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In a unlver51ty environment . rarely. month passes in which no new’
minicopputer. is proposed for . sore ! application. There _is an
evolvrgg substitute or supplement f f this diverse base of qmall-
to-medium sized computers ‘= netw r¥ing. In its simplest case, .
' networking -takes the form of multiple small computers
, communlcatlng over ‘telephone lines 'to a larger . host minicomputer:
¢ .7  _which-is in turn communicating with jthe central - mainframe, (see
" Figure 1). 051ng computers in |this manner -allows the srall -
computer user to share the centrall.ed,ébrlpherals on the larger
"~ wor- host minicomputers and to aceess the tremendous computational
power of the central mainfrarfe. - )

T v - )

ing is an examination of .the
|events that -are forcind a, re-
icomputers. ’

- - One basis for upderstanding networ
* « ' history of \thed‘industry and th
K ;appralsal of p011c1es concarnlnq m .
phenominal growth . from its
0s. “he first machine was not¢
resuwlted as ~a’ cuotation in

The mlnlcomputer industry has qhow
starting p01nt in the _early 19
researched, built, and marketed bu
response to a customer's request for a specigi machine to perform.
a process control' function. T machin® was built from theqm
available-logic modules and purchased mermories. This machine was
programmed in full binary via its front panel switches. . This vas
"a_very humble beginning for an industry that, wgs to make such
tremendous contributions to computing- in the next fifteen vears.
Even though this machine by today's standards was extremely slow
.and ° cumbersome and lacked sottware, its fabricators (not
"+ designers) realized that embodied in it was tremendous future
potential. When they revised the design, wrote an assembler for
. it, .and started to market' it they soon “found out that their
growth predlctlonq ‘were corréct. Shortly thereaftér, orders were
. comimy ‘in so fast that economies .of scale allowed prices to start
< to fall. Further development of new hardwate and software made .
. the machinery applicable to an ever increasing market.
This viscous circle  effect is.still $eensin the current
'm1n1computer 1ndustry. = llowever - today the trend is toward 'much
larger ,systems because (1) the:individual parts of theé system are
‘less expen51ve and (2) the gost of programmets has risen 'in real
terms and as “g pe;centage‘of the hardware cost which makes it
* : e \ Y : oL
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. much less exgen51ve to buy another ardware ‘device if it - will '~
save programmlng tlme. '

h
\
@?- - : 5 : o
Even though the mlnlcomputer 1ndustr§ Ls currently operatlnq with ' [~ J
an extremelyb elastic demand gurve,'thk ovenall economies to the ’ N
unlver51ty or'college have been reversed. Today, the wuniversity - ' )
can employ -networking as a_very cost cffective -computing tool..
Current pricing ~reveals the = advantages pﬁ concentrating
' peripheral requirépents - 1nto one larger unit - one.elqhty—elﬂht
“million byte disc unit costs .around £40,000 and . the | cquivalent”
. capacity in the’'small 2.5 million byte dlSC units costs $4364,000,
This leads- to the contention that some consolidation and QHarlnq
should take place . .o - : - os N
. . - . LI . ) =
Several vendors support a medlum 'sized host ystem 'h1¢h is ‘
«capable of handling all communlcatlons ‘with the srall satebllte I
“.. systems, “The hest will also handle wmgst peripheral requests from,

ot

the satellltes. > ¢In “the 'satellite processnrs ‘progran, T/0
;'xﬁﬂ:ifts are ' coded as calls to the satellite’s operating:svstem
~whicl intercepts them “and” sends- the i request ‘alonn with the .
assoc1ated data- o~ the host 'probessor For imgtancé, if the
satelllte “has acqulxed a buffer full of data from ggr experiment, ot
it meroly sends 1t “to the host processor which st es it on its .
dJ:SC¢ ', . « Coee ¢ : "~‘. ".' - ) ) . “ . . o
N '"‘ - - Y . .. . N .

- wI‘urther proce551ng is accompllshnd hy tho satolllte s. invoking a
- program - in the ‘host processor to amralyze.his d&ta-.if this is
appropriate. However, if the user chooses, he may execute’ a
program on the host processor‘whlch will format his data’as,a:
"batech job to the central’ mainframe, add any approprlate 1ob .
control -language, and submit it for further nrocessina by reans '
of an RJC ermulatoy. This flexibility allows the user to choose
the appropriate comhutang power to match the amount. of - analy51s ?
that he. plans to do. .. . - : N
_natellrte processors do hot need to have peripherals such a%s.
’dlsc,‘wmaq tape, and line. printers (bhuyt may hqve). They use the
fac111t1es of the host minicomputer .f6r this type of operation. e
Lhe limitation 'of .no disc on these srrall” satellites does not
mit their software generating CapablllthS. My satellite .can
ca¥l for system software from the Aost mlnlcomputer to he sent
.ddwn for execution ‘in the- satelllite. processor, Thus a .user. ‘can
call. in an_ editor-package from'the host and build a program in
. . any supported high-level lanquage. st nq the source file on the -
host!s:disc. , Subsequent complLat;on tgkes place on the host with
the object or blnary file sent back or downline loaded into the
satellite where it 'is executeds Cruely, it is the ‘lack of
peripherals that gives metworking cost advantages-as tell as its .. . .
superior flexibility. Using networking the user can aqain qreater
. computer power than #e prohably could‘have afforded b thimsel€f.
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. 'tany of the advantaqes of networllnq are cuantifiable. Thev

-+ basically .-fall into four categorleq- (1) cost, . (2) convenience,

(3) performance,cand (u) fleﬁ}blllty_ " o ,

- B v Y ' .

. 7\lpt:houc;h the 1n1t1a1 st3rt up costs .af a network are conewhat ‘

-t higher than.;nstalllnq a single mediur-sized mln;computer ‘it soon :
becomes coét jJusitified. - Dfﬁer the 1n1t1al system 1is ' installed
it becomes very- 1neXpens1vento install a saﬁelllte in a research
. lab, admlsslons office, or any other. facility. 'rnf course the
- satellite pride will vary degendinq upon ﬁho handware it requires
e to acgulre ‘“wits data- 5; Whether or not it reduires an
intermediate ‘storage device such as magnetic cassettes or floppy
.. discs, but it wusually 1is. very inexpensive; ﬁ usuallv heétween

’

‘ sixteen| and twenty five thousand dollars. Satellites wcain full" _ - .
. . largé . system capabilities _for their purchas nrice which .is v
. approximately one third the ‘price of| their equivalent larqge
-" ~ system.’  WlHen the cost of . the. host processor is snlit arond
o ,several satellltes it becomes a very feasible expenditure.

v* " . Further cost advantages accrue due to the - m1n1m17atlon of .lost.
- time in the user's supp tlng an operating syster, Proaramming .
goes much| faster as the user relies bn the host systenr with -its
advanced capabll ties for proaramming aids. Ile may also rloct
just to write a ogram to eollect and format his data and pass
it to an ex1st1nq program on the malnframe for analysis )’ﬁndor
» networkina the user with an 1nexpens1v0 satelllte rinicomputer is
free to direct his total efforts toward gettina hlS - application -
P R runninq and ‘not spend substantlal tlme and effort anportlnq the
. <system software. o -

. Mlnlcomputer networklnq is very convenient for the user. ' At
start up time. for .his application ‘he need not oo through
extensive research on' all ava11able~systems hbut nerely ‘order a-
fairly small " minieomputer systeW' with the associated
communication equipment. This item is 1nexpens1vexzoouqh to Le

v

stocked at., the university 1in a small quantity Lead.tire on’

h acquisition -¢ould he minimized on the Rasic rocessor and
~ 7> términal so program development could start almost Jmmedlately.
Lach appllcatlon .would ‘regquire’ some spectal hardware - to merform

its - ‘job. ""Mis  hardwvare (A/D, * D/A,  DIO, CWLTIPLEXOP AND .
TERMINALS)’ could easily be installed. in * the field. after the
. satellite - is Funning. ’Lven if.: immediate delivery nf the

satellite is impossible, application programming ;‘could Leqin
using .a termina} connected to the.hostbminicowputer svstqm‘_' .
Anottfter convenience to the user is his notf havino to involve b
’ hlmself with system software or operator functions. Only - the
- central ‘host staff need install patches to thel operatina system,
dump discs’' to magnetic tape, or cgqntrol theéir humiditv and
temperatufe. ' This, of course, frees the user qf thesc tasks and
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alldws q;m to devdfew,'il concentration to Mis application,

by cehtrallzed support | staff Lduia helpeg the individual with

. technlcal aid,in the application proégrarming and not have to vait

for or. rely Qn vendor support., Iqain, -this hecores very

R conVenient for % e user. N T .
- The satelllte can also call in a packaqe from thk Lost qystcn *

- which witl simply allow the user to build a file and.send it to
the mainframe for execution thus allowing him ta use 1@% systen .

» .as 'a. -conversational .remote job entry terminal. Besides beinq
.easy and convenient for the user, this can reduce the" humber of
ports rnqulrea on the walnframe. , o .« !

. . . T Ni
In certalnl cases netWOrklnq can offer the user qinnf%icant t - ,i
per ormance fadvantaqES. Data. acquisition , applica€ions can " |
usudlly acquire data faster due to the fgg;_khat the satellite
processor s operatlng system is a core-only version ~ inflicting i
_less . overhcad into his operations., .Certain minicorputers can |
incur fifty percent operatlnq .system overhead uhen coperating 1in
»a disc environmenht. It is 1mportant to rerember, however, that
w1tpout 'peripherals the communication line to the ' host
- .- substitutes for the &/0 1lines to -the peripherals and this
- prezshts some speed. :limitations. These liritations can he
.  remnated #by adding a small mass storage device to the. satelllto
v for ‘intermediate spooling of data. For this purpose a dual-
-~ "floppy" ' disc drive can be rchased for around four thousahd
' dollars. ‘After this limitation- is resolved the performance of
+ sthe “system 1i$ mych better than rultiple stand alone processors,
This is attributable to:- (1) “more CPU power directed toward data .
- acquisition, (2) a larger . processor nerforming the’ .lata
- communication functions and, (3) the mainframe with- superior
processing power and a vast amount of ecxisting software is
employed to perform the extensive data manipulation.’ Nestated,
.hetworking uses .the core-only mninicomputer, the larger host
minicomputer, and the mainframeé for the purpose. which ‘they vere
intended. ~ . : - .
- . | .
Another main advantage to the user is flexikility which can take
. - several different forms. ,Agpllcatlon proaramg .can be «written
i~ that will collect the data and use either of the larger svstems
for further analysis. This flexibility allows the usey to choose’
the system with the best hardware/software combination to solve
~ his particular problem. T hd . -
. A o . - 1
The central staff could provide flexibility by programming the . e
satellite processor for the user at a cost to hir but the user
would * circumvent having to either learn proqgramming or hiring a
‘programmer. This, coupled with~a ruch lower hardware cost, would :
free up his funds and time to purchase otheér. cquinment or nprform :
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p;ocessor, a-voic
. couplers. Since

. attractive frpm a quantlty discount standpoint, this is Zﬁt ‘the

ibrought~ into
' ‘minicomputers|wgre brought in. The vendor - of - the host ‘syster

: « &
other functiens.
' very strong but ‘the prohlem areas must

The case for netwofkingn
ding to follow,the netw0f¥1ng approach to

be addressed before det
minicomputers, -
On practically every uﬁlv rsity or colleqe- campus there ‘already
exists a rather 1larYe ['and diverse base of minicomputers. The
diverseness implies that[several different vendors' computers are
already installed. Problems arise when one vendor's satellite is
used. with another venddr's liost. ‘' Operating systems are not
compatible but they canjbe made to'work together by two different
methods. 1The first m¢gthod is by using a device oriainally. used
by the European ; atomilc energy ,computer scrs society. ; The
deV1ce, &alled the CAMJAC system, has been approved and addopted hy
the United States " Afomic Lnergy Commission. It is basically a
universgl computer. /0 bus | and the- user supplies his own
somputers for .each fend .of ' the «circuit. This approach is a
workable solution but/ can become very expensive as it forces the
central staff into/ developiria hardware and each computer's
operating system sof fware-fiust be modified. lMore information mray
be acquired by orderfing United States * Atomic Tnergy Commission
booklets .number TID-25875 and TID-26488 from the @uporlntendent
of Publlc Documents Uashlnqton, D.C. _ .

1- -

The other alternat‘ve is for the: satellite to ~communicate with
the host 'processpr by means of a standard Teletype port on ~ach
grade communication. line and two acoustic
ach processor can have a multiplexor to control
these ports, ¢th operating. system does not need to he altered.
When the satellitffe wants to send'a message ‘or data to the host,
it merely format the message and/or data and outputs it in ASCII
code to the port that is connected to “the host. Functioning ih
this mode the satellite processor would.look llke an gxtrpmely\
inetlligent teyminal to the host ninicomputer. ths approach is
probably best ag it is simple, and inexpensive,

The aecond‘pro lem with networking is that it scems' to  dictate
that one’' vendor be selected and all subsequent mlnlconputers le
purchased from|that vendor. Lven though this would be Falrly

case. A diffdrent vendor's minicomputer could Le acquire and
the network just .as the oricinal non-standard

' have a competitive advantage for future satelllte
!

would, howeve
minicomputersj.

The third nost impor%ant problem area is handling the.campus
politics.’ ‘his has different ramifications for different
environments and must be dealt with accordingly. The point which

PR ) Al 4
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, mus’t

onvi
netwo

AThe

appraisal of 1mplementatlon policies.

Ehese

be made

here 1s that these problems must he addgggsed and

.Included

who w1ll purchase- and control the host?
where will the dnitial money come from?
how are the users to be charged?
does anyone feel that ;hls approach 1ntrudes upon his’

3.

..

to purchase and operate the machine of his, choice?
user community -that thls is the best approada

ncing the

rk

buld be the most difficult part of 1mplement1nq

(

these

-

*

right

a minicomputer

ever 1ncrea51ng populatlon of minicomputers is forc1ng ‘a re-

policies

to

be

.determined

.university. structure beciuse of the-
It is time to step bac

money
and
point
This’

‘volved
take ‘a campus wide lodk at minicomputina.

zby
ever

increasing

networking makes a-lot of sense and should be-

lS

not to

infer that all uﬂ1vers1t19s

The tendency today is
hlgher off1c1amﬁ
oun

for
in the

of ..
from the 1nd1v1dual user
From this vantage

considered

network but it 1s an emerglnq substltute or supploment.

i

\

hould’lmplement a
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