universities is the main reason why many high school graduates
cannot continue their studies in the. Universities and why most of the Universities have very loit output. This fact characterizes the execution of

" * Head of Electrical Engineering Department, Faculty of Engineering,
University of Indonesia.
AV,

Hesid of Data Communication Deparment, Financial Analysis Information
Centre, Ministry of Finance Republic of Indonesia; lecturer at Electrical
Engineering Department, University of Indonesia.
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development. One example is that the results of many development projects'
are dependent on the capability of contractors and suppliers' personnel in
executing the projects. This is especially true for a specialized field
like data communications. Onone hilinhere is an increasing demand for
xhis,technology but, on the other hand, the number of people with adequate
expertise in this technology is very limited among-both the users and the
suppliers.

Thii paper presents results of observations and opinions in the field
of education with emphasis on data communications, based on experience gained
in the education of electronics in the Faculty. Engineering, Uni4
Indonesia, and from the preparation for the implementation odata communication applications in the Ministry of Finance.

3.

DOMESTIC SATELLITE COMMUNICATION SYSTEM (SKSD)

Due to the increasing demand for telecommunication facilities for telel.
'phone, telex, telegram, data, and event broadcasting, and also due to the
geographical condition of Indonesia (1), the Indonesian GovernAint decided
-to implement a Domestic Satellite Communication System (SKSD) with two PALAPA
satellites.
The SKSD consists of two segments: 'space segment and ground' segment.
The space segment consists of b?aFPALAPA geosynchronous communication satellites, one of which will function.as a full backup,and will provide system
growth. Each satellite is equipped with 12 transponders._ The first of these
PALAPA satellites was launched on 8 July 1976 from Cape Kennedy in Florida,
and the secodd one was launched on'll March 1977 from the same place.

When the SKSD was inaugurated on 16 August 1976, the ground segment .
consisted of 40 earth stations scattered throughout ,the Indonesian 4Irchipel-

From the 40 earth stations one station, which 4s located Weibinong.
(Jakarta), also serves as a Master Control Station (MCS); 18 Main Traffid
Stations (MTS) are located in 18 Provincial Capitals;, and 21 Light Traffic
Stations are distributed in the remaining 7 Provincial Capitals, 10 District
Capitals and 4 Industrial'Areas.
ago.

Hundreds ofengineers and technicians are required to operate the sysTraining facilities which has been used in meeting the requirement for
trained personnel are Telecommunication Trainilg Centre,. Universities,
Technological Institute, and Regional Tiaining Units.
tem.

At present the PALAPA system is also used in the ASEAN community for.
domestic and border communications. This first generation of PALAPA satellites will be phasing out in 1982 and 1983, respectively, and the second.
generation, with capacity twice of,the predecessor, will replace it.

3K-28
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DEMAND ON DATA COMMUNICATION

The telecommunication,infrastructure of Ipdonesia has been expanded
significantly, quantitatively as well as qualitatively.
In the last few
years, the demand for data processing capability has increased substantially,
in the government sector as well 'as the private sector (see Table 1).
The activities in the data processing initially started with batch
processing, which was then upgraded by transfering the data-from the regions
via magnetic tape to the centre for off-line processing. There is currently
A demand for on-line systems between the data processing centres located in
the capital cities of the provinces with that of-Jakarta-using a remote job
entry mode.
fn some 'applications, e.g., GOernment Financial System, Government,
Inventory Control System,'And Defence System, there is a need for an on-.
line network which implies the development of a Distributed Data Processing
Network.

As an ex mple, in the Government Financial System:there'is a requirement for Distri atealieBases for Routine and DevelOpmmpt Expenditures,
as well as for Custon and Tax.Revenue among several provinces.
,,As in the case of.other new technologies, it can be expected that the
demand for%data communications will increase as sown as the data communiontIons network for one application has been success sully Implemented.

As far as data communications technology is concerned, the Governmedt
of Indonesia.is undertaking studies to determine the most suitable technology for Indonesia from the pointof view of economy, reliability$ operations,
and maintenance.
With the bird in the sky (SKSD), one possibility is the use of S small
earth station with a small diameter antenna .(3 -5 meters) on the tops of the
roofs-of buildings: However, due to the danger of interference with the
existing terrestrial microwave links, such a possibility has to be studied
very carefully. Despite its reliability, intracity roof-top to roof-told
tomminication might sound ridiculous.

40
5.

THE NEED FOR SPECIFIC'EDUCATION

Every application of new technology, in develop g countri( will usually
to operate and maintain
bring forward thq problems of providing capabiliti
the system. One way to provide the rqquire capabi ity is by having in-house
training or education. This has been implemented by PERUMTEL (The Indonesian
Telecommunication Public Corporation) in recruiting personnel for the =amt.,'
tenance and operation.for its SKSD. This is partly done through its own
Telecommunication Training Centre and partly by working with Universities, or
Technological Institute.
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The problem now Is to train and educate pprsonnel to operate and maintain system having new technology. This is, in fact, the main Las, of the
'education institutions, which in this'case are the High Schools and the
Universities. To support the development'activities.in Indonesia, there is
a tendency for the Universities to leap fortiard technologically by importing
the latest technOlogy. An example is data communications.
Respite the lack
of some teaching elements, the Universities 'recognize that their graduates
are expected to be able to cope with today's as well as t morrow's technology. Therefore, the Universities are determined ,to devel p a suitable and
flexible curriculum: Some serious efforts are now being taken to provide
the three most essential teaching elements, namely:
1...-\

.

a.

e availability of comprehensive and up -to -date
eference library;*

b., The availability of up- to- date'laboratory
facilities; and
c.

The availability, of up-to-date teaching staff.

Indonesia has 40 State Universities, 5 of which have been chosen by
the Government to'be the 'Cenitte of Excellence'.
Basically,- this implies
that those 5 Universities are made responsible for guiding the others in
some specified areas 0 science. Of those S Centres, Electrical Engineering
Degree Program is offeft by three Centres: The University of Indonesia,
The University of Gadjah Made, and The Bandung Institute'of Technology. The
total number of graduates in Electronics will be an average of 60 persons
annually. Statistics available in the Department of Electrical Engineering
of The University.of Indonesia show that the graduates are distributed
equally among the following fields: telecommunications, electronics,
computer science, and aviation., Regarding the fact that the University
graduates are not intensively trained in a specific theory or practice of
technology, the companies that hire them always offer 6-12 months of training
in managing the new technology.
From the above iiscusaion, it can.be concluded that there are not enough
University paduepes to participite in the Development Activities, let along
to support the implementation of a specialized-technology. That, is the
reason why most of the results of the Development Activities especially in
thkApplication of new technology, are much more dependent on the capabilities
of The personnel of the company applying or executing the technology.
It is, therefore, the opinion of the authors that:
1)

Universities should exeria conscious effort to increase
the production of graduates to support the National
Development Activitiea;

2)

Industries should acquire their capabilities to guarantee
that the operation of any system installed will function
properly;

3K-30

ti 1.10 .)
4

3)

Foreign4xperts should transfer the.technology or knowhow to the locil counterpart.in every installation of
new technology; and

4)

Last, but most important, Oniversities in the Developed
Countries should play an active role in helping
Universities in the Developing Countries to overtone their
basic problems.

At

If the above opinion can be implemented, the National Development goal
can be sped up and the uncalculated waste can be minimized.
o

o

It
4.

1

-
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TABL

COMPUTER INSTALLAT ONS IN INDONESIA

1978

1977
Central. Government

Regional Government
yniversities

'Utilities
_1

vil, Mining
Manufacturing
Retailing
Banking
IndUrance
Air Transport
Data Centers
Others

8
4
3

3.4

10
16

15
20
10

6

6

8
3
6
3
3

.

4

74

5

ld
5
5
.

10
41

147

Sp'
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NOTES

Indonesia consists of 13,677 islands, of which 992 are inhabited.
Indonesian archipelago sprawld along the equator for more than 5,110
kilometers, with a total land area of 1,904,345 square kilometers.
The inhabitants gyre spread throughout.50 thousand cities and villages.
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EFFECTIVENESS OF SATELLITE TUTORIALS
Stephen L. Bite
University of Connecticut
Storrs, Connecticut 06268
USA

Abstract
This taper describes results from a recent study which explored the
effectiveness of tutorials conducted via'commuhications satellite ATS-1.
These tutorial's constitute one experiment in distance teaching conducted by
theUniversity of the South Pacific., TheUniVeraity and its Extension
Services organization are briefly described, and the framework for the
satellite tutorial is developed in this context.
Following this, results
are elaborated from a study which explored both student and tutors assessments
of effectiveness.
The paper concludes with a discussion of USP's communications systems capability for future programming both in tertiary education
and outreach in the southwest Pacific.

-

THE UNIVERSITY
The University of the South Pacific (USP) was established in 1967. From
the outset it was an unusual university in that it was set up to serve a wide
range of needs in higher education in no less than ten Pacific Island countries.
Today, USP is one of the world's two regional universities. It
serves a geographic ared,as large as that of the United States, with a population of 1.5.million peoplesituated on a larid area approximately the size of
Deniark.'

Even though the land area is small, the cultMral diverSity of the university region is huge. The three socip-geographic areas of the Pacific are
covered: Melanesia in the west, part of Micronesia in the north, and the
major portion of the Polynesian triangle 'in the east.' The,specific 4ountrieS
served areNag>Cook Islands, Fiji, Kiribati, Nauru, the New Hebrides, Ni'ue,
Solomon Islands, the Tokelau Islands, Tonga, Tuvalu and Western Samoa. But
with-the commonality of the Pacific which they share, *He countries com-y
prising the USP region possess huge differences in economic development 'and
political form. Fiji, with nearlyshalf the population of the region, has an
economy based upon various sectors; some of the smaller countries have monocultural economies and tiny ;opulations. Politically, the university region
includes the world's only condominium, a kingdom, and several states having
been independent less than ten year.
`EXTENSION SERVICES
It wall recognized in the early planning fcr the university that a capa'
bility for offering courses remote from. central campuses would be required.

1
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An administrative unit, Extension Services,'was set up to coordinate the
external studies'programs, and a network of University Centres vas established t
ughout the region. WitYthe development of the institution, the
extension
itres have become involved in continuing education and outreach
programs, a well us in the coqrdination and administration of degree and
'diploma level courses.
Since 1972, the us? Centres have participated in experimehtal projects
utilizing NASA's ATS-1, satellite. In 1974 the University established its
own communication network, and this has resultedain experimental programs
in the areas of health, agriculture and social deve lopment, as,well as those
having to Bo with tertiary education.
SATELLITE TUTORIALS
One of the'most interesting a4promising of recent experiments is the
tutorialwconducted_via satellite. In this, the course tutor (based atthe
Laucala Bay Campus, Suva, Fiji)communicates directly with students and
"local tutors" at USP Centres from one corner of the Pacific region to the
- other.
Basically, this satellite communication is in support of correspondence courses which are written by faculty (Course tutors based in Fiji) and
distributed throughout the us? region by &tension Services. But with the
satellite and other supportive mechanisms, the extramural courses are dis
tinctly different from and superior to more traditional mail correspondence
packages.

4

The satellite support is particularly valuable in the context of the
.Pacific region where mail connections are not only infrequent but also
plagued with problems, of,immense distances and underdeveloped infrastructures.
Indeed, any interactive communication by, correspondence between tutor and
student literally may consume months. The satellite helps to bridge this
gap, and even for students who live on islands remote from the USP Centre
terminal, there is at leastarSechanism.fOr indirect contact facilitated by
" satellite communications. This occurs between the course tutor (it-A41,W
and the local tutor at the Centre; who then can contact and interact with
students'as particular conditions best allow.
'

A

.

Most USP extramural courses are structured with a single Suva-based
course tutor and one local tutor based'it each Centre where a given course is
offered., And while the- course tutor is-typically an academic specialist,
the backgrounds of locaAAtutors vary, widely. In some cases, the Centre
Director serves also as a loCal tutor for one or more courses. In other
cases, a qualified Professional with expertise in a particular discipline
may be emplOmed as a local tutor.
In.still other cases a volunteer from
a metropolitan country might serve as a local tutor for several courses at
4
an introductory level.

TUTORIAL EFFECTIVENESS
During the period Augus1.1978 through June 1919, the author studied the
'characteristics and effectiveness of satellite tutorials at USP. Question.
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'mires were developed and administered to student and (both course and
local) tutor graups. In addition, detailed interviews.and on site observetiodswere condudted in a total of six countries served by USP. Detailed
elaboration of evaluative instruments, administrative techniques and primary
findings may be found in Reference (1), while impor4cnt overall results are
summarized untie; the following seven headin6..

_

.

Attendance. The questioh p attendance is important in at least two
respects;
(a) what proportion o students:is able 0 attend satellite
tutorials due to physicil proximity to USP Centre terminals, and (b) of th se
able to attend, what, fraction chooie:to do so? The combined estima e o
local and course tutors is that 70% of enrolled students are physically able
to 'attend, gith.approximately 60% of -thla group. (42% overall) actually attend Ind, bn average,throughout the .course ors semester.
1.

.

Prior Preparation. To what extent, do extramural students prepare for the
tutoiTal sessions? The general tutor responeis an almost typical teachers'
lament: it appears that external students are as conscientious as their peers
on campus, but not nearly as well prepared as their tutors would wish.
2.

As to the mecOanics of preparation, the most common mode is group discussion,
followed by reading assignments, occasionally by writtenIgkignments, and in'
some cases by activity with audidivisual materials havipg been sent terrestrially to theUSP Centre. The local tutoris ofted idttrumental in
orchestiating-groui.discussion and a/v sessions.
,Instructional Objecti
.
Tutors , note the .following to be important:
(a) motivating the student, (b) communication (or instruction) between course
and local tutors, and (c) discussion of questions relating to subject matter
or administrativs aspects of the course. When students are polled concerning
purposei foi satellite tutorials. only 50% feel these to be well defined.
Student interpretation...of purpose typically is "question.answering" or
"discussion of problems". Often this devolves to administrative.matters
(when will assignment 3 be returned ?),.or with gentle elicitation from the
tutor of informstion( What themes will be stressed on the examination?).
Other student views on rationales far'tutorial,sessions can be summarized as
(a) maintaining a personal link with the Suva-based course tutor, (b) exchanging ideas with other students in the Pacific, and (c) enabling the tutor to
deliver pre-planned lectUres:
3.

f

4.
Communications System. On the negative side, the most frequently, citet
problem is that of poor reception. With ATS -I, this. is due primarily to
And given the relativgli
perturbations on the geostationary satellite orbit.
short timeframes in whichiphese fluctuations occur, a given USP terminal may
be receiving and transmitting quite well during the beginning of a one hour
tutorial, but then fade dramatically somer3O minutes into a session. A
second problem is that the taor'is unable to interrupt students (.the reverse
is also true)! This can be distinctly ttoublesomr with long-winded questions
or answers. Thirdly, microphone placement is typically less than optimum:
units are often placed precisely where4 students and tutors would most advantageousli place references. or noteboOtes,, 'Fourth, the system is non-visual,
.
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yet most US? students use English as. a second language,while course tuto rs
are often highlOverbak in git glish. Beyond the language problem, there.are
additional cultural and individual characteristics which tutors occasionally
.note,(e.g., shyness;' lack of familiarity with equipment).

On the poiitive side, the students genuinely enjoy using the system once they
beCome accustomed4to its operational features. Moreover, the lap the degree .
of personal contact with their course tutor and their peers' who are physically
scattered over.thousands of kilometers of ocean.
Local_ Tutor Role. Students indicate the primary function of the local
tutor to be One of Interpreting what the course tutor said or wanted.
Secondary roles include preparing the local discussion group for participation
in the tutorial, pacing student progress within the overall course timeframe,
,,and motivating the individual student.
COursetutorutend to identify the
same functions for local tutors as do their students, and also emphasize
strongly the'overall importance of these indivAduals to:student suecess with
extension courses.
5.

,

Effectiveness of Tutorials. Both studqnt and tutor groups Are asked a
variety of questions which explor# Zhs effectiveness of satellite tutorials.
In addition, 'the projective indicator technique (2) was employed to obtain
an assessment of:affective response for both groups on the effectiv'eness
issue.
Very briefly, this technique utilizes single word responses given by
studentand tutor groups to establish a numerical index indicatiire\of overall
affective reaction. In the present cases, the index cala range from +5 to
The more positive the index, the more positive vaiueascribed by they,
k-5.
rating group to,satellite tutorials. The indices obtained Weri00:4 for.t1Ma
student irtOup,and 1,0 for tutors.
Clearly ;%oth groups have a positive disbut compered to otherwork done bithe
positiO* toward satellite
author (3), the ipdications are not so strong as to be overly reassuring.
In brief, more can be done to improve the effectiveness of-the tutorial
sessions and/or process.
6.

.Author's Assessment. Satellite tutorials are important elements in the
delivery of extension courses at US?. The sessions are particularly valuable
,as vehicles through which positive feedback and encouragement can be provided
to students. Since =1st students use English as a second language, and moreover work and study under comparatively diffibult conditions, such motivational elements arelistghly significant. A secondary use of the tutorial
as an administrative device. C6nsiderablatime is devoted to stock-taking on
the receipt of materials both to and
students. Since logistical problems,'
do exist and are' formidable, such discAssion is necessary and appropriate.. In
continuing (declining) order of importance, the third use of the satellite
tutorial is as a pedagogical agent in teaching. While such tutorialsTobably\
can contribute to. cognitive domain learning,.their use' for presstation or
explication of new material is of doubtful value. On an overall,basis;
however, there is no Obubt.that satellite,tutorials represent an effective
and useful link between the course idtoi and his or her remotely based
T.

.

.

,students.
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'FUTURE 'SYSTEM

Presently, Extension Services is in the midst of comMissioning an
upgraded and extended cothnunicaticns system. In addition to enhanced capability for broadcast mode communication over Barrow band transponders (as
with ATS-1), the new system includes a selective tone calling Capability,
plus 'facsimile and slowscan television facilities.
Moreover,, the ,audio
production studio is being modernized, arid a new video,product,ion studio
is being established. All of these facilities will enable a broadened
b
programmatic output, both in 'teaching and in various development a]. out
activities,
In the latter, joint programs'are planned with various organize.tfons serving, the South Pacific region. Topical areas in which the communications system will play an important role include health, agriculture,.environmental resources, and social and economic development.

*44
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THE DISTRIBUTIONAL. IMPACT OF AN
. ALTERNATIVE TELEPHONE RATE STRUCTURE

Alan/Baughcum
Charles River Associates
Boston, Massachusetts

.

Telephone rate structures have characteristics which reflect society's attempt
4
to achieve several different objectives (1):

'

1.

universal service

2.

static efficiency in resource allocation

3;

equity for different users

4.

finalicialself-suffifiency

5.

preemption of uneconomic enkry

6.

consistency with expected technological chafte

7.

administrative simplicity

8.

historical coAtinuity
1

The purpose of this study is to evaluate the impact of a radically changed
telephofie rate structure on-the welfare of the average family in each of twelve,
income classes. -This alternative ratelatructure has characteristics which
achieve objective:3.1-2 and 4-7 more nearly thafi does the existing rate structure. The incidence
the welfare effects of changing to a new rate structure
is an important asp
of the degree to .which that rate structure' is equitable,
i.e., meets obje
ve-3.
The alternative rate structure, whose distributional properties are to be
analyzedan this paper, possesses characteristics very different from existing
structures; specifically as compared with present teleptione tariffs, this
..
alternative structure:
#.
,

1.

cute manthly'eccess charges drasq.cally'(by at least 50 percent);t

2.

Amiosefra time of days call charge fofjocal

,

-

3.

reduces a. 1 long distance charges especially on nights and weekends; and

4.

bases long distance charges on durationAi call rather than distance.

IP'

,

.

These very extreme changes mean that a welfare analysis of these changes
would not be an evaluation of the more moderate and gradual types of rate
structure adjustments likely to be made by regulators. Yet this;sxamination
of incidence effects should help policy nakeis understand tin gaifits and
,:dangers tofair treatment of costumers as they move'in this direction (i.e.,
essentially toward a more usage sensitive and less distance sensitive rate
.

structure)'..

.

.,e

,

..
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To better understand the incidence complications of adopting such a rate
structure, or structures of similar character, this paper explores the
changes in annual telephone expenditures that might be made by families in
each of 12 income classes if the particular rate structure shown in Table 1
were adopted (2).
In addition to the direct "household effects" caused.by changes in hous old
spending on telephone service, businesses will also pay slightly more for the
telephone services they utilize under the alternative rate structure than,
under the existing rate structure. This slight increase in expenditure will
reflect itself in changed nices for the goods and services which the businesses .sell or in changed peyments'to the inputs utilized'in producing those
goods.and services. As a result, the-consumer, either through his income or
through his general contumption expenditures, will be affected by changesan
business telephone expenditures..
a.
For a variety of.reasons, -it is not possible to interpret eithAshan increase
qr a decrease in per-family telephone expenditures as.a straighrforward decrease
or increase in the well-being, or welfare, of a family. To make welfare determinations in such circumstances, various price indices must be compared (3).
One commonly used index of price change (the Laspeyre Index, L) weightt prices
in any two periods under examination (say; before and after the adoption of a
new' telephone rate structure) by the quantities consumed in the initial period.
Another alternative (the Paasche Index, P).wonld be to weight prices by quantities consumed in the final period.
Still another possibility (the Index of
Income Change, 2) would'be to weight.,priCes in.each period by the quantities,consumed in each peridd, respectively; this, of couise would simply be the,
o of final expenditure toj.nitial expenditure.
.

.

.

or a family of a given. income-class, if .the ordering of the various indices
is such that the index of expenditure.change,tf, is greater than both.the
Paesche Index, P, or the LaspeyiEr-Indeqs,. L, then.it may be concluded that the
famin is better off afterethe change in prices. Conversely, when E is less
than-both P or L, the individual family's welfare cen.be said to have fallen
under the nee price regime.
Other ordeings of these thrs price indices are
either logically contradictory or indicate that no conclusion can be drawn as
to the change in a family's level of weliere (4100,0.?"
.

r

.

Background Data ad Information

.

-

In order ttf-comeute price indices before and after a change such as that to an
'Alternative rate structure, it is first necessary to estimate\ths various;pricet
and quantities being ansumedibefore and after) in various see ors' of family
telephone expenditure: residential local, residential toll, and distributed
business expenditures. Estimated 1975 telephone rites and revenues under the
existing and alternative rate structure are. presented in Table 1 (5. All
telephone servict rates and revenues shown in Xable 1 have been deflated to
1972-1973 values in Table 2, Expenditures on telephone service by income
class (shown in Table 3) were taken from the 1972 -197 Consumer Expenditure
S urvey (CES)
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Table l

4

TELEPHONE SERVICE RATES AND REVENUES IN 1975

UNOER AN ALTERNATIVE RATE STRUCTURE

Alternative

Initial - 1975

ens fees s

Business

Residential

Service,

Local:
Stetted/

Residential.

Aeneas
fdollarsrldrallars)

Revenues
Rotes
(billions
(dollars),of dollars).

510.00/me. "A1.28

$3. /io.

-52.55

1.00/00,.

.85
3.31

e eves

type of

1975

Rs*

Rates

(b;;Iioes'
Rates
Idellats) pirddllars)

jdoilars),of dollars

57.43/me.

521.00/mar. 52.1i

Service

-

Local;
Access:

55.95'

(billions

.

3.60/mo

Extensions

Cali'

v

.30

.0041/call

Call

.40,

.,

TOW;

.21/m1tv.

5.52

.21 /Min.

6

LA

.21

.042/call

.6.71

6.16

1

Tol f

14.23 \

00.46

TOTAL

.00/mo.

.054/call

TOTAL

6.35

4.94

'TOTAL

EquIpment4

v

1.76

.0167/call

.109 /min.

. .109/mln. 4.,111

TOTAL

'

10.69

8.98
15.69'

Residential initial local station revenues were
s.
=Initial station rates represent estimated average c
derived by multiplying the number of predent main stations (66.7'million) by the initial monthly large and then
by 12 to give annual revenue. Business revenues represent the total of 9.4 million business mains at $21"Oar month
and 1.5 PBX trunks priced at 531.50 per month. See Charles RIver,Associates, The geononpls of Competition in the
101econnunioationa Industry (Boston, Mass: GRA, 1979) Appendix C, Table C-12, for more cokelete explanation.

p

The altkrnative rate structure access charges,and revenue,ere taken from ioc,1 Rate Structure A, as seen in
Op. Cit.. Apptdlx C, Table C=B.
t .
k

.

4

'The business extension charge is assumed to be roughly twice the residential extension estimate o,f 51.50.
Business extension revenue was estimated by estimates of 8.4 million businpss and Centrex extenslops-which is the
total after deducting ?9.9 million residential extensions from 48.3 million total industry extensions (excluding
pnk and OS/. Residential extension revenues are not included in this anaipsis.

4

.

4

,

Allusiness and rel)dential equipment charges are taken'frole the alternative rate structure as seen in CRA,
Iiy
Op. Cit., Appendix C, Table C-8. Businessvequipment:revenues under the alternative rate structure were.detived
extensions
(C0A,p.
Cit.i0Appendix
C,
Vable'C-7/..
stimates of 9.4 eflilion business mains and 8.4 millidn business
.
Susi residential equipment was estimated using 10.7 million mein stationii,
'

r

4

#.

Ilk
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Table.1 (Continued)

TELEPHONE SERVICE RATES AND REVENUES IN 19/5 AND UNDER AN ALTERNATIVE RATE STRUCTURE
initial average per-call charges were derived by assuming 120 calls per household per month. This implies 97.1
billion residential local calls (67,447,000 households); from a total of 192.3 billion calls (see CRA, Op. Cit..
Appendix C, Table CAI, footnote 4, p. C-279 95.2 billion vuslness local calls are left.
Since 10 percent of residential
and 46 percent of business phones,have metered kcal service, 95.2 billion business calls x .46 = 43.79 billion measured
business local calls and 97,1 billion residential calls x .10 = 9,71 billion measured residential local calls.
Since
a total of 53.5 billion metered local calls results in an average per-call charge of 8,0406 (12.17.1,53.5), this
implies an average residential charge oI 8.0041 per call (1.0406 x .10), and 1.0107 per call ($.0406 s .46) for
Initial local call revenues for both'business.end residential are then derived by multiplying the
business calls.
total number of local calls by the respective.price per call.
Assuming the peak, shoulder end off-peak local call distribution as explpined In CRA, Op. Cit., Appendix C.
Table 0-0, footnote 4, p. C-27, the alternative rate structure average.per -call charge is derived as follows:
.00(1.061
.10(8.04)
.1018.02) = 8.054 for'business calls, and
.35(8.06)
.40(8.04)
.25(8.02) 0 8.042 for residential calls.

Under a local alternative rate structure (CRA, Op. Cit., Appendix Sw Table.C-8), residences are assumed to make
93 calls per month at 8.04 shoulder call charge. This implies 70.9 all on residential calls per year (70.7 million
mein stations), and 83.31 billion call revenues per year, given average per-call charge as derived above. .Assuming
businesses make 12 local calls per day at 8.06 peak charge, 250 business days per year yields 06.4 billion local, cal is
Per year, and local 'calling revenues c4 84.67.billion.
7

8.21 per minute Is der,ived by dividing 813.4 billion of initial total toil revenue by total Interstate and
intrastate foil minutes of calling volume of 62.0 billion at the old rates. Total InItial tell revenue and toll
calling volume are taken from CRA, Op. Cit., Appendla. Tables C-9 and C-I2.
Business and tesidentlal Initial toil revenues were calculated from total toll revenues using a 40-60 business
residential split which Is explained below. In 1972, business long distance Interstate messages were 46.7 percent of
total= residential was 50,1 percent. 'For 1973, the figures were 47.4,percent and 49.6 percent respectively. /hug,
the split for business for 1972-1973 is 47/97
40 percent and that for reildentiel is 50/97
52 percent. (Source:
Long Line Statistics 1950-1975,1 Bell Statistical Minuet shows an average for the years 1972-1973 of 3,394,599 long
distance interstate messages, forty -eight percent of this Is 1,629,408 total business long distance interstate
sessages and thus 1,765,192 residential messages, Apcording to Long Line Statistics, for 1971-3 the average residential
long distepce interstate message length by paid minute was 9.67, and businesses averaged 6.09minutes In length (see
_page ill of Long Lines Statistics 1950%1975). Therefore, 6.09 minutes x 1,629,406 messages a 9:923,695 total business'
minutes)',ihich equals 37 percent of total, and 9.7 minutes x 1,765,192 m 17,122,362 total repldentlal lnutes or 63
percent of total. The dIstrIbutlait.oirsiesssageS by time 04 day, assuming the length of call Is the same In each
category, Is:

Footnotes continued on the following page.
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Table 1 (Continued)

7E4ONONE SERVICE RATES AND REVENUES IN.1975 AND UNDER AN ALTERNATIVE RATE STRUCTURE

Bay
(Percent)

Evening
(Percent)

Night/Weekend
(Percent)

Business-

1177ff) Trran 3.5 (.40)

Residential

36.0 (1)

55.5 (.651

.6 C.401

The numbers in parentheses indicate the proportion of the 1978 ful
rate taken from the 1978 Boston area phone
book (New tnglandlelephone and Telegraph). Thus, the percent of busindss calls paying full rate is 90.1, and that
for residential IkA755 percent. Then the share of total long distance minutes times the percent of calls paying
full rate serves as an approximate measure of the share of total toll revenue that e4ch service'category eaeni.
This lefties 41.2 percent for business and 58.8 percent for residential.
Estivate of total toll service ravens was
taken from CRA, cp. Cit., Appendix C.
'Business and residential toll per-call charge under the alternative rate structure was taken from CRA: op. Cit.,
Appendix C, Table C -Ile.

Assume residential price elasticity for toll calling of -1.2, and business price elasticity of toll calling'
of -0.7. elven initial quantify demanded for business of 26.29 billion minutes (55.52 billion f 1.21/010. then
new quantity demanded under the alternative rate structure is $4.53 billion. Similarly, Initial residential toll
minutes of 34.54. billion 17.88 billion 4 5:21/110n) result in the alternative rate structure toll revenues of 58.98
bill ion.

,

.

.

.

SOURCE:

Calculations by Charles River Associates Incorporated, based on sources cited above.
.

,
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Table 2

TELEPHONE RATES AND REVENUES IN 1975 AND UNDER AN ALTERNATIVE RATE STRUCTURE DEFLATED TO 1972=1973
0

Alternative

Initial - 1975 -

Type of

(dItirs)

Seer

Revenues
(billions

s

Business

Residential

Business

Rates

ReVenues
(billions

oftjahul-)41 diloillm

'Type of
Service

Rates

k

Residential

Revenues
(billions
of dollars

Revenues
Rates
(billions
:dollars) of dollars)

Local:*

Local:'

Station'

$18.14/mo.

$6.42/mo.

$2.47

Access

$5.14

$8.164/mo.

$2.59/mo.

t1.11

$2.20

,

Extension

,

,.26

2.59/mo.

Equipment/

.86/mo.

.86/mo.

.18

.73

Phone.

Call

.

Toll:*

.0035/call

1.54

.0!62 /calf

4.27

TOTAL

.35

5.49

5.26

.20/win. .7.50

9.53

f2.99

.20 /win.

TOTAL

/

A

Call

.047 /call

Toll:2

4.06
5.35

TOTAL

.101/min:

TOTAL

4.31

9.66

4.036/Call

2204
5.77

°

.104/min.,

94.21

ff.32

2Average 1972-1973 local rates dre 86.4 percent of those in 1975:

124.4
1)7.0
2(139.7)

0

.

064'

where 117.0 0 1972 local rale Index
124.4 = 1973 local rate Index
139.7 = 1975 local rate inddx
(Based on 19600100)

2Average 197;!-1973 toll rates are 95.2 percent of those In 1975:
if

100.9
(02.6
2(106.91

SOURCE:

.952

1972 loll rate index
where 100.9
102.6 = 1973 foil rate Index
106.9 = 1975 toll rate index
(Based on 19600100)

Cilculationt by Charles River Associates Incorporated. 1972-1973 local index computed iron local rate indices
1972-1973 toll Index computed from
reported In American Telephone and Telegraph, Statistical Report, 1976.
message toll rate indices reported In National Association of Regulatory Commissioners, 7114/ Rates iy Moot
July 12,-1976.

.
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Table 3

.

TELEPHONE AND CONSUMPTION EXPENDITURES BY INCOME CLASS, 1972-1973

(

(3)

(2)

(1)

Average
Annual
Telephone
Expenditure

..

Assumed
Family Income
.

DIM,

.

Number of
Families
(Thousands)

Per Fam41

'Ilidpoint

Refer! Taxes

(4)

(Dollars)

(6)

(5)

Average
Annbal
Consumption
Expenditure
Per Famil
Dollars

(7)

*
Total
s
Lion

/of

oportion
Total
Consumption

by

(bConillions

of dollars)

Income Class)

Total Reportlg
$3,000 '

$170.90.

67,447

$7,883.95

531.75

1.0000

A1,500

86.21

9,065

3,039.34

27.55

83-3,999

3,500

112.68

3,991

3;999.69

15.96

.0300

$4- 4,999

4,500

124.88

3,624

4,531.32

J6.42

.03(f9

85-5,999

5,500

128.03

3,282

5,099.71

I6.?4

.0315

86-6,999

6,500

A48.81

3,401

5,724.1t

19.47

.0366

Under

87-7,999

7,500

156.85

88-9,999

9,000

166.713

810-11,999

11,000

$)2-14,999

13,500

i

'

.0518

3,251

6,147.90

19.99

.0376

6,594

6,921.21

45.64

.0858

178.38

6,278

7,888.79

49.53-

188.93

8,375

8,889.67

74.45

'

.0931
,

.r400k.

815-19,999

17,500

213.42

9,996

10,639.26

1:6.35

.2000

820-24,999

22,500

229.19

5,028

12,591.46

63.31

.1191

$25 and overt

37,500

289.25

4,560

16,737.95

76.33

.1435

%damn (6) = Column (4) x Column (5).
:Assume $50,000 as upper limit.

tolumn (5) x Column (4) divided by $531.75 billion offotai family consumption expenditures.
.

SOURCES:

Columns 1, 3, 4 and 5 were taken from U.S. Department of Labor, bureau of Labor Statistics,
Consumer gxpeoditure Survey Series: Int.ttsview Survey, 1992- 1973, Report 455-4. 1977, pp. 4-9.
CalcUlatIons resulting In columns, 2, 6, and 7 by Charles River Associates incorporated are
based on columns 1, 3, 4, and 5.
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Residettial Local ExiDenditure

from lower
Under the alternative rate structure,.residential consumer
station connect and equixent charges amount to $2.97 per month
onth or $35.64 per
year (Table 2) per main
ation (7). The result of this dtcline in price is
an estimated. increase in 4he number of residential main stgions, or subsctibers,
of approximately 4 million(8).
.

The 4 million fagilies who newly sublcribe to the telephone network represent.
a group for whoi-the move to the alternative rate structure is clearly an improvement over the existing rate structure; presumably, these new"connections
will be made only if the individuals felt that their levei.of well-being would
thereby be'increaied. Given the configuration of residential connect and
calling charges, this group prdbably.desires, in the main, connection to the
system atd does not represent a large demand for calls, either toll or local;
this new group of 4 million main stations should therefOre have significantly
different calling and welfare patterns from existing subscribers to the telephone system. Specifically, existing subscribers are more likely to make.
large numbers of calls, at least local calls, under the present rate regime
which features very.low or zero chargesfor local calling. The essential or difficult welfare question, in fact, is whether the gain from reduction in connect and ,
equipment charges for existing subscribers is or. is not offset by welfare losses
from increased expenditures for local calling as theprice on those local calls
rises significantly under the alternative rate.structure. Because existing and
new subscribers are very likely to have different calling characteristics and
because information on new subscribers is necessarily speculative (e.g., as to
quantity of local and toll calling), this,analysis will separate new subscribers
froni the determination of welfare changes.created by the change'in,price
structure, The familiee for whom welfare"changes are computed therefore will
represent existing subscribers to the telephOne network. This procedure means
that the analysis is biased toward concluditg'that families in particular income classes, specifically tfie lowest two or three income classes, will show a.
diminished level of well-being Under the alternative rate structure. Were new
connections to the telephone network also included, many of these connections
mould be made by families'in the lowest two or three income classes (9) and
these new connections would provide an undeniable welfare gain for these.lowest
income groups. In shott, the deletion of new Subscribers from the welfare
analysis means that much of the beneficial welfare impact of moving toward
."
even greater extensions of service to the U.S. public will be missed by this
analysis.
.

Table 3 indicates that the average annual.telephdilg expenditure of the average
(reporting) U.S. family in 1972-1973 was $170.90. Under the existing-rate
sttucture,as shown in Table 2,.residences are charged $6.42 per month on
average for connecting one main station to the telephone network. Converting
this. charge to an annual figure of $77-.04 (12 x $6.42) and subtractise, that
from total family expenditure on telephone service results in a sum of $93.86
($170.90
$77.04)-which should represent the average family's annual expenditure for local and toll calls. Such calculations were made (see Table 3) for
each of the, 12 income classes under examination.

I

-3
s.-

.To further break down total annual expenditure for local and toll calling into
its constituent pArts, the average number of annual local calls per family for
each4income clais must beestimated (10). Data from, the Consumer Expenditure
Survey (11) indicate that the average age of the head' of the family in the
lowest income class is 57 years as compared to an average age in the low- to
mid-40s for. the $8,000 to $25,000 income class. The'loWest income 'class also
has a disproportionate number of persons aged 65 or over as compared critb.
other income classes.. Conversely, the distribution of children under 18 is
such that the lowest income class has disproportionately few children. The'
size of the family, generally increases as the level of income increases. In.
short, the lowest income class is heavily weighted toward single-person
families who are older and retired.
If it is reasonable to suppose that calls per'family increase as the size of
the family increases, as the number of children (teenagers in particular) in
a family incr ases, and as work contacts increase, per-family calling shouldthen rise as i coie increases. Givan the piuci y of information, the safest
assumption would seem to be that local calling is distributed across income ."
classes simply in proportion to populatiph in hat class (12): Column 1 of
household per year as derived
Table 4 shows ,the initial number of caris p
from the distribution of population acros income classei-inthe Consumer
Expenditut Survey data:
.

.

,,.
.

In order to compute the estimated residential local calling expenditures under
the alternative rate structure, the elasticity of'..calls to a Oingeln calling
charge in different income classes inust
estimated. ,DataAlkitations pre- --'
elude rigorously estimating "actual" demand elasticities. The elasticities
p
used, is shown in Column 4 of Table"4, do possess, fiver, various desirable
/ ,
Characteristics: 'they become more inelastic with
income (13);'they ;':
are consistent with an aggregdte elasticity of approximately -.1 (14);:and -N,,
,,e=Mlb
.
there .are no large jumps in elasticitybeyeetrincome,classes.*
.

be

1.

hr:

.

,

O

Table 4 illustrates some of the problems in i4Otifying changes in lev Is. of
well-being with changes in expenditures. As,,extsult of moving from ths..."
al rate structure to the, alternative rate'itrudture, for example, he
lowest income class reduces its expenditure* du obnnect endttlocal calling
by approximately $25 per year. However, Leis ififtuption:ine*penditureis
accomplished at the price of cutting the anhu4010qmbex.of local calls per
family in half; rather than making two'phond calls.OridatJander the in.a1
the syst
rate structure, the typical family .(pre
usly.contiected=
he lowest income class will be mak
ap roximatelyama:p que call per day
nder the alternative rate stFucture (a s
n.be made about ehi
'ai coast:
r-call price of
nett to the lowest income.claitvaa well).. Howe er:Oh
d in Table 4 is
local calling under the alternative rate stru ure
s of day, each
derived by aggregating calling patterns acro s'varicu,
time of day having -Its own cost-based price. .Implidit
the application
of the same aggregated per-call-charge for local callaoss all income
classes is the assumption that each incomdfdlass OilNistribute its calling
pattern by time df day in exactly, the same fashiorr(p)14wLower income, classes
may be more sensitios to higher peak charges and cc:42,414ft theircalling
totlmes of day in which the chatges are lower. As* result, the effective
.

.

'
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Table 4
AVERAGE RESIDENTIAL EXPENDITURES FOR LOCAL TELEPHONE SERVICE BY INCOME CLASS:
INITIALLY AND (HIDER AI ALTERNATIVE RATE STRUCTURE

(1)
Initial

Number of
Calls Per

Yoe,

Under $3,000
3 -3.999

$

4-4,999
5-5,999

$
$

6 -6.999
1 -7,999

8-9,999
10-11,999
$
$
12-14,999
15-19,999
$
$ 20-24,999
$25,000.and over
$

Calling

Family ifxgenditert
Per Fetidly
Per

Incase Class

$

(2)
Initial
Local

,

(3) °
Initial

Total
Residential
Expenditure

Per Family

706
960
1.060

$ 2.47
3.36

.1 79.51

3.71

1,210

4.24
4.41
4.77
, 4.94
5.65

,80.75
61.20
01.45

1,261
1,363
1,412
1,615

1,715
1,816
1,917
1,917.

6.00
. 6.366.71
6.71

8040

81.81
81.98
82.69
83.04
03.40
03.75
83.75.

(4)
Elasticity
of Calls
to Per-Call

ASEIL
-.3
-.3
-.25
-.20
-.20
.1.15

-.10
-.10

-.10
-.05

-AM
0

(5)

.(8)

(8)

(7)

Alternative Alternative Alternative
Estimated Local Calling Local ResNumber of
00601idential
Expenditure
Calls Per tare ter

Finibt

Family'

Per Family',

351

$ 12:64
17.17
21.31
27.32

$ 54.04
58.57
62.71

28.48
34.60
40.25
46.04
48.89

69:88
76.00
81.65
87.44
90.29
99.58

477
592
759
791
961

1.118
1,279
1,358
1,616
1,746
1,917

Or'

58.18
62.86
69:01

68.72'

104.26
110.41

Change in
,
Total
Local
Expenditure

Per Futile

1 $25.47
+
+
+
+
+

'Derived by assuming local calling was distributed by the proportion of population'in each inc OMIO class and
dividing the Income. classes' calling molime by the number of families In that Income class.

:Carne II) x S.0035 (estimated per-Zeit cberg; for local residential call= see Table 2).'Column 12) plus initial station connect.cieWge of $77.04 (derived from :Table 2:

$6.42 g 12 months).

Estimated volume of calls under the alternative rate structure at $.036 per call.
-sColumn IS/ x 1036 (estimated p.r -call charge for local calls under the alternative rate structure.
See Table 2).
)
sColUm (hi plus the alternative rate structure annual access and egulphieni station'charges 044).40
($3.45 x 12 months).
'Column IT) less Colima 131. A plus sign indicates an increase In expendltyre undo i tbe
Istructure and a negative sign a decrease.
SOURCE:

Calculations by aaries River Assoclalos.

10

rat ,.

21.83
18.04
12.56
11.57
5.81
.33

4.75
7.25
16.18
20.51
26.66

ti .

local per-call charge for the lower income classes when averaged across all
times of day might well be lower thai that for higher income classes; the
reduction in local calling.bY'50 percen derived for the lowest income
class is thus probably an overstateme . Without knowing the nature of the
shift in calling patterns for t
lies in-the various income classes,
-however, it is impossible to know exactly how many, Additional phone calls
above those shown in Table 4 under the alternative rate structure would be
generated by shifts in time-of-day calling patterns,

"'"

Table 4 suggests that the change in local expenditures per household moves
from negative to positive under the alternative rate structure a income
"..level rises.
For higher income classes with (by assumption) virtually
ltpftelastic demands, there-is a significant increase in annual expenditure,
presumably tapping the willingness to pay asrevealed by the inelastic demands
,of those income classes.
'Iles idea

enditures

a

splays the average family's annual expenditure on toll
Tagle,5
Column
exist
ng
rate structure for each income class. These estimates
calls un
e by subtrac ing local calling 'expenditure under the existing rate
are d
structure, shown in Ta le 4, as well as the annual connect charge of $77.04
from the total annual amily expenditure for telephone services.
.

By dividing average filly expendituKe on toll calling by the estimated existing average toll charge of $.2 per minute (see Tible 2).i it is possible to
derive, as shown in Column 2 of Table 5, estimates of the number of toll calls
made by families in various income classes under the existing rate structure.
To derive toll charges under the alternative rate structure, an overall aggregate toll elasticity of -1.2 is assumed-(16). Applying that elasticity across
all income classes -- since there is no available evidence, pro or con; as to
whether or not toll elasticities change across in,Ohane classes -- the number of
toll calls under the new alternative rate structure can be estimated, As well
as the level of toll expenditures under.the new rate structure as shown in
Column 5 of Table 5.
As a result of the assumed toll elasticity being gteater than one, all families
spend more money on toll calling under the new rate structure than under- the
.old° The amount of increase is minimal for the lowest income c11.ass, $1 per
year, but is as such as $28-29 dollars per year for the highest income class.
Once again, though, these changes im0expenditure mask significant changes in
price and quantities.
Distributed Business Telephone Service Expenditures
The telephone companies often argue that a major cut in toll charges, such as
that embodied in-the alternative_ rate structure, would necessitate a sizeable
increase, in local residential rates. Under the alternative rate structure,
however, toll.calling charges for both businesses and residences are reduced,
yet total business expenditures for telephone'pervices are increased, tliareby
arges.
-iittating the need for dramatic price rises in residential local-acces
Under the alternative rate structure, business toll revenues fall by approximately
31041

4

Table 5
RESIDENTIAL EXPENDITURES FDR TOLL TELEPIIO$IE

0

LAVICE WINONE\CLASS:

INITIALLY AND UNDER AN fLTERNATIVE RATE STRUCTURE

Initial Residential
Toll Expenditures
Per Family '

Incele Class

(3)
Initial No.
of Minutes

(4)
Alternative

Mgrittsper

per Fail?

(51

Alternative Restdential Toil
tures per Foxily

Change 16a ) Residential
Toll Expenditures'
per Fanliys

6.70

34

-1.2

75

2) $3 - 3,999

32.28

161

-1.2

353

33771

+ 4.43

1) under $3,000

$

$'. 1.10

$

3) SA - 4,999

44.13

221

-1.2

484

50.34

+ 6.21

4) $5- 5,999

46.75

234

-1.2

513

53.35

+ 6.60

5) $6 - 6,999

67.36

337

-1.2

739

76.06

+ 9.39

6) $7 7 7,999

75;84

375

-1.2

822

85.49

+10.45

7) SS - 9,999

84.80

424

-1.21

929

'96,62

+11.82'

8) $10-14999

95.69

478

-1.21

1048

108.99

9) $12-14,999

)05.89

529

-1.2

'1159

120.54

+14.65

10) $15-19,999

130.02

650

-1.2

1425

148.28

N +18.10

727

-1.2

1593

165.67

+20.23

1028

-1.2

2253

234.31

+28.01

11) $20-24,999

145.44

12) $25,000 + over

205.50

)

/4r-\

+13.30

lElerlved by subtracting Column (3) of Table 4 free:Column (3) of Table 3.
'Estimated volume of calls at $.20/solnute per-call charge (see Table 2); Corona (1) * $.20 /minute.
lEstimated volume of cans under the alternative rate structure using .41 m 90 (IVOI)E and call elesticily (E) In
Column (5)NE.

'Colton (4) X L'104/pinute (see Table 24
'Column (5) - Column (I). A plus sign Indicates an increase in expenditure under the alternative rate structure;.
a minus sign Indicates a decrease.
SOURCE:

CalculatIons,,by Charles River Associates incorporated.
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$1 billion '(as shown in Table 2), but thfs $1 billion is offset, by e$1 billion
increase in budiness expenditures on local telephone service (17). ,

Businesses, of course, represent contractual arrangemelts linking dollars of'
revenues to payments to the factor inputs which genetate'those revenues._
What businesses ,ay for telephone services will ultimately be reflected in
changed prices to consumers for the goods or services produced by the business
-or is changed payments to the factors of production (land, laboi, capital;
management) Utilized in the production process., One way of distributing
telephone service expenditures as a type of sales tax; i.e.,,telephone e enditures are passed on to consumers as a constant percent of sales. In
essence this implies that the U.S. economy is generally competitive so that
chthges in telephone expenditures by businesses are paid by consumers in the
long run,' rather that. "absorbed" by reduced payments to the factors. of production. Thus, under these assumptidhs, consumers in a given income class
would pay busineterephone service expenditures in proportion to that income
:-.class's share of total cons
tion expenditures..

.

4

To measure the effect of c ages in business telephone expenditures as they
flow through to families in the various income classes,vbusiness telephone
service expenditures for 19714973 (approximately $9.53 bitllicii0 were distributed by each class'i share of total annual consumption; as down in-Column 1
of Table 6. Total business telephone expenditures are estimated to rise to
$9.66 billion under the-alternative rate structure and this is distributed
in Column 2..of Table 6. Assuming that the changes in telephone expenditure
and shift consumption patterns among classes perceptibly, business expenditures
under tile initial and alternative rate structures were distributed by each income
classAproportion of total consumption,expenditures (from Table 3, Colubp 7).Since the size of the total increase in business expenditure was smallf-approxir.
mately $130 million, each ,family was faced with a very small increase in distributed business expendicires. The lowest income class faced an annual incregse of
less than $1 per houseCold while the highest income class faced an increaseof
approximately $4.

.

Overall Change in Family ExpendiSaips
for Telephone Service

t

.

4,

.

-.

The estimated changes in residential local, residential toll, and distributed
business expenditures created bymoving to the Alternative rate structate are
summarized in Table 7. It is clear that the upper income families will pay °
significantly more fbr their telephone Services under the alternative rate
structure than undqr the existing-rate structure. A family-in the lowest ,,
41:4
income class, however, will pay .approximately $2per month less for its .teit:,
phone servile.
(Recall, though, that.the lowest income class also reduceem
its local calling by approximately one-half under the alternative rate:structure.)
While the alternative rate structure does result in significant expenditure in- /
creases for several higheeincome classes, these increases occur because thoie
families are assumed to make large numbers of local calls apeak'hours and to
more than double their toll calling under new lower toll rates, thus'offsetting
'. lower connect and equipment charges.
.

.
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THE CHANGE IN OISTRIOREOMISINESS TELEPHONE SERVICE EXPENDITURES
IRON THE,EXISTING.RAME STRUCTURE TO AN ALTERNATIVE RATE STRUCTURE
-

Intone Class
s

(1)

(2)

Initial
Distributl
of Tota)/
Consumption
Income Cla

x $130 Million:
(Millions of dollars)

./.---,

'

. Column (1)

(3)

(4)

-

Number of
Families'
(thousands)

Change In
Expenditures
.

_Per Faille

$130.00

67,447

$'+1.93

6.73

.9,065

.74

3.90

3,991

.90

4.02

3,624

1.11

CIO

3,202

166

4.76,

3,401

1.25
1.40

576'

4.09

3,251

+1.50

11.15

6,594

1.69

.0931

12.10

6,270

+1.93

.112-14,999

.1400

11.20

8,175

115-19,1999

.2000

9,9967\

2.17
2.60

15.40

5,020

+3.00

18.66

4,560

+4.09

1061 '

',moo

Under $3,000'

.0510

$373099

.0

14-4,999

.0

A5-5,999

.'

:16-6,999

.

$7-71999

.

-9,999
;10I0-11,999

;

15

.0050
.

'

120-24,,99

.1191

$25 and over

.1435

-

.

26.00

4

A

1

Ifromeoluen (71, Table 5 of this appendix.
2$430 million Is the increase In busIness telephommexpeedltures as rate structures move
from the Initial one 0
$9.53 billion In business expenditures to the alternative rate
mil* In business expenditures. See Table 2 of this paper.
structure. generating $9.
'

=Column 14/ of lab le

51

footno6s continued ocefollowIng'page.
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Table 6 (Ceatieued)

THE CHANGE IN DISTRIBUTE° BUSINESS TELEPHONE SERVICE EXPENDITURES
FROM THE EXISTING RATE STRUCTURE TO AN ALTERNATIVE RATE STRUCTURE

/
'Column 14)
Column M. the positive sign indicates an Increase In expenditures under
theAtternativi rate structure.

SOURCE: 'Calculations by Charies`lliver Associates incorporated based on sources cited abo;e.

.
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Table 71

ESTIMATED INCREASE (s) OR DECREASE (-) IN TOTAL Noun EXPENDITURES BY A
FAMILY FOR TELEPHONE SERVICES UNDER AN ALTERNATIVE RATE, STRUCTURE, BY INCOME CRASS

Change la
Residential Expenditures'

Family Income ,-,
Before la
-

Local
1-25.47

Under ii!00

Toll

,

Total

+ 1.10 4 -24.37

51-3,999

-21.83

+ 4.43

$44,999

,-18.04

+ 6.21

Change in
Total Annual
Telephone

Change in,
Business
Expenditures

latallitti

it0.74

+ .98

.-17.441 '

-11.85

5-23.63
-16.42

.

*1.11

-16:72

.

l

-12.56

+ 6.60

- 5.96

+1.25

-11.57

+ 9.39

- 2.16

*1.40

57-7,999

- 5.81

+10.45.

+ 4.64*

58»9,999

-

.33

+11.82

*11.49

0410
0.69
11.43

*19.98

$5-50999
sv

5S-6,999

'- 4.71

-4).78'
'4 6.14
,

+13.18

+ 4.75

*13.30

418.05

512-14,999

.* 7.25

*A4.65

-4,21.1291._

*2.17

+24.07

515-19,999

06.18

418.18

+34.36

+2.60

+36.96

520-24,999

+20.51

*20.23

+40.74

$.48

$25,000 and over

$26.66

*28.81

*55.47_

+4.09

510-11,999

.

.

,

+5v.36
c

SOUFCE:

cr."

Calculations by Charles River Associates Incorporated.
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Welfare Change As Measured by Price Indices
4

If the existing cate.structure is changed to the alternative rate structure,
the overall impact of various price and quantity -changes can be compared by
computing price indices for each of the12 income classes under examination.
Table 8 displays the results of these price index computations (18).
As the ordering of indices qasplayed in Table 8 exhibits, the movement to the
alternative rate structure' makes families in none of the.income classes unmistakably worse off. Indeed, all income classes but the very lowest are made
better off by the move to the alternative rate,structure (19)4
For the lowest
income class, the fact that E is greater than P means that the individual
family in the lowest income class does not sufferra fall in standard of living
by a move to the, alternative rate structure; however, the fact that E is not
greater than 1, 'Means that the wi rate regime canna be described as one in
whichthe fadily's standard of living has beet increased.
Two important considerations, moreover, bias this analysis toward concluding
that families in the lowest income class will be 'harmed by boving to the new
rate structure. Firit, the loweqt income class should contain a significant
Portion of the 4 million new subscribers gained under the alternative rate
structure, the gains from which are ignored in this analysis. Second, the
assumption that families in all income classes adjust their local calling
patterns in exactly the same way to a new regime of local time of day user
charges requires that the'lowest income class make the same adjustments in
calling' patterns 'as the highest income class. the lowest income class seems
'.Pmore likely than the highest income Class to shift lodal calling to times of
diy in whistcalling gharges are lower.
'-

SUmmary and COnclusion.
'

This.Paperoeports on an evalitation of the income incidence of welfare changes,
due to the adoption of a radically new type of telephOne rate structure. This
new rate structure was characterized by lowered access-charges, positive, prices
for local calling and lowered aid distance insensitive long diptance charges.
The families in-the lowest income class (income .under.$3000/vr.) who are exiatine
subscribers are the group most likely to be adversely affectedoby the changed
rate environment. Yet this analysis showed that such families were nop.clearly
t
harmed or helped by these radical changes.

This study is of interest methodologically.because ip.allows the analysis of
equity to go beyond su
icikl discussions of subjettiNre opinions of fairness:
The use of index num r allows the explicit modelling of welkare.chadges across
es an provides useful informAtion tor-regulators and policy makers.
income t

fr
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.
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Table 8

MU AMBERS AS INQI

CHAMEI,

Index Sweets Exclu ihi Distributed S

\
Income Class-

E

1.

--.....

-P

Index°
lationshie

ness Expenditures

elfare Change Under
the Alternative
Rate Structure

undlorS3,000

.72

.82

.66

1.>PP

Inoonclustvs

S3-3,999

.41

,82

.64

Positive

64.4,999

.9t

.82

.64

85-5,999

.95

.8i

.67

S4-6,999

.99

.82

.65

POP
POP
POP
POP

57-7,999

.1.03

.83

.66

E,L,P

S4-9,999

1.07

.82

.67

POP

4,

Positive

,

Positive

.

POSItive

1.11

.84

.67

.84

.67

515-19,999

1.16

,82

.67

POP
POP

S20-24,999

1.18

.81

.67,

E,OP

Positive

1.19

.75

.85

E,L712

Pas t 1 vs

-825,000 end

over

=

EA.)P

6

Positive
Positive'

1.12

S1

ti

Poerthis

14,999

S10-1

4.

,Positive

Positive

.

= Index number! derived as foliovs;

Index of Income change
LaSpeire Index

Putsch. index

SOURCE:

Calculations by Cbaries ROJer Associates incorporated.
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Notes
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1.

2.,

3.

Chapter 3 of CRA's report entitled The Economics of Competition in the
Telecommunications Industry (Boston, Mass.:
CRA, 1979), discusses the
rationale underlying these goals and the native irate structures that
meet these goals.

Numerous Amplifying assumptions are required to effectively model changes
"in failly expenditures, on telephone service (or any other good or service).
s
Every attempt has been made to clearly identify these assumptions.
Fggis more complete explanation, see C. E. Ferguson, WicroeconoMic Theory,
(Rome od, Ill.: Richard W. Irwin; Inc., 1969), pp. 61-72.
1

4.

Strictly speaking; an individual family's welfare change cannot be measured
withont examining, all of its expenditures. This analysis will assume that
telephone expenditures are sufficiently small and separable from remaining
expenditures so'that changes in the formercan be examined without concern
for changes in the latter. In addition, data do not exist to analyze
ch ges in all expenditures.

5.

The
levant telephone statistics were mostly taken from CRA, op. cit.,
Appen ix C.

W/

I

1
o

6.
%

$

4k

4t

The CES data were used for determining the distribution and level of total
telephone expenditures. No breakout of actual expenditures by service
category within the total of telephone expenditures was available at the
time of this analy %is. See Bureau of Labor' Statistics, Consumer Expenditure
Survey Series:. Interview Survey, 1972-73, Report 455-4, U.S. Department of.
Labor, 1977, pp. 8-9,
,

7.

Residential extension phones have not been included in this analysis because of the lads of data on the distribution of extension phones across
income classes. 'The exclusion of residential extensions reduces estimates
of ,total initial Fe nues by $0.7 billion (39.9 million extensions at an
estimated monthly cha e of $1.50).

8.

See CRA, op. cit., Table 3-4, p. 3-40.

9.

See Tibli7, Page 51, of Bell Exhibit 21 in FCC Docket20003. This exhibit
consists of a report on the proportion of households with telephones in
various sodiodemographic categories, including income classes. The report
was authored by Lewis J. Perl and entitled "Economic and Demographic Determinants of Telephone Availability," prepared bNational EconomieResearchAssociates, April 15; 1979.
P
,

If

'3L-I9
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Notes (Continued)
K

10.

One source of data for such an estimation indicates that'the lowest income
class (from $0 to $300 per year) makes approximately three times as many
phone calls as the average family in the highest income class (from
$30,000 up). See Bridger Mitchell, "Optimal Pricing of'Local Telephone,
Service," American Economic Review 68 (September 1978): 517-537.
Mitchell's source for residential calling by income level was a study
by American Telephorie & Telegraph entitled Subscriber Line Usage Study,
May 2972-June 2973. According to Mitchell, this study was based on 10
California' exchanges which used No. 1 ESS switching equipment.

11.

Bureau of Labor Statistics,.op. cit., pp. 4-5.

12.

Although not reported, the analysis of this study was also conducted
using two alternative distributions of local calls: a California distribution taken from Bridger Mitchell("Optimal PrAcing.of Local Telephone
Service"); and a uniform distribution by proportion of families in each
income class. The conclusiOns about the wellbeing of families,in the
various income classes before and aften a change to the alternative rate'
structure seemed largely insensitive, to which distribution was used.

Z.

13.

For a mathematical derivation of thii general result, see Badger Mitchell,
"Optimal Pricing of Local Telephone Service," p. 43.
,

'111e

This is the approximate aggregate elasticity which is reflected in the
number of calls and calling charges foeresideatial local calling in
Table 2. ,Such an elasticity. ts at the inelastic bend of the range of
estimated elaiticities. See CRA, op. cit., Appendix C, p. C -2. A
doubling of the elasticities across all income classes does not greatly
modify the welfare results of the analysis.

15.

The alternative rate structure assumes that 35 percent of all residences
pay the peak charge, 40 percent of all residences pay the shoulder charge,
while the remaining 25 percent of calls pay the off-peak charge.

16.

This-elasticity is consistent with data showin that. the elasticity of
toll calling.is greater dujing the evening t n the day and greater for
residential customers than for businesses.
elasticity of -1.2 is in
-the midpoint of the range of estimates for the evening/night; period and
See CRA, op. oit., Appendix C, p. c-2.
for residential customers.

11,

17.. This $1 billion increase is consistent with lower connect and eqiipment
charges for business coupled with higher local usage chaties, represefiting
the demand for capacity imposed by daytime calling of businesses.
0-

18.

,

Table 8 does not include the busineis expenditures $d the welfare analysis
because data are not available on the myriad price and quantity changes
which would occur as businesses flow phrough the increased expenditures
on telephone services. Given that the change in distributed business
expenditures per familygis.approximAtety l to $4 dollars per year, it is
;

3L-20

1 021

unlikely that the delenen of business expenditures from this analysis
changes th results. If, however, the existing rate structure were'
adjusted t one in which business expenditures in toto were dramatically
increased or decreased, then a complete welfare analysis would have to
include some, measure of the impact of distributed business expenditures
on family expenditure patterns.
19

Rewofking this welfare analysis9based on the dist)ibution of residential
local calling s shown in the ten California exchanges cited in Bridger
Mitchell, "Optimal Pricing of Local Telephone Service," does result in
the existing subscribers in the lowest income class being worse off.
The California distribution of local calls is U-shaper
income
claises. For reasons argued in the text, this distribution seems unrepresentative.

$

4
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U:S. REGULATION AND INTERJATIONAL C1MMUNICATION:
.THE CASE OF VERTICAL INTEGRATION OF RATES
SUN/T-K. kHANNA(11.
XEROX Corporation, XTEN
21731 Ventura Boulevard
Woodland Hills, California 91364

.
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4

This paper briefly presents the structure of thwinternational communication rates of the United States telecommunication carriers. The rate structure is examined in
ht of the international communication industry strutture; key regulato
dec sions of the U.S., and; the economic and performance
elfectsof rapid technolo ical advances which have characterized the development of the two competiti e modes of facilities which form the U.S. international commun ations network: communication satellites and submarine cables.
Economic reg 414
at ion of certain industries such as communications, transportation and energy is highly developed in the U.S.. Similar industries in other
countries are either government-owned and operated or the government maintains'
a majority interest. The firths within the U.S. International Communications
Industry are subject to regulation by the Federal Communications Commission
(FCC) under the Communications'Act of 1934(2). This analysis of rapidly
changing technology in international communications facilities and concomitant
effects on rates offers some new perspectives on objectives and limitations of
government regulation.
.
A.

Salient Facts About the U.S. International Communications Industry

The first voice grade submarine cable was installed between the U.S. and
Scotland in 1956 and the first commercial communication satellite was launched
in the Atlantic region in 1965. During the period 1956-1979, thirty submarine
cables belonging to four different vintages of technology have been installed
in the Atlantit, Pacific and Caribbean Ocean regions; forming the U.S. international submarine cable network. The second in the latest' generation of subMarine cables will be installed in the Atlantic ocean region in 1983.
During
the period 1965-1979, twenty-seven commercial communication satellites belonging to six different vintages of technology have been launched in the Atlantic,
Pacific and Indian regions; forming the U.S. international satellite communication network: The first in the latest generatioi of satellites is expected
to be launched in early 1580.
The U.S. international coamitaieatione industry is unique due to exte sive
regulation and policy supervision of the U.S. Government for reasons of foreign
policy and national security, in addition to the more common reasons for regulation of domestic utilities. Its structure may reasonably be considered a
The dominant firm in the industry is the American Telephone
regulated duopoly.
and Telegraph Company (AT&T). The second firm is the Communicatind Satellite
Corr7ation (COMSAT), created as a monopoly by a special act of the U.S. Con:.(3) From an end-user perspective (the U.S. public), the strutessentially'a regulated monopoly (AT&T) because COMSAT is not authorized
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to serve the U.S. public directly. In addition, there are several other firms
which are a part of this industry and are identified as.the International
Record Carriers.(IRCs):YI) These IRCs, however, use AT&T's and/COMSAT's facilities.
AT&T owns and operates submarine cables in coordination with overseas
administrations and foreign telecommunications entities:' Asa consequence of
numerous regulatory decisions it provides Indefeasible Rights of Users (IRUs)
in these submarine cables to IRCs through lorig term lease arrangemdnts or part
ownership.
COMSAT owns, in partnership with other overseas administrations,
communications satellites. It'also operates
global satellite network on
behalf of this partnership.(5) The par
ship i known as the International
.Telecommunication Satellite Consortium INTELSAT). Thus; COMSAT is a joint
owner in the satellite network as well as the U.S. Signatory (repiesenrative)
in INTELSAT.
'B.

O

International Fac.ilities and the Technology Race Between Cables and
Satellites

The evolution of the U.S. international communications industry has been
characterized by a de facto technology race between submarine sables and satellites which hag been reinforced by a series of FCC and other t.r.S. Government'
decisions. Mn the tl4irty cables since 1956, the voice circuit capacity per
cable has increaled from 36 voice circuits in the first generation to 4,01:10
voice circuits in the latest generation of cables. This is indicated below:
Type of Technology

Number of Submarine Cables

Voice Circuit Capacity
Per Cable

.

---

.

SB
SD
SF

8
10

sH(6)

--

.

7

6

'

36
128
$45
4,000'

16,006

31

,Since 1965, twenty-seven communication satellites have been launched by
COMSAT, and seven more belonging to the latest vintage of technology will be
launched during the period 1980-83. 'The voice circuit capacity_per satellite
has increased from 240 voice circuits in the first generation to 12,000 voice
circuits in the latest generation, as indicated below:
Type of Technology
.

Voice Circuit Capacity
t Per Satellite

Number of
Satellites
,

Intelsat.4
Intelsat-II
Intelsat-III
Intelsat-IV
Intelsat-IV-A
Ince/sat-V

1

4-240

.4

240

.,200

8
.11
-

.

w

.

°

40300,

6

7,500

7

12,000

IT
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Since neither AT&T or COMSAT is in a position to optimize an appropriate mix of
both types of facilities, their ownership rights have determined the marketing
strategy of both firms.
Sub-optimal investment positions have been made by
both -- taking the form of a technology race,-- resulting in over-investment,
considerable excess capadity anLinefficient modes of total system operation.
Capacity utilization rates in international communications have been determined largely by the nature of cable and satellite technology as well as by
growth in demand.
These factors have resulted in a need for spare and in-orbit
back-up satellite fatilities of identical technological vintages and have been
a key factor in the separation of satellite operations in the form of primary
and major path satellites in each ocean region. Additionally, because of the
nature of cable technology, cable failure restorations have generally been
oir.
accomplished 41a satellitese
.

C.

Market and Service Segmentations:

Key U:S.oRegulatory Decisions

The relationship among all of these firms as well as their usage of
facilities, e.g., cables and satellites, is controlled by various,agencies of
the U.S. Government.
This control includes rate base regulatiip by the, FCC.
Also, the 'U.S. Department of State exercises oversight functions because both
of the U.S. entities (COMSAT and AT&T) are actively engaged with foreign administrations in the' construction and operation of their respective facilities.
COMSAT,'by law,(7) is not authorized to serve the U.S. public directly and
is also not authorized to interfere with or participate in, the planning,
construction, or operational implementation of submarine cables. Similarly,
AT&T and the IRCs are not authorized to participate in the planning or implementation of international commercial comunication.satellites. By regulatory decisions, COMSAT must sell satellite circuits only to. AT &T and the IRCs who, in
turn, are authorized to serve the public either through these leased satellite
circuits or through their own cable circuits.(8) Additionally, during the
. period 1965-1973, AT&T together with the IRCs was .the biggest stockholdec of
COMSAT and wap, accordingly, represented on COMSAT's Board ?f Directors. 9)
.AT&T and the IR s also own the U.S. satellite earth stations in partnership
with,COMSAT.
nsequently, COMSAT's biggest customer is also its biggest competitor and a s nificant owner of its physical.assets.(1°)

/

The market for international communication services to the U.S. end-users
has been segmented as a result of a series of regulatory decisions. Voice services are provided by AT&T and non-voice services by the IRCs.(11)
International television services,are provided on a weekly rotation basis by AT&T and
the IRCs. 'This artificial segmentation ofthe marketrepresents a compromise
by the FCC among the numgtous international carriers (AT&T and the IRCs); it
does not reflect any inherent requirement of the technopaes or any other
criteria which would logically justify this separation. 1z, The IRCs lease
cable circuits from AT IT and satellite circuits from COMSAT to provide nonvoice services to the U.S. public. AT &T leases satellite circuits from COMSAT
and uses them together with its own cableltircuits to provide voic.4s,*arvices
to the.U.S. public.

In addition to the above, a series ofIregulatory decisions have been
enacted since 1965 which have resulted in the almost simultaneous construction
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of new submarine cable ar4 satellite acilities. These appear to be as a
result of the compromiit approaWadopted by the FCC wen faced with competing applications for construction of facilities by COMSAT, AT&T and the
4RCs.0.3) In order to mitigate the adverse economic effects associated with
the simultaneoussconstruction of new facilities with successively larger
capacities',' the FCC has enacted a number ,of regulatorurulings which were in,
tended to ensure'that competing international facilities had "circuit activationparity" or "proportional fill" policies. The primary objective of thi§
;' a pears to be to --,uie that, in Vow of the prevailing market structure, AT&T
and the IRCs
d not altempt to siphon away business from COMSAT by refusing
to lease sa
tard the, growth of satellite
lite f pities and, thereby,
technology. 4)
In ummary, it is sigeific
to note that an analysis of the
above..key regu
s to sugge
decisions s
that the FCC has consistently
a o ed a c.prom/se approach t among the carriers and between COMSAT and
e the cthereby, promoti g policies which appear to protect the competiompetition among them(
tois rather than to encourag

i.

D. t, Tichnological Changes and Their EffeCts on Direct Costs
the
e the inception of the first voice grade submarine cable in 19
tec olbgy of cables has advance -at such a rapid rate that a new generation of
cabl technology was introduced on an average of one every five years duffing
the period 1956-,W Thirty sub
-cables belonging to the various generations of technology ewer installed; forming the U.S. international submarine
cable communication ne
rk. It is planned that the next cable in the lalpst
generation o technolo y will be installed in 1983.
Cr

,Suc* h rapid advances in cable teaology were achieved through the applied
'R&D
efforts
of AT&T and by'incorpAatiug technological changes in the various
.
sub-systems of cable design_ and operatiogs. In the various generations .of
technology, major changes incorporated tt; achieve higher voice circuit capacity
' Included improvements in the% efficiency (:),f bandwidth usage; design and components of_repeaters and equalizers; more efficient trade-offs among repeater
(--acings, cable attenuation, and cable design; physicaland communications.
optrties of cable materials; and cable terminal and power feed facilities.
As a
stilt of these changes, the voice circuit capacity of cables increased
from 3 voice circuits per cable in the first generation of technology (5B-1956)
to 4,0 0 voice circuits per cable in the latest generation of technology (SG1977)
d will further increase to 16;000 voice circuits in the SH cable. An
analysis of.tnit capacity cost effects Of Chese technologicil Changes indicates
that capacity cost per,circuit, per year, per nautical mile declined from $19.54
in the B cable to $0.62 in.the SG. cable and will furthei decline to $0.24 11.5,
4
)
the SH cable,'
*
,

I

)

/

An
ysis.of direct() Operations and Maintenance (O&M costs, per circuit, per year, ver nautical, mile, indicates that such costs declined from
$20.27 in 1960 (SB cable) to $0.26 'in 1976 (SG.cable) and arelexpected to
decline further to.$0.09kin the SH cable,. Additionally, the 'Unit O&M 'costs in
f r the latest generation of cables as compared
any particular year were low
to earlier general ns..,The red ctions in unit O&M casts were achieved through
the design nd operations of cableships; repair operations
improvements 41:
1
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-(e.g., more efficient cab].eplows, elikination of divers, higher speed of
"tableshipsr)uore efficient fault location systems, ett.) and; integrated
operations of terminal facilities at sea shores.

Similarly, rapid advances in satellite communications technology were
During the period 1964-77, a new satellite technology was intro-'
duced on an average of one every three years. Twenty -seven coMmunication
satellites belonging-to the various generations of technology were launched;
forming the U.S. international satellite network, Plans have'been made to
launch the nett satellite in the latest generation'of technology in early

achieyd.

1986.

SUch rapid advances in satellite technology were,aChieved through the
applied R&D efforts of COMSAT Laboratories and by incorporating technological
changes in the various sub- systems of satellite design and operations. In the
various generations of satellite technblogy, major changes incorporated to
achieve higher voice circuit' capacity included improvements in the: effici ncy
of bandwidth-ansa-(e.g., dual polarization, ,beam and spatial isolation);
launch vehicle capability; fuel injection system; internal sub-systems of
satellites to achieve higher design lives; and multiple access, antenna design
and modulation techniques: As a result of these changes, the voice circuit
capacity of satellites increased from 240 voice circuits per, satellite in the
firstgeneration (IS-I - 1965) to 7,500 voice circuits per satellite in.the
latest generation (IS-IV-A - 1977) and will increase further to l2 000 voice
circuits in the IS-V satellite.
An analysis of unit capacity cos
ffects of
these technological changes indicates that capacity cost per circuit, per

.

year declined from $45,690 in the IS -If satellite to $990 in the IS- IV- A'satellite and will further decline to $740 in the IS-V satellite:

An 9nalysis of direct 0&M casts per circuit, per year indicates that such
bosti,diclined from $20,254 in the IS-I satellite to $503 in the IS-IV-A satellite and are expected to decline further to $450 in late 1979. Additionally,
the unit 0 &M costs in any particular year were lower for the latest generation
of satellites as compared to .earlier generations. The reductions in direct
unit 0 &M costs were achieved through improvements in: Tracking, Telemetry and
Command (TT&C) Operations; ground control operations; and teleprocessing equipment design (resulting in reduced labor input).
.1 mb
(-

For example, as indicated in Figure-1, a comparative evaluation of the two
types of facilities Wised on fixed investment req$irements per circuit, per
:
year, indicates that cables are cost competitive with satellites in the Atlantic
region; are superior to satellites in the Caribbean and US- Hawaii regions; and
It is signiare less than competitive with satellites in the Pacific region.
ficant to note that in a comparative evaluation of the two types of facilities,
various technologically determined system characteristics make it difficult to
conclusively`esta lishthe desirability of one type of facility as compared to
dditionally for this reason that in competimpLapplications
the oth r. I
before th
fo permits to construct new facilitis, the proponents of each
technology tend to emphasize those factors which appear to ha4e the relative
advantage in terms of their own technology. These characteristics include:
transmission delay, system reliability, channel noise levels, national security,
multiple access capability, facility life expectanC, and system capacity.

109"
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E.

Growth in Demand and Variations in Cikuit loading
(.,

During the last quarter `century, the -international communicattort industry
has been chfracterized by an unpretedented growth in demand primarily due to
he availability of new communication facilities. For example, the U:S. inter-

national telephone trtfficto the "rest of the world" grew from 6.8 million
minutes in 1956 to 647.90 million minutes in 1976 (annual growth rateof 25.5%),
the telex traffic grew from 121.76 million, minutes in i964 to 14$.97 minicar
minu
4n 1.0.76-(ahnual growth rate 04022.8%4 add the telegraph traffic decline slightly from 997.71 million word; in 1956 to 517.92 mia lion words-in
1976,, ereby indicating a substitution effect between telephone/telex and
telegraph services.

.

J

.
.

.

During the peria4 undericonsideration, a'nevi,cable was constrtifted on an
average of one each year, resulting in an increase of cable network capacity
from 36 voice circuits in 1956 to 21,607 voice Circuits in 1978. This capacity will further increase to 37,607 voice circuits. by year-end 1983. Simi-larly, an average of two satellite& per year were launched since 1965, resulting in an increase'of satellite network capacity from 240 voice chits in.'
1965 to 43,000 voice circuits in 1976. This capacity will further increase
'
to approximately 60,000 voice circuits by year-end 1980.(16)
.
,
.

.

,

Figure 2 presents the trariations in information loading in international
This figure indicates that the information-loading per circuit, per yearlias remained almost steady'for a period of twenty years despite
enoripous increases in the telephone and telex services.
The implication of
this is that such increases in capacity have been undertaken that des-pite growth in demand. the information loading per activated circuit has remained almost stable. It is worth recalling that this growth in capacity has
been justified on the grounds of "quality of serVice", redundancy, diversity,
reliabilitfand circuit restoration requirements. In view of numerous okrational and technological constraints, as reinforcetby regulatory requirements
resulting from needs for national defense, it is dilfficult to estimate an optimal maximum sustainable facility; loading rate,' beCause of dependence on the '
subjective nature of judgments asepcia%ed with "quality'of -sefvice" and diversity requirements.
However, the experience of periodically high utilization
rates in the Pacific region seem to suggegt that a utilization rate around 30%
wo4d not adversely affect the quality of service.(18)

4.4N. facilities.(17)

F.

A

Intermediate Entitles and Structures orInternational Carrier Rates
4

r.

In the proliision of international communications services to the U.S. public, Use is made of facilities belonging to at least five different entities
because of the organizational structure of the international communications
in this gedtion, we will exemplify some of.the organizational eleindustry.
For, example, in a telephone
ments in order to clarify the structureof rates.
call made from Cleveland,, Ohio to Munich, Germany, use is made of facilities
wholly or Artly owned by the following entities which are answerable to:diffelent regulatory agenciii for purposes of establishment of rates..

1
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Entity
Jurisdictro
Ohio Public Utility domMission
1 (1) Ohio Bell - Local Network...to
2 (2) AT&T long Lines Domestic Network
Federal Co
icat ions Commission
(3) AT&T Submarine Cable.in Joint Ownership with Foreign Administrations.Federal Communications Commission
3 (0 COMSAT earth statimn - joint
ownership with AT&T
Federal Communications Commission
4 (5) INTELSAT satellite
joint ownership with COMSAT and foreign
administration
International RekUlations
5 (6) United Kingdom and French domestic Foreign Adminfttrations
network for transit facilities
/United Kingdom and France
(7).German domestic netwozik for
termination of the call

,

Oprmany,

If, however, a telegram is placed from Cleveland to Munich, a slightly
different set of facilities is used. Since AT&T is not allowed to provide setAces other than telephone, the caller in Cleveland 4uld ca21..the,Western
Union Telegraph Company offices or any post office. The caller would not
generally be aware (as a jnajority of the U.S. public is not) of the Intettiational Record Cgrriers (IRCs) offices. Theyestern Union Telegraph Company
would accept the cudtomer's telegram, but it is a domestic carrier and is-not'
allowed'.to offer international sprvices. Nestern Union would send the telegramto New York IRC offices where it would be assigned to any of the IRCs
according to(a prearranged quota system add theft transmitted through either
cablei or satellites. Thus, in the case of telegram, telex,and data services{
use is made offacillities wholly or partly owned.by non-AT&T carriers, such
as Westet'ttnion, for, the domestic loop. The use of facilities of different
entities in the transmission of internationa communications results.in the
establishment of'rates which represent a compromise in resolving a variety of ;
conflicts and problems among AT&T4 the IRCs, COMSAT, Intelsat and foreign
administrations. Some of these conflicts have beenPresok'ved, or rather, sta-4
bilizea, in a status atto manner by a series of .FCC and Congressional decisions.'

;

'

.1)

AT&T ana*theIRCs average satellite leasexentat\charges of COMSAT with
ihecoat of thekrown submarine cable facilit4en
(composite priqing). Thus,
77
there are four levels of rates involved in international communications:
(a)
Intelsat Charges to Carriers': For the use,of saellttes, Intelsat establishes
:rates'for.its member participants for each half--dirnult of two way transmission:
COMS4 as the U.S. member' in Intelsat, invests in. satellites and leases capa-

'A.

city in satellitessjoint17 ownef by COMSAT and the' other membprs of, Intelsat;

(b) COMSATCharges to Carriers: COMSAT leases thesamcSatellite capacity to
.

AT&T and the IRCs through the U.S. earth stations which are jointly owned by,
COMSAT, AT&T and the tits. COMSAI,'thus, establistea rates for the 'use of
satellite circuits by AT&T and the IRCs; (c) CarrierCharges to the United,
States public:" AT&T end the IRCs combine'satellite rentarcharges With the
cost of their own submarine cable facilities add establish,iates for various ,
services to the U.S. public; (d) Foreigh Administration.Chargei to Theiillublic:
In addition to message services' (
.
telephone, telex; etc:), for services
which are leased ibr g period greate than a month and utilize full circulesr
the foreign administrations estabii
'thiTF,own half' circuit rates.-Similarly,
the U. S . Carriers, establish' their .own

cult rates to ,t e6

V.
*-11K;40.-
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9
.

.S. ,public.

a

These services generally include the full time lease of voice grade circuits,
or full time lease of telexaIrcuits. The U.S. half-circuits rates need not
be thesame as the foreignikif-circuit rates.
t.

...

Some additional features of international communication rates should be
noted:
(1) Since all U.S. international carriers are rate base regulated and
generally have a monopoly pbsition they have no real incentive to reduce rates
Consequently, the
unless confronted by potential entry in selected markets.
rate reductions have either been snide voluntarily by the c.arriersorsthe FCC.
has used its licensing authority for construction of new facilities as a means
to force, the careers to reduce rates; (2) The composite pricing structure
tends to reinforce a higher cost stacture because the current .unit costs are
markedly lower'than embedded costs and compolite pricing structure, thus,
represents thee cdst effects of average technology rather than the latest technology; (3) In view of the fact that cables have 24 years of depreciation life

(compared to 7 years lot satellites) and that AT&T has a virtualmarket monopoly', the carriers have been able to shift the burden.of obsolescence to the
consumer in the form of increased future charges, thus, withholding the benefits of new technology; (4) Internation
communication involves joint cooperation between the U.S. and every 'othe r.i reign country in terms of methods of
communication operations, establiihment of rates, and the exchange of revenues
for outgoing and incoming communication calls. As a result, the three sets
of rates, namely: accounting rates (based on facility ownership awl usage);
settlement rates (based on exchange rates and bulk buying arrangeMents); and
collection fates (charges to the public), tend to differ considerably on a
This paper addreSses only the collection rates.
'Alit basis.
I.
.

air

y
VP.

,

In this vertical integration of rates, Intelsat establishes essentially
"pipe line" rates for.. its member countries (i.e., rates for communication
channel irrespective of the information flow content), and iCs rate establishr,
ment philosophy, is based on: k(1) the ownership-use conceptfk19) (2) cost averagir4ipetween services and Ocean regions; (3) 14% return on the use of capital
asseTir; and (4) the revenue requirement per' unit of capacity which is generally
used as a standaid for bulk capacity. rates (a half-circuit (unit is used as
a standard for other rates such as television (240 units) and re toration/data
services)..
The concept of "ownership-use" almost forces Intelsat to perioaically reduce its rates to member countries because the limit of 14% return on
assets cannot be exceeded in.any year because of the constraints of the
operating agreements.- This indirect limit oq the profit levels of Intelsat
generally appears to,be,the key instrumental factor in reduction of Intelsat
rates as engendered by the Peclining unit cost effects of technological changes
in satellites (see figures 3 and 4).

.
4

v

*

1

The U.S..carriersare rate base regulated by the FCC but regulatory lags,
coupled with the fact that, in reality, rates are not subject to regular
periodic previews, have resulted in reductions in U.S. carrier rates which hsve.
generally been ad hoc and sporadic. Additionally, aS is indicated in Figure 5,
carrier rates are many times the Intelsat channel rates' due to: the addi ion
of direct and indireCt overhead costs of many intermediate entities and co positeprieing; variations in profit levels and objectives; additional cos s
of interconnect facilities; corporate R&D efforts;iotential cross-subsidization
Figuies 3 and 4
of services, and; individual service marketing strategies.
.

.,.
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present the dedline in,as well as the structural relationship betWeen,
Intelsat, COMSAT and the U.S. service carrier rates for voice grade circuits
between US-Europe and US-Australia for the period 1964-77. The dive-Nonce
between the rates as well as the differences in the rates of decline are indicative of the distortions caused.by.the organizational relationships between firms in this in *ustry.
Similarly, Figure,6 pwsents the divergence
of rates between 'carriers and the historical decline -In rates for international television transmission'. ,Table
presents a similar rate profile for
message telephone services between the U.S: and selected overseas countries.
.

Tables 2 and 3 present the Comparative summary of /dm U.S.and.selected
foreign administration rates for each
he same'voice grade circuit alit
for message telephone service, respe
els interesting to note that
foreiin countries' rates for commensu
e services are as much as 507. -60Z
higher than the U.S. rates, reflect
g:
variations An rate establishment philsophies; differential rates for so al and business usage, and; differential
.0
internal industry structures;
\.`
.

lr

,

.

.

...A number of fabtors appear to have contributed to the declipe'in overseas
communication rates.
First and foremost Its the declining sinit'reapacity and
O&M costs of the successive,generationsvOrsub rine cables and satellites.
Second; although the FCC has never instituted
rnial inquiry into AT&T's and
the IRCs overseas rate structure it hk5,1 nevelt sass, jrequested that. rates be

reduced vhenever'it has authorized Thet6navruaiim'ill.facilities.

.

Third, the initiation of the alternative and cippetitive-'ode of communication,
e.g.,
satellites, appears to have proVided.e044.10 threat a. well asAncentiVe
to cause
the IRCs 4p redce-their oVerseheafes.,
urth,'the rates to
the overseas .S. points,, .g., Hawaii and Puerto Rico, were r uced when the
"overseas" carriers were designated °InteruatiOnar.9arriers,' and
e rates
for the V.S. owned overseas territories were integoated `into. the dom stic
.
longhaul rates for pu oses of unifork0y,
:.
..

G.

1

.

Implication of Ba ic Findinks
Rapidly changing technology in a regulsted.itiOust.ry seems to present

J

de

dilemmas for regulatory agencie$IWtermi IFF:decisionmaking and the establishment of objectives of economic regdlation.. Inilaifying regulatory objectives,
agency officials mist consider the conflict between.seeking,to'nlinimize cost/.
gtacilities,_as
rates in the short-run by maximizing utilization of exist
over ageiftst encouraging the construction of facilities
bodying the latest
in technology and piomoting technological innovations Wrh41'1
cb might indirectly
promote periodic underutilization of new as well asold facilities. Obviously,
a fixed regulatory posture with emphasis on cost/rate minimization in the
short-run may prove to be disadvantageous iii..the 146g-run, especially if it
results in restrictions'on service innovations, seduced R&D efforts, and fore-

closure'of entry of,nW technologies.

.:

-m.

4

-In international communications, .technological innovations tend to occur
rapidly whereas associated evaluative processes, both legal and economic, proUndet the judicial system ofthe U.S., including but
pace.
-eed at a s1
Ifniced to egulatory statutes, carriers are able to.appeaf_tr+
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judicial authorities (e.g., Court of Appeals) in order%to seek relief from a
regulatory agency's decision concerning rate structures and/or construction
of facilities. Fear of such judicial appeal seems to have resulted in hastily
made decisions on the part'ol the FCC. .It would appear, therefore, that'some
methods/procedures shOuld be fnstituted which would expedite the evaluative
processes.without compromisin the legal rights of carriers as well as those
Of the ' egulatory agencies.

b"

e

The .current structure of this industry has evolved au a result of numerous
regulatory as well as congressional decisions. The structure, in briefs being
that AT&T and the IRCs have a monopoly on.the end-user markets and that COMSAT,
has been transformed into a virtual vertical affiliate of AT&T. The following
issues and alternatives are supested as the basis for developing policies which
would enhance competition and perhaps, improve performance of this industry.

Inter-modal competition could be.enhanced;further if COMSAT were to be%
allowedtd serve the end-user market instead of being restricted to set_ ng
satellite circuits only to And and the IRCs. This would afford the en -user
an opportunity
se between "...a sufficient variety of price-qu ity.
combinations- -cons tent with efficient production--so that each can register a
free and toVrabp well informed monetary appraisal of the quality differentials
that are'offered. u(20) The-end-user would then be obi, to select between service
offerings.made-by either AT&T (cables), or COMSAT (sate*ites).
'

The implications o f the above would be that AT&T would no longer be required by regulatOry statutes to lease satellite circuits from COMSAT and likewise, COMSAT would not be dependent on AT&T for the'sale of sates to circuits.
AT&T and COMSAT woU14 compete with each other on the basis 'of exis
g and
potential. advantages of their respective fAcilities.
.

.

l

Another adyantage of the above alternative would seem t4 be that it would'
allow inter- and intra-modal 'competition in the domestic 5daponent of interne
COMSAT, AT&T and the IRCs, as well as existing and'future
tional services.
domesticAlarriers, would be able.to interconnect theft domestic networks consisting of either domestic batellites, microwave; or coaxial cable systems,
with the international cable Or satellite networki. This would enhance inter.,
and intra-modal competition in the dourest* component of interptional services
because the domestic as well as the international carriers would be free to
choose among different types of facilities, 0.g.;-. satellites, coaxial cables,
microwave, etc.01/ Additionally this alternative would enhance competitimn.
with the, existing domestic carriers such as AT&T and Western Union.
Competition could be further increased if the separation. of markets for
Thii would allow internavoice and non-voice services could be eliminated,
tional carriers to integrate transmission technologies and introduce service
innovations. In the domestic component of international iervides, it would
allow exiating.and future carriers to integrate domestic facilities tar provision of joint service offerings (voict'and non-voice):'

A summary analysis of key regulatory decisions as presented in .this'
'paper seems to suggest that the effectiveness of economic regulation could be

.

-
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increased by developing more sophisticatedcapabilities to eValuati technical/
economic, potentials of newly emerging advances in technology so that such
potential could be evluated in advance of application by the carriers to construct facilities. This would engender a need.to continuously' monitor technolOgical developments as well as to maintain a current information base on the
activities of regulated carriers.
One of the advantages of the above would
seem to be that it could result in, expeditious dispos3.tions of carrier applications fox construction permits and other matters.
A continuous surveillance of teCtaicalfeconomic potentials of new advances
,,in technology vould-allow,the agencies to engage in long range regulatory
planning; to establish guidelines for future construction of facilities; to
institute associated evaluative processes and procedures, and; to establish
criteria for judgment oP.public interest. Any form of regulatory prOcess'faced
with new technological advances must be able to reassess Objectives/procedure
because it is not possible to plan and construct facilities iii advance to
cover all possible technological changes and alternatives. Additionally, this
.. would allow(the agencies to institute appropriate cost of service/rate pro- /
ceedingS instead of merely reacting to proposals advanced by'the regulated
carriers. Furthermore, this would afford an opportunity to more 'thoroughly
investigate, perhaps with the assistance of objective (non-partiCipating)
entities, some fundamental issues such as: . What level of underutilization of
capaAty should be. considered as undue burden on the end-users? and What are
the long-term rammifications of alternative regulatory postures?
.

%

S.

The ideas and conclusions presented in this paper represent the views of
(1)
the author and should not be inlprpreted as representing the views of the 4
XEROX Corpotationor any of its affiliated organizations.
(2)

4/ United States Code, 1934; as amended.

(3)

dommUnicatiods Satellite Actof 1962, 47 USC 462.

C,

.

(4)
These include Western Union International, Inc., IT World Communications,
'Inc., RCA Global CommuniCations, TRT Telecommunications, Inc., etc.

/he. Management Servides Contract (MSC).between COMSAT and Intelsat wad
(5)
terminated on January 2, 1979 and was replaced by.the Technical Services'Contract. According to the terms of .this contraet .COMSAT is to provide .services
.
ars. i
to Intelsat for a period Of six sears.
#

.

(6)
The PI cable'is still in-the developmental stages. It is expected.to
posiess a 16,000 voice circuit capacity. See 3 FCC 2d, -note on p. 574 and
also see AT&T filing with the FCC; Docket 18875, August 31, 1977
.,

,

<7)

Coimunications Satellite Act of 1962, 47 USC, 19'62.

(8)

The Authorized User Decision, '4 FCC 2d, 421, 1966.

...

4

See COMSAT%Annual Reports to thepresident and the U.S. Congress, each
(9>
year, , 19657.3.
(10) The Earth Station Ownership Decision.

1

.

5 FCC 2d. St2 , 1966:

.
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(11) The TAT-IV Decision, 37 FCC 1151,.1964.
(12) The l'Carrier of thi Week" Decision, 2 FCC 2d, p.' 41, 1966.

(13).See for exemple,,Virgin Island and Puerto Rico Earth Statibn Decision,
5 FCC'2d,-823,1966; TAT -V and VI decieions,' Cantat nand Transpac II cable
decisions, Intelsat V and TAT-VII decisions, FCC Docket 18875.

- (14) See 30 FCC fi 571, 1971. It should.be noted that "circuit parity" and
proportibnal till" policies are not.economically compatible when facilities
have different voice circuit capacities,.
4'

.6

(15) Irtrect O&M costs do'not include Virea and, indirect overhead, and as a
result are representative of actual costs incurred in the operations of

*facilities.
(16) Although new technologies were introauced In cables bn an'average of every
five years and in satellites on an average of every threeyears, individual
cables and ,satellites belonging to the various vint!ges were installed/launched
on an, average of one per, year in the cable system and two 'per year in de
satellite system.
(17) Intoxication loading per circuit, ptr year is easily obtained in communication services by aggregating the various services in the form of a homogeneous
output such as "minutes of total transmission ": _Telephone (minutes)., telex
(minutes), television (minutes), teligraph (words divided by transmission -speed
in words per minute). The.atioregate minutes of transmission is' di4ided by
the number of authorized citeuits that transmit*the information in'a given time
period, e.gt, per year. This procedure yields information loading per circuit,
per year and is internally consistent.
Ae
1;

(18) It follows that for a given lever of traffic; an excess capacity in the'
same as well as Wdiffei:ent types of facilities increases the probability of
A a circuit being available when requested and it also increases reliability,
diVersity and circuit restoration in the eventjoi a fault in the system.
,.

(19) The ownership-use concept refers to the operating agreements between the
`member country's percentage
member nations of-Intelsat. Under this concept,
. investment in Intelsat facilities is based on itS percentage usage of,the
The div6gence betWeen investment shaies
total satellite usage in -a given yeat.
and usage percentage is periodically adjust4d. Note that the financial burdens associated with unused satellite capacity are shared by member countries
in proportion to their usage of satellites. For a detailed descriRtion of the
applicability of standard economic theories to Intelsat pricing, see Reference
18.. Having personally participated in some of the pricing exercises in the
Intelsat Board of.GOvernors.meetings, it is interesting to note that, oftentimes, diplomaticfineese and politigal expedianciesrplayed major roles in
4,
such pricingexerdises.
.

.
.

(20) A.E. Kahn, Thc Economics of Regulation, WIlume 2 (New Yu k: )rtin Wiley &
Sons, Inc.; 1971),:p. 216.

(21) Sudh as SBS and XEROX MEMO who have recently Retitione,:)the FCC to operate domestic satellite neporks and.the American Satellite Corporation which
already operates a domakic satellite network. This also includes other
speciagzed common cerriereNho either already operate or intend to operate,
. OP
domesticmitrOwalWcoaxial cable networks.
'`)
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FIGURE 2

VARIATIONS IN CIRCUIT LOADING IN THE ATLAITTC:PACIFIC,
AND THE CARIBBEAN OCEANS
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FIGURE 3

CHANGES IN THE STRUCTURE OF
MONTHLY RATES FOR LEASED
VOICE GRADE CIRCUITS (HALFCIRCUIT)
(S DOLLARS)
,30,000

(USEUROPE)

ov

27,500

s

(3)

25,000

22,500

IA

INTELSAT CHARGES TO COMSAT CO
COMSAT CHARGES TO CARRIER .2),

'111

CARRIER CHARGES TO PUBLIC (3)

L

20,000

17,500

ik000

O
:1
12,500

10,000

'"

7500

L
5000

1.
"IL 46

(21

4,

2500

.

0

_
at

L.

(1

_ aM

Th'i

MM.

41

I

1$11 15
SI

_I

II

47

1

01

I

I

II

70

7mmi1
71

72

73

74,

76

76

77

YEAR
I

3L -38

4

1041

FIGURE 4

.....`*-.J

'
CHANGES IN THE STRUCTURE OF
MONTHLY RATES FOR LEASED
VOICE GRADE CIRCUITS (HAI FCIRCUIT)
i,

I-

(G DOLLARS)
30,000

41

IA)

.11 - n

27,500
INTELSAT CHARGES TO COMSAT (1)
25,000

7-

COMSAT CHARGES TO CARRIER (2)

CARRIER CHARGES TO PUBLIC (3).
22,500

4;
110.

X

20,000

17,500

15,000

.

12,500

1

r

(3)

1(11100

011= .1=g

7900 r3

....

(2)

5000

. IMP

0111. I.

../

lb

.

.

0)

2500

I

00.85

86

67

88

117771.7".

69. 70, 71

72 '73

YEA

-\

74

75

76

,..c

:.

J

J.
4

...*

77
.

T-----

31.39
ti

r.

FIGURE 5

CORPORATE OVERHEAD ADDITIONS TO TOTAL ANNUAL
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DEMOGRAPHIC EFFECTS OF ,LOCAL CALLING UNDER MEASURED
vs. FLAT RATE SERVICE: ANALYSIS OF DAT* FROM THEGTE ILLINOIS EXPERTMENT
0

R9lla Edward Park, Stidger ?1.: Mitchell and Bruce M. Wetxell.%.

-

The Rand Corporation
Santa Monica, California
(

Abstract

a

When
e billing pf local telephone service is changed from !flat rate
to measured ervice the distribution of'monthly calling rates is'alteredt
els the distribution of flat-rate telephone usage in terms
This paper
of demographic'variahlei and stochastic components; the shift to measured
service affects both the systematic and stochastic parameterst The model
is fitted by maximum likelihood to data for interviewed households participating in General Telephone's Local MIpsured Service Experiment in
Illinois.

.

I.

.

INTRODUCTION
01.

.

.

Most residential t
hone service A the United States is provided
-for a flat'monthly fee, with no extra charge for calls to telephones withAn the local area. Ah-alternativel'common,in the rest of the world and
:Inereasingly,dtscusited in the United Staps,,is-to levy 4 charge for'each
local call and/or each minute of 16l Balling. This.alternative-vreferrA
0 as,)4sage sensitive pricing" or "local measured service" 'could possibly
.he both more. efficient and more equitable, than flat rate charges.'%'llowver,
in,practice, not much is known about the effects Of:switching from. flat
,rate= to local' measured service. 'Are, the efficieniy gains sufficient to
1Wset
the'additional costs of measurement and billing? Who gains and who
a
-loses"frotp conversion to measured service? (1).
.

.

.

4 '

.....

*
N

:

In this paper we provide some additional indormatiol by analyzing 'the

k.-

-

-

effects df the qbar(gs, from "flat rate to measured Service on. die, distribu
/ tio,n'of residential telephone usage in-a paiticular'experAmenta getting.
.:, The analysis.reported-here is, limited to number Of calls; acc aee
-N. data On minutestorlocal usage are not- yet available"

.7'

-

*

v

.
.

1

4

.

''-

,THE GTE, LOCAL MEASURED SERVICE

ERIMENT

.
.

Genital Telephone and Electronic; recognizing the need for bettei
information on, subscriber demand.for'telephone cells and relatqd matters,
is conducting a local measured service exptriment in three'small exchanges
central Illinois --Jacksdnville, Clinton, and: Tuscola. For over two
years, GTE recorded information onzindiiidual tustoeiris telephone useundt the flat rate tariffs in. effect in, those exthanges. Then, on
Septembet 1, 19771 GTEswitched to the-measured service tariffs shown on
.

ti

I
4

a

A

O

0-11049

i'

.1

et
.

,

Table 1, and dbntinued to record usage information (2) In contrast to
some measured service plans that are available elsewhireo the experimental
tariffs are,non-optional and include no free calling allowance. The only
4
way residental subsCribers can avoid payii(g for each, outgoing call is by
dowit'grading to mul4i-party service,- which is still on flat rate.
Very few ,i
have done so--only one half of one percent,during the three months foll:oww '''
,
ing the switcbover date. (3):
.

i

.

,

Table 1

GTE EXPERIMENTAL MEASURED SERY*E TARIFFS
(Residental Single-Parry Telephone Service)

Expertmental'Mea ured gervi e Charges In Urban Areas
Ver Montha
14r Cal
Per Minute
Jacksonville
Clinton and Tuscdta

0

Note:

2c

$3.15,

1.5

2.50

20 percent discoti evenings (5-11 p.m.) and.8 a.m.-11 r.m. Sunday.
50 percent discoun nights (11 p.m.L8 a.m.).
$19 ceiling on usage charge*,per month.

or.

4he experimental monthly charge is approximately 40 percent ofithe
pie-experimental flat -gate monthly charge.

DATA AND MODAL %

iI.

g

THE DATA

,0
=

4

rem the GTE,Illinois experiment.
We work with a unique set of
These deta combine for the.first
Ogiapkic information on several
hundred households with infOrmptio
ch household's telephonwusage
rate and measured ratlepryfs.
under both

is information comes from a telephone survey conducted.
The demogr
sample from
78.
The bisic sample was drawn .is a systemat
during April
a list of househtadsra;ked.by their local minutes of'tetep ne.usage during
June, July, and August 19717 This sampling method assured 'that" all usag
Apvels are equally represented in the basic sample.. This asic sample w
1 then augmented -by dtawingipdditional households from th highest a \d lbwerwresented in
est'10 peroent of users. 'thus high and low users are
4 the'dtratified sample. A total of 728 completed inte iewi resulted.

i.

0

.

.

O,

.,

t
,

.

'4-0

'We linkbd the inteiVliw dPta to the number of elephone calls for
six separatblionths:' the last three months under he flat rate tariff
"(June, July, and Augtist 1977), and the same thre months one year later and
the measured servicetariff (June, lily, and August 1978):.,

1

31.46
(

.

.

b
yi

-to

.

I
k

40f

4

;°

.

Y
.

Data were incomplete for a. portion of the sample.. For 162 households
missing intsrview,data values wile estimated from regression equations on
households with complete data.
Sixty households were omitted because of
inconsistent or unusable survey data, change in class of service, no Service during part of the sample
onths, or zero usage in one or more months.
After theie exclusions, a total of 668.hous6holds (4,008 month).y observa.
tions) remai d for analysis.
,
.

...--

The demographic-Variabl
ltim'ately used .in the model were chosen
from those measured in the hous
ld survey.
The sel^ted variables, based
on their statistical significance in preliminary es
te,,s....of equation (2),
are
1

mg

SIZE.= logarithm of household.size
INCOME = logarithm of household income ($000)
" AGE,, AGESQ = age end age2 of :head of household, measured in
scores (20.years)
TEEN =.1 if teenager iiihoUsehold, 0 otherwise
FRIENDS =1. if househqld reported many local acquaintances,

6

0otherwise
ESTINC = 1 if---income value estimareti 0 'if reported
ESTAGE = I if age value estimated, 0 if reported (4
.

Table 2 shows the weighted average number of calls per month for the
lkstratified sample, for the three
it rata moths' and the three measured
rate tonths. When-thp.sample dat are averaged using populatiQn weights .
for SICh.stratum, one fiilds an ei t percent lower caklirig rate under the

.

I

imeasured. Tariff than under flat r te.,
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WEIGHTED AVERAGE NUMBER OF CALLS
FQR THE STRATIFIED SAMPLE
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Stratum

Averaae Calls vet Month
Measured
Flat Rate

Number

Lowest 10 percent

78

Middle 80.percent
Highest 10411rcent
. Weighted average

'17.3

395° ,'

. 80.4
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206.3
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Pe rcent

Change
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76.3
79.4,
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Figu4e 1 shows the distribution of calls by our sa le household'
during June 197.7. This is a typical skewed attribution with most households makilig relatively few calls anda smaller number of hoAeholds-making
Analysis of these distributions for the Illinois
relatively mans' calls.
exchanges by methods introduced by Box and Cox (1964) establishes that a..
power function of themonthly calling.ffimte ir(calIs)027 is'normally dis- This finding agrees withresults reported by Pavarini (1979)
tributed.
for 73 Bell System switching' offices:

s

0

In order that our regression resulti representpopulation characteristics we must reduce; the weight given tothetohservations drawn from the
lowest and highest 10 pdtcent of userstowndoithe effects of oversampliT
F'o'r each stratum, the appropriate weight is proportignal to the square root
of the ratio of the number of 40beholds in that stratum of the Populatidn
to the number in the sample (5)
We calculate the weights separately fol
1.

J

.

. ,

each exchange.

MODEL

To motivabe the model that wd actually estimate weastart,w4hthe
following simple relationship:
C

if

0

o

+.0Z + a T + t
0 t

(1)

it

.

.11,

where
.

C

= (calls

it

)

27

it

*

is the power function of the numbe

of calls by

,t

household i during month t;
is a vector of variables charaCter izing household i;
i

T

is a dummy variable. equal to 1 in the three millmths during

c

which the measured service tariff is in eftectind.zero otherwise;
is an,independent, identically distributed error term;

it
and'13 (a vector) and a

I

,

are coefficients to be estimated. This simple
relationship explains household telephone calling as a fugction of-demo'graphic characteristics and a (presumably downwar4) shift :when the measured
.
/.service tariff is in effect.
--,
...i.

.

'

I

The model that we actually estimate is more complimatee th
the followingireasons:
.
.

:4

(..f.liftt

..

for

` >.

-

4.

.

1.
We dot not expelttthe error term tit to be independent and inden A
tically distributed; rather we expect What there are components of error
4(m ) specific to each household that persist from month to month.
Beiause.
,
i
of unobserved influences, or because of taste differences, ,or for.whatever
I"
reason, a household that makes awinbxplicably large number ofcdlls thig
.
month
. will `probably. do so next month and next year as well.
.

'

.

.
.
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4.These asomptions imply that the error covariance matrix is block
diagonal, V A' dial (ft, ...,O) where the six by six (month) blockS St for
'Leach household have the structure shown in Table 3. Note that there are
five differentvalues;for"elements of St, but only four underlying Parameters to be estimated --a 2,.0 2, ov2, and p. We estimate equation (2)
by a maximum-likelihood pFoceOre
starting from ordinary east squares
estimates of the coefficients (6)%.
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III. 'RESULTS',

.
be applied to the three exchanges in
ingly stringent specifiCations.
In tile
first (H1), we assume that a separa e moder applies_in each exchange ihd
estimite three complete sets of coefficients and stochastic parameters.'
The second specification (H2) asstites that, the effeCts of- the demographic
variables are the same across exchfinges, but *hat both the stochastic
parameters and the flat-rate interceptc(00) differ. Specification H3
allows only the intercepts to differ,.SW the firal.specification (H4)
assumes theft the exchanges are identical.in all respects and estimates
a single set of coefficients and parameters.
The calling rite model ($2)
several ways. We test four incre

A stitist4for testing these neste1 hypothesAs can bd-construaed
from the igue of thd likelihood function under each specification. Under
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e hypothesis H., minus twice the logarithm of the likelihood ratio of
is distributed approximately as
ith
degrees
of
freedom
equal
to
the
the difference in the number of
XI
independenteparameters,estimated under Hi and Hi_i (7).
se cification Hilto specification H

At a 99 percept confidence level (P=.01) the test statistic falls
just short of significance and we accept the specification H2 that the
three exchanges have a common set of demogrAohic coefficients. In similar
fashion we accept H3 but find Oat specification H4 is too stringent. Our
fige model, therefore,
spec.W.caeion H3--teparate intercepts for the
flaf-rate calling rates in eachliWchange and a common set of demographic
coefficients a and stochastic parameters a.
0
.
.

r

e.

The maximum iikflihood estimates of the systematicepart of equa tion
(2). for specification .H are shown in Table 5.
The firet set of coefficients_characterize calling under the flat rate tariff. For the same level
of,demqgeaphic variables, households'in Jacksonville make more calls than to
those in Clinton and Tuscola.
The coefficients of the demogisphic variables
measure the partial effect of each:variable.on monthly calling.
They show:
a
(1)
The number'of calls that a household makes each month
is strongly dependent on its size (number of people in thehousehold);
(2)
Households with higher incomes tend to,make fewer calls,

but the effect,, is small and insignificant;
f

Table 4

TESTS OF ALTERNATIVE MODEL SPECIFICATIONS

ChiAlkquare.

Test of Specificatiorr

common demographic coefficilnts

H2:

Statistic 11.

Against

H1

a

.54

Critical
Value:
at

(34)

55

for .each exchange
';Separate stochastic parameters
separate, intercepts

H3A, common demographic atl,.stochastic
4
parameters
separate intercepts

H

all, parameters common

22

3

4

H : sepasate demographic and stoch stic

,

t

.

.

y <2)

°

9

paramet;;:5::-eAh exchange.
. .
.
.
..

3L-51

1.

. -

.
-,

.

!

.

_1055
.

g.,

t.
1

7'

0

*

".

the hypothesis Hi, minus-twice the logarithm of the likelihood_ratio oT tor
oe
specification Hi'to specification Hi..1 is'distributed approximately as
xl with degrees of freedom equal to
the difference/in the number of
.
independent parameters estimated under Hi and Hi,1 (7).
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At a 99 percent c'onfi'dence level(F=.01).the test statistic falls
It"
just short c4 significance and we accept the specification H2that the
three exchanges have a common set ,of demographic coefficients. In similar
fashion We accept H3 but find that sliecificatkon H4 is too stringent. Our
_final modelitherefore, is specification Hi--separate intercepV for tote L
flat-rate ailing rates in each exchange aed a common set of 'demographic
coefficients fk and stochastic parameters

The maximum likelihood estimates of the systematic part of equation
(2) for specirrektion H1 are shown in Table 5. .The first set of coefficients characterizecallirig under the flat rate tariff. For the same level
of demographic variables', households in Jacksonville make more calls than to
those in Clinton and Tuscola.
The Coefficients .of freNdemographic variables
measure the partial effect of each variable on monthly calling. They show:
(1)
Thv number of calls that a household makes eeachmonth
is strongly.aftpendent on, its size (number of people in the'houschold);
(24
Household's with higher incomes tend tovmake fewer calls,
but the effect is small and.insiguificant;
.

O
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'Table 4

TESTS OF ALTERNATIVE MODEL SPECTFICATIONS

0/".7
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.
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1

1

.

2b

..t
,

,)(8)

22

4.,
.

.

_ ..

,

..,

,

all parameters, °mot; )%

.

"H

.(2)

t

1.'
a
H1.

.

*

' 1

separate demographic and stoc,hast.0 parameters for each exchange..,
3

.'

e.

4...
,

312-5i. 1

0 -."- Z.

\

.

I

I

a

.,

a

.bc

.

. ,

/

P.N.

4,--

..

,.

" .

4

,

-

Al: ;common demographic and stochapitc,,, qt2
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"

exchange
separate' stochastic parameters separate intercepts
for ,ea

0

.

common delpaphic coefficienti

H2:

Statistic- da.

;(Against

,
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(3)
Calling increases with the age of the household head, reaching
a maximum in the retirement, years;
If teenagers are present calling rates are slightly', but
(4)
insignificantly reduced;
(5)
Households reporting many acquaintances in the local community
,

make significAtly more local calls;
(6)
Households with missing values for income and age call at significantly
different rates than do thosefor which these variables are observed.

The second set of coefficients characterizes the systematic reaction
They indicate that

to the measured service tariff-.

/

LaTger households reduce their, calling significantly MCC than
do alelle halaseholds;
(2)
Higher income households reduce calling less than,those with
(1)

.

lower iitcomel;

Households with older hends tend to reduce calling sokewhat
(3)
more than younger households;
(4)
Households with teenagers make significantly smaller reductions
in calling thanhouseholds with no teenage present;'
Acquaintances and the use of estimated income and ago variables
(5)
do not significantly change responses to a. measured service tariff.

.

Table 5
MAXIMUM LIKELIHOOD ESTIMATES--SYSiEMATIC PART

Variable

Flat Rate

Coefficient'
Intercept
Clinton

Measured Rate

t-statistic

2.079

8,5

1.963

.

--a-ii----

.746

10.8

-.19

-.043

-1.0

.037

-

INCOME

AGE, AGE2

.319, -.050

1.6, -1.2

1.5

-162,t, ;023 - -1.4; 1.0

-.054

-0.7

.121

FRIENDS

.212

2.6

-.024

ESTINC,,ESTAGE

.154, -.229

2.2, -1.6

.

'' -3.8-

2.9
.

:045,..0i6

,

,.

1.3

7:9
'

SIZE

TEEN

Change in
Coefficient
...

.

Jacksonville--------- 2:230-;--. -Ti
Tuscola

O

../'

/
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-0.5

1.1 0.3

.

rates.

4

household-specific error.

within-household error
.262

.043

-.357-

.062

correlation between p
and v

household-specific reaction to measured service

MAXIMUM LIKELIHOODRESUUS--STOCHASTIC PART

2

.1.1t

Parameter'
c

opt

0V2

p

.

Estimate

Table 6 shows our estimates' of'the four underlying stochasticl.paraN
me'ters of
covariance matrix SI. The between -4
variance o 2
f
is about six times as large as the within-household variance o 2,
confirming our expectation that inexplicably high or low callifig rates
for- particular'. households tend to persist,oper time. The variance of
the household response error e,v2,is about 45 percent, larger than the
within-household variance.
The household-specific error component p
and the responde error v are negativelyl'correlated (p = -.36), indicating
that householdswith especially high calling tend to reduce calling more,
in response to measured service than do households with especially low

4

Our regression results--the systematic and stochastic parts taken
together--imply a particular distribution-of calling races for households
with given demographic characteristics.
Figure
2
is
plotted
for
households of 3 people and $20,000 income with a 40 year old head.
The solid
curve'shows the relative frequency with which households with those
characteiittics would'use the telephone under a flat rate tariff. For.
example, about twice as many households would make between 60 and 70
local calls per month as would make between 170 and 180 calls per month.
The dashed line shows what the measured 'service tariff does to the distriMeasured service shifts the distribution to the left and eedUces
btuion.
its variance Somewhat. As a result, the relative frequency of high calling
rates declines and the proportion of households near the center of the
distribution increases; there is only a modest effect on low calling rates.
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Fig. 1-- Weighted counts of samplehouasholds salting
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Footnotes
'1

.
)

1

J. V. Alleman contributed to the early stagesof thig research and
H. Y.. Kraepelien suggested.refinements to our analysis.; G. Cohen and
J. Jensikprovided us with access to the GTE experiment and assisted us'
in interpreting the experimental data files. This paper,submarizes re- .
search reported in greeter detail in Park, Mitchell, Alleman,and Wetzel
(1979) and was supported by National Science Foundation grant No. fiAR77-16286
to The Rand Corporation.
s.
1

yor previous attempts to answer questions like these, see
041(
Alleman (1977), Kraepelien (1976), Mitchell (1978), and Pavariiii(1970.
2

The experimental tariff is not a cost-based tariff. Information on
the appropriate marginal costs of4telephone use were not eiiaiVable when the.
tariff was designed.
3

For a more extensive description orthe GTE experiment and its background, see G.'Cohen (1977).
4
Demographic variables tried/ end rejected were: education, length
of residence, and number of aut6wobiles owned.
.

5

These weights (square root of the ratio) are applied:to the raw data
Multiplying to construct the moment matrix results
in each observation contributing to'the moment matrix in proportion to the
ratio itself.
for'each obseriration.

6

..--

See Jdreskog and Sorb= (1978).

7See Joreskog (1979);
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