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des:l.gned to facilitate communication among ‘knowledge workers who ‘may
acconphsh their entire job utilizing this advanced technology. The
system is capable of sending-information-to geographically
- distributed users. It permits access to and modification of stored

: 1nformat:|.on ‘by a number of persons concurrent'y or independently. . The
-effects of the system in a government research and development offme

... are-threefold: (1) the individual is no longer limited to: the -

- rigidity of written nnformt:.on, (2) an “augmented knowledge
- workshop® promotes the integration and synthesization of the efforts

Lo -~ of -individuals to yield increased group creativity; and 3) the

- organization can therefore operate around a visible, dynamic body of
~data generated by the various levels in its hierarchy and immediately
‘communicate managerlal or technical matters. The problems encountered

- -4dnclude psychologlcal resistance, system failures, weak training due
o to 1nexper1ence, and hardware unava:.lab:.l:.ty. (Author/EE)
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S ;i;;‘f ABSTRAGT o T RN TS

The implenentation of the Augmented Human Intellect system (AHI) nza

_.permitted a new avenue for interaction: that of computer mediated

communication, This paper is a description of- experiences with this
novel alternative to conventional ways of tninkine and communicating

v—in an orzanizational environment. e T e,f,,,,, : .- -

tne AHI system has been desizned to tacilttate comnunication anong

knowledge workers Who may accomplish their entire job utilizing this
advanced technology.  The system has the capability to send messages
or other informition to geographically aistributed users. It pernits

- access:to and _modification of ‘stored-ingormation by a numbe: of
':Dersons concurrentlv or- 1ndependent1y. ;77741~: R . =-

rne efzec%s ot tne aysten 1n 2 government researcn and developnent
office are threefold. (1) The individual is no longer limited to the
rigidaity of written intormation. 1Instead, he has an- *information
Space” structured to his requirements-through which he can "travel®

~_rapiadly, resulting in z»tlexibilitv approacning tnat oz verbal
) thought. -~ R . Y

7 (2) A tean ot users—canfalso nove uith xreat ease tnrougn tne ,;

ingormation spaces. of all tean ‘members-to consolidate," collanorate,

" and reach a higher level of consensus. - The result may be describvea

a8 an "augmented Knowledge workshop" that promotes the integration

i: = ;, - - - - -

7(3) conaequently tne organization can operate around a visible.

dynanic ‘body of -information generated by the various levels in its

"hierarchy, and-immediately- conmunicate managerial as well-as.

technical matters. The tradeoff from-this increase in- vertical .
communication has nistorically ‘been a 1088 of efficiency, which AHI
aPpears to prevent, — AS the problems of training a population of -
scientists and- engineers are solved, this 1ncrease in comnun;catxon

-

7 Ine problems encounterea 1nc1ude psycholegical reaistance to- this.

kind of major change’ in vorking habits, system failures, weak
‘treining due to inexperience, and hardware unavailaoility.
Progression toward-an-Augnented -Knowledge- Workshop-was markea by a
transition from system use as-an- -gutomatic typewriter to use for
on~line “composition. In addition, the system became transparent as
thé: skills of operation were mastered. An unprecedented involvenent
with the system by individuals, especially when -using the dispiay
terminal, Was representative of the dramatic change in the work.
netnods and communication patterns witnin the population. .
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- INTRODUGTION - &

-

conputer technology nas evolved witn an almost.incomprenensible )
‘rapidity over the past two decades. ~Applications of  this
“technology have chznged. from purely numerical programs.to
sophisticated scientific provlenm solutions to- manipulation and
-processing of natural language. - The latter application has )
‘resulted in a mane-computer Symbiosis Where the computer system -
becomes an extension of man's intellectual processes,  In a now
¢lassic paper, J.C.R. Licklider (1968) outlined the total system
" Wwith man and computer as integral components. Parallel to the

. development of computer capability over the past decade haS been -
the development of a system designed to take ma.imum advintage of
“the computer's power to store, structure and retrieve textual
information in a- way congruent with tne cnaracteriatics o£ an
individual. S LT e N o ) : :

> -

Appropriately, the name given was the Augmenteo ﬂuman Intellect
"System (AHI),  developed under the leadership of-pr. pDouglas
_Engelbarv-of the- Stantord Research- Institute.—voriginally. the -
purpose was to "...increase ‘the capability--of man to approach a

* complex provlen situation, ‘to” gain comprenension to suit his
particular needs. -and to derive solutions to problems." (Lngelbart
“from Lindgren, 1971) The- intention-was to provide an extension to
man's intellect by utilizing -a set -of powerful. computer ‘based .
_tools. This was gradually-breocadened -to-provide an extension to a
croup's Capability, to that of an orzanizational‘structure. and
:inally to nunberp o£ orzan*zations. < )

A ceneral overview ot tne aystem will be presented nere. Detailed
oeacriptions o2 the hardware and the software ("software" refers

- %0 any functioning computer program, as-.opposed to the macninery
it runs on)- may- be obtaineo ?rom the reterences. Co

B i,}
AHI’io oesigned to take,full advantaze of tne otate-o:-tne-art in
: computer tecnnology., It is an on=line, real tine, time-sngying
-systenm with a full-quplex- (simultaneouo transmission and ——
——reception) terminil=to=systém link. The result is a highly
~interactive interface :between the computer and the user. Indeed,
" there is a great deal of similarity between tnis man-computer
;inter:ace and a’ man-to-man interface.r

1:0nce an iﬁdividual user establisnes N connection with the main ‘
_computer he is able to create, store, structure and view written

. ;;textual material.
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Kad % el

EVery user-identitied unit o: text 1s aunomatically numbered
and assigned-a user-determined level in a-hierarchical
structure which establishes -a relationsnip- to the text as a
whole. The structure permits addressing ahd viewing the text
bv units of the nierarohy ‘such- as. statements and branones.‘r

Tne viewspeeitication sVstem,eontrols tne viewing of text in
many different ways analogous to "windows" into the stored
infornation. The "viewspecs" control the levels in the -
nierarcny and the nunber of lines for- eaon statemenv that. tne
user wants to display or print. . ‘ .

Anotner structural uni& is tne zile wnich is analogoul to a‘
document or pook,. Files- provide a heans of further
text, TheY can be combined, in part.or in whole, with any
other file, and the .user can "Jump" belWeen various fiies.
Part of the AHI capability is similar-to a library where a
person Mmerely typeS his request and all relevant books are
presented to hinm for 1mmediatp composition into.a report or
.other new textual entity. Not.only are the files in has._own
library ("directory") available to him, but all system usera'
£11es are av;ilable unless otherwise specitied. .;;‘ '

The addressinz and v1ewspeoi£ioation syatems are key reatures oz

’AHI. They illustrate some of the additional power of AHI relative

%0 the . numerous-operational text editing aoftware syatems. A

- aurvey Y. van Dam (1971) states thats -, -~ - - B ’;"

—y

AHI ”...embodieo muoh ﬁbre than dust 2 text editor, tneir ain
i3 to provide a new way of thinking and working by utilizing-
the pover of tne*computer in all aspects o£ one '8 work." (Van
Dam. 1971, 110) , L L o
Acooroing to Engelbart (1973). the additiona' oapabilities 1nc1ude
communication among teams with joint and/or simultaneous
preparation of text == a3 "collaborative dialogue"; sending

" documents, correspondence, and coordinating work == "documentation

-“production and control"; -and a library- systen for the storaze and
“retrieval otrrelevant Iiterature. etc.,-- [y ”researon

, ' .G
collaborative dialozue. ?here are oomputer aids tor the

composition of messages and fZor their subseguent reviewing,

cross-referencing,- mooizioation. transnission, storage, . -
dndexing, and fulletext retrieval. A "nmessage" may bte one word
4n length, or several hundred printed pages., In any message -
‘there may be formalized citations pointing to specific passages
Ain prior messages, so that a group of related messages becomes
& nhetwWork of recorded-dialogue contributiond, There is alsos..

i

3

%
J

o

structuring
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o

automatic deliverv of messages- full cataloging and indexing,

e ; on-line accessipility- both to message notification and to the

- - full - text of all messages; and open=ended storage of the
dialogue records, -These services enable a community of people
Wwho are distriputed in =pace and- time to maintain recorded.

‘ collaborative dialogue.‘, ‘ o ‘ . '

»
" - .

! N ¥,
I A
e LA
SR

. Document chelopment, production, and control' There is a ricn
e * set of computer aids for the composition, study, and
& - modificgtion of document drafis, and.for automatically
e . " generating high-quality photocomposition output with flexible
controls for font=designation ana- £ormatt1ng. 40 enable the -
production of publicationegrade hardcopy (printing nagters, or
microform masters). There ire processes for coilaboration
,between several writers, and with an editor, in the process of
“avolving a final draft. There are also aids for the people who
must keep control of changes, new=-version daistributions, etc.,
and proviage the iridexing to complex documents or sats of
docunents, Most of &heae particular aioa are presently
available only at SRI. - } e L

v, Py ke oy Yy T,
g SR Y

R

nesearcn intelligence-' The proviaions within the Dialogue
support -systen for cataloging and indexing internally generated
items also support the management of externally generated itenms
== bibliography, contact reports, clippings, notes, etc. Wuith
these: centrally supplied- {therefore uniformly . available) :
services, a community can maintain a dynamic and highly use£u1
"intelligence” data baSe t0 help it Kkeep up to date on _external
happenings that particularly affect-it. computer-cenerated
indexes or on=line retrieval .can facilitatre access.. Citazaona
0f external itens - from within- the 1nterna11y-zenerated dialogue
basSe == in the form of- annotationa. miscellaneous commentary,
or supportive references == offer- computer=sensible
interlinking of the external information with the internal, anc
.considerably tacilitate ‘browsing, retrieval, back-citanion
uearchinz. etcs (Encelbart. 1973)

NS ,ﬁ‘?\l}m‘ R ,C“M -

e
. “

: To be augmented is to nave a power!ul set ox toola reaidinz 1n a
-State=ofethe=grt: computer system-that are used in every aspect of
_Knowlédge work, ie,. activity that involves individual and joint
“preparation of communications, documentation, etc., and sharing-

frthe results with comnunitiea ot knowledce,workers. (Engelbarty, et.
‘10. 1967) ’

Tne Sctting

}Twe are implementinz ANI . at the Rome Air Developnent center {RADC) -

- in part to observe its effects. This prodigious undertaking is:

Zmotivated by a number o factors: (1) the desire to cetermine :
. i < . (3] .
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~whether or not it can b applied to this working environnent, (2)
the. fact that it appears to pe a powerful tool for the team that
developed it, (3) the costs (over 810 milliion for developament and
hardvware), . and (4) the fascinating technology. Realizing that
thosé Who created .the system have a special- notivation t¢ use i,
We decided that implemcntation in our own offices would proviae a
‘more realistic test environment, Thus, certain organizational
units in the Information Sciences Division of RADC are accessing
‘the computer at SRI through the ARPA Network, and using it in‘'the
‘daily pertormance oz oneir dobs. uhile a descriptive analyaio 13

done, - T , ST - o

A preaent. ve have a user group ot 20 peroona incluaing.tnree
levels Of managemente MOSt Of the personnel are engineers, :
scientists or managers. We plan to double the population and vo
‘dnclude one more level-of management by the summer of 1973. There
is a considerable amount of development to be done to provide the
software and hardware support for. such a large zroup, but we are

: :radually overcoming tne current limitationa.v,— .o, .

v, - .

'*;jdik PREDICTED OUTGOHES or IHPLEHENTATION
Tnia 1nvesti¢zt1on is concerned witn et:ecta on tne population in
three areas: (1) the individusgl, (2) the- comnunication amoung
individuals, and (3) the organization., A Statement in each area ot
the effects that are ultimately expected as the population becomes an
-%augmented Knovwledge Workshop" tollows to proviae a atructure for tne

AdeacriptiVe ooaervationo. ,
Tne tbree predictiona ;nd ; dilcullion oz eaonx - S N

1. rne incividual'l thou:nt procesaea will be modizied by tne rapid "

availability of his own information, the ease of changing that

information both in its. content. and- structure, and.the flexiple
1contro1 ol ltructure viewinz. (ct. Encelbart. 1973) :

Tne ricidity ot written in!ornation hll 8 relttive.y unexplored
effect Of -the development of a person's ideas, thoughts, etc, ue
‘traditionally is limited to handwriting or typing to make thoughts.
‘4nitially visible, and then to rewriting each time clarification,
correction, upe-dating, restructuring, ete., is necessary., This -
“may- require the intervention of a typist and communication of the -
" ‘negessary changes to this second party. The longer the paper or
“whateéver, the greater-the problem of revision. - Once a lengthy.
paper is prepared, the thinker's ability to massage, Ranipulate
-and cre;tively deal witn those ideas is curtailed. .

When thoughts, etc.. are entered into the AHI systen. it is
7predicted that they will not lose tne tlexibilty inherent in the
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;'tnou(ht process, but condeivably Will gain additional flexivility
<. resulving from the visibility of written ingormation, The -
- capability -of AHI. to pernmit, rapid changes in stored text of any
. kind Was describped in the Introduction. From this it can bde
“expected that an ingividual will move throughchis stored icdeas .
With great ease == massaging, and cratively engaging words, i
concepis, facts, patterns, and the various nuances of recorded o
o P -~ thought, - He also has, at any time, s copy to ahare with whomever ]

S

5 " 'he choosea.

4 In adaition to the tlexibilitv ‘41ned. the hierarchical structure
"2dds What nay be a new dimension to computer stored thought. The
. structure pernits verbal units to be placed at a level iandicating
. relative inmportance, source, category, etc. Thus; it is predicted
- that relaztionships can be captured or established ahicn otheruiae
aicut be obscured by -semantic: limitationa.-—\ :

-
sy~

2 rhe coumunication oz individugls aeccnplianing their work on the
dysten Will be modified by the free access yermitted to all
individualt's work as sur  tured into the system, by the ease of
Aaking charges in the u.itten work of- groups, by the capabllity to - ]
transmit nessages or other ingormation through the computer, and by .
~the capability to ainultaneoully access and uodity stored 1n£ornat1on

bv nunuera of persona.,;;v,‘ ] ] ) )

w
B e Y, TR

S ( *E%Knouleage nay be co11ected and coupiled thua takinz maxinum
S f;jin better decisiona gnq ‘°‘1°n'-,_?;',

i “- the integration and aynthelization 0f the efforts of indiviquals
4 ~t0-yield a new level of group creativit-, consensus would bve

- ,’~repreaented by- a stored record created ‘simultaneously over time,
~ fTne leaders of the Augrentation Research Center (ARC), -M8Srs. .
- _Bngelbart, Norton, and- watson, elaborate on. the concept(ot the |
—,}“knouledce workshop' a8 tollowl. . : |

i
‘,: . fi:rhe reault would be an 'auguented knowledge: uorklhop“ promoting »!

-

'rue tera ”unowled:e worklhop' 13 built directly upon the terns

f - "knowledge WOrk" and "knowledge worker", whose special use is

' B from Peter prucker (1969). He develops a much- larger: theae
: ‘about these concepts, adding terms: such as "knowledge 2y,

, . technologies", "knowledge economy", and "Knowledge lOci&%’“.ﬁ ;ﬂ] :
" and pointing out that the growing level and importance of ’aﬁf

knowledge=work activity 4n our scciety will produce a -
discontinuity-in our cultural evolution of & lcale couuenourate
with that oz the 1nduatr1a1 revolution.

' "The knowledge workshop is the specially provided environment
1n which knowledge vorkers do their xnouledge work. We can :

r

A
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- - &

‘talk about a small knowledge workshop for an individual, or a '
large knowledge workshop for an organi:ation. Xnowledge :
workshops have existed for centuries, 5ut here we consider
- naxinizing their effectiveness by systematically evolvang

< 40018, méthods, etc., With heavy. deperidencé- upon the new
technologies of computer time sharing and newworking. The
result is the "augmented Knowledze dorker' (a7¥) which
deicribea‘an individual ez!ectivelyfuainl AdI.

""Basic Workshop :un.»aona uill Serve the daily handling of
the AKW's working information == og their notes,
things=to=do 1ists, mencs, letters, designs, plans, budgets,
‘announcemenss, commentary, proposals, reports, prograns, -
docunentation, item=control catalogs, etc. And before it
can sénsiply:be of much Valusz, as gngelbart has ata%ed. tne
Augmentation System has to provide gfor the grubdy -
cut=and=try detail involved in.the minute-py=-minute,
day=after=-day worker's handling of this information: in the
‘user's compositvion, studying, coamenting upon, arguing -
about, modifying, communicating, publilhinco Preaenting.
A . etc.ﬁ (Lnlelbart. nortcn. wgtaon, 1973)
3. rhe ‘ease ot uandlinz xnowledce worker t;sxa and the openneaa -
anong AK¥S will have a strong impact on an organization where groups
and teanms are augaented, by changing zheAvertical,connunication in
:‘tnat crcanisatton and ultinately. the orcanisaticn itself.

”fﬂhen the' Ast are- at 311 levela 1n an orcanixation, uanaceuent and
. -subordinatves can.comnunicate through the system ¥ith the same ease
. that co=workers < intersct.  The meSsage transmission capability
~_ vould facilitate the gsorduct. ot aoat oz tne orllnisation'a :
**;bulineaa throu:h AHI. ,;x¢¢:, ‘

't?the tradeot! zron tbeae 1ncrecaea 1n conuunication hc’
—*;ahiatorically been a 1loss of efficiency. (cf. March, 1965)

- However, a-very important product 02 AHI is predicted to be tne

-~ dmplementation:of modern, 'open' lanalenent techniques without

. ao88- ot ezticiency.;f;:, ] , , ,

’}‘ﬂrhe overall e!!ecta 1n our orcan&sa&ion uould serve ¢O move 1&

B Atouard being an- Aucnented Knowledge uorkanap, a proceaa very nuch
o vorth docuaentinc.—f: : ,
i‘ ,;}a';‘,;“;‘ - mTHODS A
Four means.vere employed ‘to buiid an sccurate deacription of the

Subjective experiences- of the popu.ation, a chronicle. 1nterv1eua,
fobaervationa and peraonal account,




9

1
o e U s

Vo
Hton it m g s e s b

C BAIR L 'EXPERIENCES WITH ARI, 23 APR 73

oy - - -

L g

- J’

rne curonicle vas established as 3 venicle for recording-the Seee e
serendipity experiences by memvers of the population, Any - S ¢
experience that was perceived as noteworthy. oy a subject was - .
recorded in a Special file named CHRON. Originally, s CHRON file  ~ =~ °
Was eStablished in each subject's directory to permit easy M
insertion of 3 statement or two describing vhe experience vith , -
AHI. The observer then could peruse the files of the population e
‘and compile a summary, collating and synthesizing similar eventis, _
‘In addition, 3 CHRON file was established in the gzuthor's

direcco'y as an alternative., This provided some valusble data

along the lines of a case study. It was not expected-  thyt the ) . E )
“subjects would be Very conScientious about recoraing unique : R
experiences, thus other methods vere relied upon gor more SR i
conaiatant anda tuorouzn 'data' S s

=

>

!ue cnronicle - R U

Intervieua v :ﬂi ‘frl;,* e o 'i'rJf~ o %5§ e

ICA

— Rt

Intervieua vere conducted at 1nterva10 throughout the period thgt S
began with system availability to the population of 20 persons, A- -7

- nonemember of the organization was employed to conduct-an S e e
‘unstructured -interview that allowed the-maximumf opportunity gor - ‘
‘open-ended responses, Hopefully this enabled the respondant to S ‘
-introduce liose things which were most important to him, while -
“minimizing the structuring of “these -perceptions by the - - - =
-interviever. General questions such as, "Could you tell ne more o

aboud that?® were folloved by more apecitic questions only when R %~

-deaned necessary by the interviever o -gain some nore detailea -
Anformation from _reluctant respondants. The interviews were -
“nonedirective to the point of resemviing s discussion. Although
-~ the style was intended to be Rogerian, suggestions were used When
“certain problems were anticipated, e:. "pid you have trouble With
ou%put directtvea?' , '

[
"y e

tnc tollowinc techntques Were: relted upon to till in the gaps o flifr A
between the voluntarv responlel. . S

Unltructured observation

There Va3 more availadle data thsn could be collected through the s
“forsgoing methods, It shed impsortant light on what people were -

_experiencing as they learned and attempted to use the systea for

required work. This was collected as it dGrevw the attention o2 the

‘author, who then recorded the event, These events inciuded : B .
-conversations that vere overheard ("eavesdropping®), random : SR
participation in. conversations, sessions arising out of a request -
zor ;saiotance on the systen, ouservinc the process of document

L4

.
»
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preparation and the end product of systen uae. and revxewa of tne

f‘{igf, 't‘f:; soontents of subdbjecti's files.

IR iy e A -
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“} 7 manifested as eXcuses for not using the system.

- This kind_of record is highly impressionistio and is dependent

.~ . :eVen moreso than the other techniques upon the.obServer's

" ..perceptuzl Set. In this case it was mitigated by the working

“environment in which supjects Were non=volunteers involved

- - Primarily vecause of their location in the organizgtion. There

= __ - :Were no direct rewaras for participation and no lessening of the

- " .- Workload impoSed bY management, A minimum of addaitional obtrusion
- into the working world of the Supjects; was imperative, thus
‘:;'“Pporting the use ot techniques such as this one,

Perlonal account :,;1 7”7j” i L R e

Gt e e
RIS & YO

o [P
Ay WY AC YT
P

-

:'Tne autnor has been a neavy user of the oysten tor over a year and
has been using -the display system for about 7 months since its

- initial availability outside the Stanford Research Institute,
This as well as other papers have been prepared on the system. NO

attenpt has been made to distinguish between author and population

. .. -—experiences although in many cases this is obvious., The author

e - 48,-1n fact, a a 'menber of the population and his experzenoes are

17;;;7treated 8s-any- other's.,}f~; , , 7 N , ]
T ”Altnough the sub.'jectivity of this kind ot stuoy ie uign. attenpts
31;<;;,;;jwere made at all times to corroborate conclusions with the

S :dfiexperiences of the: population as a whole, in many caSes directly

‘consulting other users-on the accuracv of the observations. Thus,
,,,,, - _‘although_the personal experienoes of the author played an important
~~role, the conclusions darawn should represent the population in
~-- general., The other-techniques utilized additional observers in the

- form of hirea interviewers,,oonsultants, and oo11ea¢ues external to
’;,thie environment. ;?;f = = S :

-2 ] LEARNING—TO Uss TBE SYSTSH '
gBecominz en Ausmented Knowledze Worker+7f~~;;; R - \ ]
?ff;rhe traditional vork ‘patterns vere adhered to uith a great.deal of
::3peraistance by-the population. " The methods of communicating and

“+}° . .accomplishing daily work are habitual and consequently some

,,:Vextinction had to oocur be!ore neu nabits could be 1earned.

~ - .phe reaistanoe,to 1earning a*new systeu ;s a way o: doing one's
- daily knowledge work was higher than expected. The symptoms were
’ These Were things
1ike, "there isn't a terminal -around,” "I can't rememver how to do
.~ _+- it," “there isn't a good manual that I can understand," "I have
- -~ - - t00 much work to 4o,"-etc.- It seenms uortnwnile t0. discuss some of
B tnele. how ue dealt witn them. and o!!er some apeculetion about, :

*

T ),
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tue regsons behind this benavior. (The problem here, of course,
is that the reasons are largely a function of individual
Personalities, Wwith our population size, any ¢eneralization nust
be done With this factor in mind,) o

‘There are twelve portable typewriter terminals and 3 IMLAc
displays for 20 subjects. The Jjobs for approxinmatey 70% of
> these individuals require, on the average, a great deal of .
-written work. AR important exception is programming for
. ahother systen., This is a major task for at least-1/3 of the-
population and has not been done on AHl. At SRI, however, all
programnring has been done on the system since its inception,
.. 7his %111 be discussedq turtner in the section on population
cuaracteristics.*‘,’ ( oy A
~i*rerninal availability is a crucial Variable aftecting the :

. learning process;  There 1s rtrong resistance to leaving cne's
work space to ph¥ysically carry a terminal to that area from
SORe -other wWork -space. - Ideally, every user Would -have his own

“terminal, This is not warranted by current usage levels here,

“nor--is it feasible financially. However, it has become a-

_ problem to the point where it has caused some people not to use

-‘the system. (Management and the observer have tried to

. Overcome this by carrying terainals to- people wuo -have use for
- them:- but resist getting tueir own.) T .

- rhe oysten use manual cannot acrve 28 a trainin;,manual. IV is
f}}over 200 pages in length ana- is not organized in a self
“agpparent wiY. It does not serve -the beginner well as a
. reference because its use requires an understanding of the
- system; - The syntax for the command language -is- complex
-(although functional and very -effective for those who have
- 1earned to use the-system) and requires that detailed -
- ‘explanation be avaiiable for reference. The command language
© T SURmArY. provided at the time was too eryptic to serve this
B 'purpOGe. : - :

- An introductory. selt explauatory training manual was not
~ _available. Perhaps the complexity and richness of AHI rendered
~-3% 8 formidable task. . The stopgap measure was to have capable
-. uSers stand by in the immediate vicinity to aid the struggling
- -neophyte at a moments notice while an introductory command

- SUNMAry was developed."

~_ .Learning to use AHI vas assicned a low priority when tne

- . subject Was under pressure to get other jobs done, Of course
this could be an excuse that might in fact not be the actual
cause. Admittedly, it is a real nuiaance LX) change the to0ls

(9]
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for doing one's job and learn a new skill in the middle of

"things.

s

Hovever, after a trial period of approximately one month, it
was concluded in 1ight of these problenms, that a policy
regarding use should bde establisned by management, . The
decision to require use was made in light of the hypothesis
that any work that ‘can e hand written can be done on the
system with the exception of that requiring speci;.l
'alpnanumerics. ’

Tnis was based on the tollowing assumptions.

¢ 4 tne systen is only used occasionally. i.e. a couple
of times- a week, then the level of-proficiency
necessary to-Rake the system truly an improvenment will

-never be- attained. Practiee throuzn regular use is
,—necessary. - Tl - .

'If new users are instructed to use tne system “for- all
possible- knowledge ‘Wwork, then- we-can- determine what
~uork is _not appropriate £or AHI by ouservation.

‘Tne systen offers alternatives to nabitual ways o{_

conmunicating in written form, New- users will

“naturally bve reluctant to use tne system unless

strongly encouraged. =

The requirement is enforced by instructins the
- secretaries of the population not to accept any -
.nandgrittenenratts for _typing: unless an exception was
vspecifically authorized by their supervisor, #work

that necessitated: the supervisors review and
coordiationdwould only be reviewed through AHI.
(Drattsyare printed out for transmission elsewnere )

It was expected that tnere would be an initial drop in
work output until -some level of proficiency was reacned,
estimated to be about 1- nontn. A little friendly -

persuasion seemed appropriate to overcome initial
problens ‘we Try. 1it, you'll 1ike iuv.

The requirement that all personnel - witnin tne section use this
systen met with definite nezatiVe reactions of an enotional

nature,

?”-ﬂ

All persons involved Were ;iVen ‘at least 2 nontn and. in some
caSes up to 4 months to voluntarily use AHI for whatever

tney wisned. They were encouraged to use it for a status
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“ report to their immediate manager, himself a user. A
8 ’ : Secretary vwas employed to enter into the system any written
2 . work that had already been completed, which then would be
S vailabla for updating, elc, This also met with resistance,
. .
L : " Individuals manifested a range of actions. from trying %o
: , simply .ignore the.wnole thing to actively campaigning -
5 against it, Ssome of those who tried became distressed when
i , system problems were encountered., -Indeed, systen o
s performance daid leave a lot to be desired- in dependabillty,
-but -was not much- difterent fron any ‘expérimental computer
facility. The react1ons Seen t0 correlate with the
observer!s agssessment of personality type., ThoSe who Seemed
to fall toward the closed end of Rokeach's open and closed
nind,  Were the most threatened by required use, ThosSe .
manifesting a high ego involvement with &heir work reacted
'more nesativelv than did otuera.A fv, S

TR D TGO A e

Fac&ors otner than personality‘and demographic attributes
¥ere relatively consistant, - Equipment--and trainang nave
- ‘been-avVallable for about !our ‘months,  Everyone has been:

exposed. Lo the system, either through classes” or by being r

in the area where-the systen is ‘being used, Age of the

potential user does not seem to be .a factor affecting
motivation to begin the task of learning; neither qoes
'( - , experience with computers, or -job vask type., The - - .

. . . variavle 13 one that is most. obvious and generally true
0f any new tool-s aggressiveness - (generic use? The-
least aggressive subjects- 1n1t1ally ignored thie systen,
As the more inhibited- persons ‘Saw_their colleagues :
becoming involved with AHI, they re!ponded to the
pressure to become real*AKWs.i‘

vt 3

‘Ego tnreat was estimated on the basis of verbal and
non-verbal behaviors over a- period ot several months..
When questioned about their work. a supject's }
‘defensiveness was noted by facial flushing, elusive or
aggressive atatemenzs, or reverse attack where the
subject would say % "if I had nothing else to do like
you, I'd leéarn iteeee” < complaining within earshot of the

observer usuallyicentered around how busy and how -
important it was that-he not be imposed upon. These are
examples of very impressionistic obsevations, However,
most.psychologists would allow some credence to
impressions about work involvement over a period (-} 4
several months of intense contact.

Interviewa of two subjects who are system programners
revealed that tney were not able. in their judgement, to use’

’
R .
<.y

s - IS

ol . 10 , o ‘ (11
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o z
the system for a long report. The joint effort was to be '

.published. The primary reason was a -lack of time to gain
the proticiency necessary. .

. More specific reasons were given tnat reflect upon the
difficulty of gaining that proficiency and the :
limitations of the teletype oriented TNLS (a8 opposed to
the display version of AHI, DNLS, which will be aiscussed
in a later section). The information was not visible .
enough for maintenance of the train- of thought. Sonme

) . subjects felt that they could not sSee previous pages or.

B ‘ the context of the current location of the pointer (the

3 o ~ position in the‘text where any editing commands.will take
: - . effett) -easily enough., (It requires that enough text.be

printed for the user to. identify it -in relation to tne~

docunent). - Addressing was not "natural" enough..

Inadequate training was probably - significant causal.’

factor here. The installation o1 a printer for ‘quality
~_hardcopy output encouraged use and improved the situation
iconsiderablv. - : )
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It would be nisleading to discuss the pronlens experienced by
‘the ‘trainees without nentioning the trainers, Teaching the use
of such a conplex system is difficult under any circumstances,
- ahd in this case it was the first attempt, We had some help
v.( N from the staff at SRI(ARC) but- this was limited for a number of
: good reasons, Thus ‘We were -on our own leéarning about learninz
3 = ‘ahd- the system at- tne same time. There does not seen 10 be

. much point in trying to-assess the influence of teaching.
personnel and method, but it can be concluded that experienced
and more skillad teacners would nave-lessened sone 0of the
problens - encontered. ' o

.

O
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Brietly. initial instruction was done- in small groups, Ezcn
‘person was given a terninal 8o that he could do the-
operation as it was.described by the instructor. The loggin
operation, entering the appropriate subsystem, status_
1istings, error messages, etc.. were covered in the order
they would normally be used, " After- that, operations were
descrived in- the order of usefulness, a Zunction of usage
frequency. After two or three days of this the- trainees
Were told to practice, while.the instructors stood by to
give assistance, In the future, a conceptual overview of

3 . the system would proc;bly help prior to any attempted
2 - usage. ' ,

S TR TR
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The difference between on-line composition and use as an autonatic
typewriter became an important factor as new users progressed. 7This

oA . ‘ : (2]
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ditferentiaticn was remarkably discrete ae evidenced by the work
methods employed,

on=liné composition was the modis operandi with the first few
persons to learn, who haVe beep "on" the System for over a year,
It i8 characterized by little use of paper, either for the
original composition of new ideas or for the proofreading of
drafted papers, 1Instead, all structuring, outlining, wording and
" : pnraaing. etcs, is done while on-line. . £

P

- yse as an automatic typewriter is characterized by nandwritinz
outlines and original drafts often creating a complete draft that

~.is typed into.the system by a secretary. A printout is then used.

~ for proofreading and revising which are done on the printout

- itself. These are then entered into the syster on=line. Furtner

A*reviewinz is done in a similar manner. There.is no- effort to

i enter ideas directly usinz an on-11ne terninal.

i A T et [ S MY I -

 There nay be nultiple reasona for thie, nov the 1east of -which is
the non-availability of a CRT display or inability to use the

ﬁ © - display version of -AHI. ~AS mentioned above, typing skill is

'g - another limiting- £actor, although those who have used the systen

& -~ gor on-~line composition have found that a typing ability evolves -
% xnaturally. - _ ] .

§~ ( . The psychology of tne eituation also piayed an important. role,

;- Certain subjects expressed a3 reluctance to use a teletype because
_tLyping was beneath them. ComRhents such as, "what will the

- - © secretaries. do,"-or "I. wasn't nired as a typist. etc,, were

4 noted. . .

" The transition zron sutomatic typewriter use to 1“‘311°°‘

- augmentation -appears to be an 1mportant tnreenold in the process .
2 - oz beconinz an AKw. o _ 7 ]

continuang ueage on a day to day basis begins to mike the systenm

. transparent, which is probably necessary for the full realization of

3 intellect augmentation. The comnmand language, ‘addressing, viewing,

3 " operating the terminal, ‘and the other mechanisms necessary for usage
become -of less concern freeing the individuzl to deal directly with

vhe subject matter at -hand. None of our population has experienced

total system transparency, but a. zew have-come close, We are limited

lcnewnat by technical ditziculties eucn a8 computer crashes,

Obeervations of true AKWS at SRI are evidence that a transparency

" can be acheived, at least for a large percentage of the kinds of

- Wwork done, Those observed had been on the sysivem for a number of
years leading us to believe that full capability may take years,
Tnie ie, of course, a function of what the user selects to do :
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on*line == little used facilities, such as other ARPA network
resourges reSidinz on other computers, would be less transparent,

Transparency is also characteristic of the rules of the spontaneous.
use of language, as in conversational speech. . The eXperience and
process of learning to use AHI 18 analogous to the acquisition of
natural language and reminds-one of the work of the noted
bsychologist Jean Plaget, There is 3 definite syntax applied t0 the
vocabulary that enables the person to combine command words to :
perform novel operations, thus generating new and acceptable patterns
of langUage. ThesSe in turn facilitate different procedures and
sequences of operations by the programs, It is quite obvious at the
outset thait there are many different ways to do the same thing. This
permits a personal "style" to evolve for each individual that is
supposedly most. effective £or -hin. )

f*As with natural 1anguage. Y eubliminal knowledze of the baaic

rules is used to generate new command “sentences" from the given

“Vocabulary that the computer will recognize. The subliminal

;;sbtribute is closely related to the tranaparency discussed above.

" We can speculate that a  person's ability to generalize.from the
“ command listings will be 2 decisive factor in his successiul -
-~ utilization of the system. especially as a tool for .creative

- efforts,

once 3 persen becomes adept at ‘"speaking the system's lanzuaze“-
different reactions are- obserVable as he becomea inereasingly
dependent upon the systen;

- . . OBSERVATIONS
ztfects on the Individual

- one of the most prominent experiencea obaerved was a kind of
- pressure that exists. on the user to work at a high capacity While
~ he 18 on-line, A great deal of involvenent occura. especially
when the user is on 2 diaplay terminal..'

One causal zactor may be the automatic logout ig nothing is
done- £or about fifteen minutes, resulting in some anxiety
whenever one s distracted. This is not sufficient cause for
things such as an extraordinary reluctance to.engage any person
wWho wishes to interrupt an AKW. Another possiblility is
limited system availability due to “down time" and hardware
"pugs". An available systenm, functioning reliably and rapidly
418 a strong incentive tvo "use it while you can". These factors
are 1ntluentiel. but the reasons appear to be more profound,
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The act of creating something that will be highly dynanmic, not
‘pernanent or rigid, is very attractive, "albeit subliminally, A
person experiences 3 freedom and release from the
responsibility of having to -live with sone documeént that is set
- 4n ink, Its analogous to thiinking through.ideas ana ‘
strucfuring a draft mentally. It can be altered in any way at
any time, thus facilitating creative'experinentation,

Not only is there an increase in the freedon to be creative
with content, but there tends to be an uninhibited work rate,

; 1imited only by the present hardware devices, If a writer is
aWware that he will have t0 "mess up" or retype his paper if he
makes an error or forgets an idea, the rate at which he .
proceeds nust necesaarily be restrained.

zn fact, & new user may have t0 learn to be less 1nh1bited
about rendering his ideas visible. Perhaps more important 13
that he feels free to change and remould whatever he "dumpea"
into the system. -There has traditionally been a lot-of .
negative reinforcement associated with changing- written matier,
even if it is only ; pereonel working document. which ARI
ninimizes. o ,

AHI appears to0 provide unprecedented £lexibility and freedon with

textual information for the individual, (This is partly dependent

upon the use of the display terminal (DNLS) which is not availnle

to all subjects at present. Since this is i matter of tinme, no

distinction will be made in this section =- observations include

both types of terminals. The DNLS subsysten will be described in
8 later section.)

It is 1nterest1n¢ to note that. !reedom and £1ex1b111ty aeem te
require structure, rather than being 1ncons:stant or
"eoutradictory. The ability ‘to position ideas so that their
relative importance is clearly shown, to0 control what level of
detail one is viewing, to show trees of relations, is crucial

t0 the flexibility gained by AHI., The utility of the o

addressing structure térninology, the various informaton units,

"~ etC., 18 illustrated by the tendency of AKW's to think in
similar terms. For example, ‘"well, 'expunze' thas file or =
‘delete plex 1', iv was redected....

Freedon and £1exib111ty are not limited to 1ndividual usage of
AHI, but are extended to groups, teanms, and the organization oy
the 1nterpersona1 communication capabilities, -

Use of the communicat;on Facilities

There are two specific sub-systems for on-line communication (part:

I0A o ' IR | (1s]
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of the TENEX Executiﬁe software) and an extensive communication
capability as part of the 'Journal", | sub3e$ of the Dialog o
Support System.~

"Send MeSsage" permits message transmiusion.by entering a
literal and the names of any nunmber of recipieris at any node
on the ARPA Network regardless of geographical location or use
of AHI. The message is automatically sent to each user noting
"copies to (usernane)", subject, and title, Notification
occurs ("you have a message") upon initial system log in.

- * The "Link" command ties together 2 (or more) termingls so that
" meSsates may be transferred or-one-user may observe WRile the
~ other wWorks. “aavise" may be invoked enabling one user to work
- on the other's files thus-facilitating a shared ‘eontrol over
the edating, viewing, etc. This is the -basis for on=line -
conferencing and is mostv useful in. the dilplay Verslon oz AHI
- with a- suppleMental ‘audio (phone) 1ink. : :

The Journal systen 13 -2 collection ot toolo and procedurea to

" mahipulate documentgtion, The user may ‘essentially send any
on=line textual entity, a Ressage, a letter, a document or a
DoOk tO any number of users-in any format nerely by Specitvlnt
“the initials {id's) -of the recipients, Distrivution,
recording, printing, mailing, liprary filing, and indexing are
handled completely auiouotlcallv with numerous- options for the
author.

*;Theoe subsystens can be activateo at any tine, Journal and send
‘Message Will deliver the item t0 a specified file (analogous to Y
nallbox) belonging to the receiver. Any amount of information may
“be 80 transmitted almost immediately for the recipient's perusal
“at his convenience. Again, this speed and ease appear to
_encourage "mailing* 1n£ornotion.

1!he nessage sending feature is ahalogous to sending menos and nao

sinilar characteristics of egse and convenience although it tends

%0 be less formal. It is an important advantage that the receiver
does Not have t0 be on-line at the time, We are able to retain
“copies of the messages when they.are printed out for reading or oy
“inserting them into the appropriate subsystem, However, they

' .uoually are NOt retained by the recipient.

Messages are transaitted nore easily than memos in that they qo
not involve paper processing,- s Secretary-typist, or addressing
and mailing. We have found that they are sent in situations
where no written communication would have been used otherwise,
resulting in an increase in communication, especially
vertically within the organization.

(16
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A manager who is usually ditticult 10 reach due t0 neetings
and other preoccupations can be easily notified. Although
t . advantageous from this standpoint, nessages are easier to
S , - dgnore due to the tentativeness of the computer storage. A
3 Reno Or letler is 3 little more demanding -= perhaps due to
. 4vs physicsl preaence and visibilivy.

: ' The interviews of usera have surfaced an important potential
! ’ disadvantage, The use of the message system can tend to
: depersonalize communication, 7This is in large part due to
its ease of use g8 an alternative or substitute for
S . face~to~face communication as was predicted by Turosf
% ‘ (1972) .- . For example it nay be selected as the mode of
interaction because 0f a distasteful or negative content,
. On the other hand, face-to=face contact has resulted from a
Ressage, but thia is 1n£requent.

e -
~ia

The. Journal systen 18 being used ostensinly ;a s conputer based
--mailing systen for handling written communication of longer
- lengths, A hardcopy can literally be mailed but most Of our users
_ -resad their "mail" on~-line using ‘the easily executed retrieval
© commands. ] .

N
" te 1 .

It 8180 has a nes:ace sendaing capadility where, uniike the
, TENEX Send Message feature, nessages are permanently stored,
( , indexed, cross referenced, and catalogued, This is part of the
~ Dialog support System which has a potential impact mucn beyond
’ what ¥We have explored. .

A‘“.ﬂr\»‘ﬂ,‘"* wﬁ-w-qrwma«
. i e

With few exceptions, the population has not been using the
Journsl for dizlogue support. The Journal is perceived as a
place to0 store items of permanent vValue, which is usually nhot
felt to be the case with messages. This may represent a
reluctance L0 store routine transactions == they are feared in
that they may return to ”naunt” the originator.

R U R 17 TR A o WG IA £24, 03
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The lack of understanding of the purposes and operation of

* the Journal may bde more significant, - "Dialogue supporti® is
degfinitely a clue that continuing interactions might be
recorded nuch a8 are the minutes of meetings., Not only does
this provide the communicators with a history og

, transactions relevant to certain subject matter, but it
provides the using community with an insight into .

X developments that otherwise would have remained odbscure.

R RSP
e ¥ o

The. Augmented Community based at SRI is facilitated by the

dislogue record as we nay be with additional experience,

Links (addresses that may be activated to load the _
TcA information apecitied) are impedded in subsequent dzalo?ue .
c i .
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records providing cross refurences to previous or relevant

iransactions. Thus, an interested party may £0llow the
progression of transactions at SRI and qQuickly grasp the

meat of the issue. - . .

The USe 0f Link addresses may be supplemented by simply reading-
otier's files, File read-access and sharing has not been used as
‘extensively as expected (our people tend not tO be NOSYeese) A ,
feWw Of the users haVe perused others files to learn of their R
doings or to ansver a pressing question in their absence, By and *
larye, hovever, this access is linited to copying sone ingornation
thpt Vas knovwn of before hand or responding to specific requests,
fais Will be described -in the- section dealing with effects on the

b organization.

i ‘tinking {note the entirely different use of the term) may be ——
; ~compared t0 a3 telephone conversation. The significant diiference
: ‘48 that linking 4s more convenient when a user is on-line.

warip e et s -

AS mentioned above, when an AKW is oneline other interactions
are resisted and interruptions-are discouraged. However, it

P does not seem to constitute an interruption to engage in
{ ' dialogue through the terminal. ' The novelty of this neans of
R interacting may have some effect. on its attractiveness,

( IV is unique in oSur experience. It -has the tentativeness of

: oral communication, but lacks the paralinguistic, non=verbdal

{ cues that Would be transmitted via ‘the phones It is limited by

: - the typing ability of the users and has the immediate
aPPearance of being & written communication, It differs in
permanence (none), immediacy, spontaneity, and its resl time
interactiveness, There is no time to peruse the comrunication

© or deal with written text, It is usually relegated to short

- interactions, This results in a stylistic difference which
requires, among other things, an explicitness not inherent in
oral communication, eg. humorous Jeating has to be labeled with
s “ha, ha" or something similar to ensure correct

interpretation.

1inking has been used extensively as an integral part of the
ARI system, It is important to note here that although neither
i send Message or Linking are unique to AHI, Usage appears Lo be
\ . dependent upon the design and purpose of the entire system. 1If
the system were not employed to accomplish the dalily Knowledge
work of groups it is doubtful that either feature would have
any signigicant utility, Both features are availaple for
innedisgte use 12 the AKW is on-line and the need arises, we
have linked among ourselves and with various users on the
Network including our colleagues in wWashington D.C. and the

.
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tean at SRI., In many cases contact occurred where there
othervwise would have been none, thus promoting teamwork,

The 1link feature is being used within the teams for shore,
exXtemporaneous Qquestions and comnents, Surprisingly, links are
utilized when AKWS are within close proxinity in the sanme
building, in neighboring rooms, or even within the Same room,
NOovelty might play a part in this, but usage emaphasizes the
fa8e and. convenience.‘ It can be concluded from our

. observations that communications occurred  where they would not
have othervise == they Were usually not important enougi O
varrant leaving one's vworking area.

Etteczc on Groups and Teans

" The systen has promoted the evoluton of teams independent of
_ “geographical location, Although this was optimistically
- Predicted, the nature of the teans 10 difterent than expected.

- The teall centered around comaon problems, or at least tasks of

- Autugl interest t0 the members. The novel outcome wWas that people
Within the sane organiszational unit did NOT become more unitied,
or eXperience any of the other characteristics of group identaty.
The subgroups remagined isolated from each ovher when the user
population was expanded 10 the present size (at the outvset of
.organizational implementation). This was the case even when the
subgroups were located in - the sane room, .

- Channels of communication that did open within the organizstion
.VWere bssed on training requirements and usually consisted of help
fron the more experienced users to the neophytes, 0f course, the
observer. opened channels in order to gather the reactions of up
and coming users, These spurious channels are certainly not
reprelentative o2 improved communication, o

Judgenent of this lack 0f inereased interaction across task

- boundaries as an insufficient outcome is unfair, The task
structure within the organizaton did not change. Individuals and
subgroups continued to wOrk on problems in separate areas of
specialization thus ainiuizinz the need gor horizontal

CORRunicstion, )

ItV is encouraging that the consistency and quality o conuuncatiqn
within a priori clusters of AKWs noticably improved, especially
the vertical channels, which will be discussed in a separate
section, The Journal was the primary vehicle gor senaing
nesssges, docunents, interesting articles and regerences, plans
and progrars, copies of correspondence for non-AKWs, minutes and
agendas of meetings, etc. Where these written comamunications

IcA ' . {191
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_might have occured on a chance basis before, they were duly sent
L0 the concerned tean meabers and stored for usage bhrough the
Journal.

reau collaboration was very evident when an. individual was in need
-0f additional resources outside his own “ingormation space“.
during the preparation of briefings, and papers on related topics,
individqusls drew directly upon the work of colleagues by either
using their tiles in the briefing or by moving the appropriate -
~ingormation directly into theiriinzorngtion space,

o TR T TR T

AN eXemplary tranaacticn involved the developnent of a :
. Technical Flanning obJjective intendad for ‘several levels up in
the managenent hierarchy, The responsible writer genersted 3
i : draft o2 the aocument coverinc all areas even though sone
: - dndaividuals vere not present, Then, via Send Message, he -
: - notified those peoble L0 exanine the document for corments, and
- revise their particular portion., They sinply copiea it into
- . their vorking space, rewrote as appropriate, and moved the
tinilhed Product back iy the nalter docuaent. :

[ tue nost excitinc channell opened were thoae with saz.’a cont:nent
- avay. ‘concerned individuals Vere adle to collaborate on papers
for conferences, propoagla zor zundint. and the ‘necessary aupport
of ARI users. ] -

; i :; one case involved - hicher management at RADC wno requested 'Y
3 Paper be submitted for a conference within i deadline of’a gew
¥ : -~ days, consequently, the -paper-was coordinated, formats and -

content, agreed upon, and s £inal copy printea 1n the nanacer'l
office, on siue in apite of ‘the mails,

R § liailar situation waa 1n1t1uted by the calizornia ‘based AKHa.
. - The proposal by which SRIZARC is funded each year was prepared

} on=line.prior to the £inal submission to the appropriave
authorities. Our project monitor revieved the proposal drafe
and made suggestions, -SRI then re-examined it, the process
continuing until it satisgied both parties., The ease with
which revisions’ aré made with real time 1nteraction, nov
involving the preparation and mailing of written documentation,
is quite apparent with- these important, oonewhat controversial,
lengihy papers.

B AT SAN oL b
R
O

Pérhavo ve will realize increased communication hetwéenvoqbgroupa—
-With more time, For the present, however, satisgfying teamvork on
‘s given task is tacilitated by the ease and timeliness o2 AHI.
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 Predicted problens .

BRI SR o The problems. that were anticipated are discussed here to alert
R the reader to the cuing which may have biased our observations,
S - . It was predicted that managers Would be heditant to access tae

S working files of their supordinates because of a kind of
N psychological anxiety gbout discovering something they shoulqd
e } - not see, and the potential overload of detail and sheer volunme
o N of infornation. .

f;'gl'; . 15’jx Managers above the immediate supervisor (already an AKW) would
B S be reluctant to acquire the necessary skills because of the
E

S o interruption of their tight schedule, the ease with which they

‘*g,, ) _— can assign jobs to others, the nuisance of sitting down at a
terminal especially with the numerous routine interruptions,
and the fairly nabituated node of solving problens through
conversation. T : :

consistant effort-ts requ red to become proticient on a

- basic -level, ~ Some- of this problem would be alleviated by

S employing a CRT display terminal to be permanently installed

C in the managers! officeS, providing a more attractive
‘ interface. y

= Engineers at the worker level would experience some reluctance
(;—, ' to enter files into the system Where they might be perused by a
-~ nanager-prenaturely. The file access controls would be used
reluctantly. : o -

These predictions. center around the problem of changing
strongly ingrained work habits, There are numerous additional
predictions which could be made, however, this should
adequately indicate the expectations generated by experience to
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BN Traditional patterns of organizational‘conmunication
B ) ) : 7 S . ) .
“ei”és The patterns of communication before AHI were typical of any
S large business or industry where the najority of people are
& scientific/professional: The patterns were dependent largely

A

upon the formal autnority structure and the taék assignments,

GALACHN TN
o PRl

There is 3 "section”" of about 18 persons involved with the

) : systen. rney were supervised by a "section chief" who

g ' r sresents the first official level of management, A pSeudo
; n naggement level between the section chief and the "worker

-bee", is called the group level, and is based on a specific
systen development activity which is the primary function of )

-that group. - ’

s

(21]
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The section chief in this population managed in an easy going
Way wlhere the primary neans ol direction were through scheduled
reetings (rare), chance meetings, and direct contact., Few if
any memnos were ever used. Return comnunication to the manager
was through the Same means with the addition of periodic
required status reports. An open door policy (and first name

informality) were the nornme.

Thus, a loosely knit structure existed at this level where much
of the vertical interaction was by default.
Directives-=requirements which came dQown from higher levels
Were usually passed on by word of mouth,

The systems nessage sending capability has been used
extensivily, .The section chief has been using this capability
to schedule meetings, respond to questions, and nake requests,
MesSsage traffic has been heavy and-effective, even at early

- stages of its use, The most important usage has been to

contact a subordinate who is not available at the time in an
informal nanner without the necessity of written recoras,
Thus, the overhead in resources is low,

Scenarios of situations in which the message feature has
been used to advantage are numerous in the chronicle.
Quasi-official vertical communications are occurinz where

they might not have been poss;ble.

For example, the third level manager Was adble tO wWork
directly with the first level manager, the section chief,
in obtaining a guest speaker at a professional
conference, In this case the secong level was not
~involved as he would have been througn the traditional
chain of commana, Arrangements for guests, etc., have

been made in the sane manner.

The systen enables messages of an informative nature, not
requiring action, but increasing the egffectiveness of the
recipient, to be sent directly to nim witnout the usually

prohivitive provlens.

The Journal System has been appropriate for document
coordination through the "chain of command®, It has been
relegated to more formal documents in most cases. The major
poWwer has been realized when lengthy documents must be reviseq

numerous times to satisfy managers.
A Yeéent plan to procure additional terminals is a case in

(22]
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point, over a period of 7 working days a plan was prepared
and rejected as "too all encompassing", prepared again and
met upon, revised as a result of the meeting, revised as a
result of the minutes of the meeting, and submitted to0 the
Division chief in finished forn.

Another instance involved the creation of special working
documentation which has been created for management to
provide an up-to-date description of research and
development "efforts", These are prepared by the individuisl
in charge and may represent a procurement, or particular
investigation or aevelopment activity. i
The procedure utilizes the editing power of AHI between
users directories: A standard format is copied oy tne
individual wno then "£ills in" nis information.
Previously, any such periodic and lengthy papervork
(monthly) would havVe to be complétely retyped after
updating even though much of the actual verbage remained
the same, Now revisions are entered on-line and the
finished product is sent to the manager on-line with a
- hardcopy printout for backup. A marked increase in the
promptness with which this kind of Job is completed
attests to AHI's ef.ectiveness,

This is an especially good example of information
availability to augmented managers,. The on=line effort
description may be read at any time, wWhether the
originator is available or. not, including the latest
updates, "what's going on", a question so aften asked by
managers, is easily and quickly answered by procedures
such as this,

Trip reports, a standard government form, are also handled
in this way. Availability to team members and other

interested colleagues i8S an added advantage, especially for
establishing contacts.

Minutes of meetings, whether held locally or on a business
trip, are entered-in a commonly labeled-file in each user's
directory. The standard format again provides an easy way

of employing a common structure to prepare documentation for
management,

vertical communication has been :acilitated more through the
sharing of special,."open" files than through any of the other
channels. "open" refers to files that have been created witn
read and write pernission for the organizational unit.

(23]
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A file called "staffmeet" is used by the section chief to
record items of interest to- his subordinaves by nembersnip
in one of two task groups. Occasionally, items are entered
that are for one or two individuals. The file is
continually updated (weekly as a minimuft) and may be
reviewed at any time. The real value is the opportunitvy for
the supordinates to--add comments, ansver: questions, or add
items of general interest at any time. The file has becone
& Supervisor's meeting .in absentia, and is retained as 3
record of the continuing ‘alalogue. This file seens to have
v becore a highly efficient means of conducting the business
of the organizational unit,
Imagination is the limit wncre open file usage is concerned.
Another file is used t0 record for the manager any news
itenms -for potential dnclusion in an administrative
newsprief, It 15 not-clear why this channel is so.
attractive, hovwever, its use in addition to the nore
formalized communication f2atures provides a complete
vertical comnunication tool. .

70 this point we navc been discussing eXperiences oascd

primarily upon the teletype terminal, It i3 most likely that a
display terminal would not appreciably change communication

usage, but it is certain that it does affect individual

performance as borne out by the few that have become

proficient, )

The Display on-line systcn (DNLS) v8. the Teletype

DNLS constitutes 3 separate subsystem of AHI. It includes human
engineered devices that result in the ultimate ease (within the
state-of-tne art) for man-computer comnunication.

A hand held, cursor control transducer, the "mouse," enables an
AKW to point to any textual entity on the TV like display. He
then can.perform any of the operations that were availadle in
the teletype version without further addressing. Any editving
or other changes are immediately visable, To supplement the
standard terminal Keyboard, a- "binary keyset" may be used to
key in alphanumerics much as one would play chords on a piano,

The. screen shows g number of feedback "windows" for commands,
sddresses, viewspecifications, literal inputs, ete., in
adaition to the daisplay of an approximate page of a textual
file, commgnds that execute, delete, and point are actuated by
buttons on the mouse,. (see Engelbdart, 1968)

This brief description of the highly interactive and optimized '

(24
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interface will hopefully establish the setting for the particular
effects of DNLS. It is through DNLS, it can safely -be salid, that
the full potential for indiviaual augmentation can be realized.
Much of the foregoing discussion might be revised to show more
positiVe ramifications if every user had a daisplay terminal.

1 hope t0 establish here the additional effect and capabilities we
experienced beyond the teletype usage,

No ‘one has tried to learn DNLS without first becoming
reasonably capable with the teletype, The experience of those
who have learned both indicates that it would be aifficult to
start with DNLS, although We have yet t0 show this. The
present cost of the display terninal ($15,000 per IMLAC wWith

mouse & keyset) has encouraged the emphaais of teiezype access
-‘gor the tine - being.

‘One: subject, who has been using DNLS- for about 6 months,-

describes the effect quite vividly as 3 "Lrip" that is
adaicting.

"when DNLS is flying so am I! This causes a noticeable
.change in my behavior. I amh extrenmely reluctant to oreak
for lunch, social conversation, coffee, the 5:00PM whistle
or weekends. I smoke more (unconsciously). This is making

me an emaciated, constipated, emphysematous, introvert; who
is neglecting his ganily,."

He offers the tollowing analysis using sonme 1earnin¢ theory
~ Toncepts,

He statea that the use of DNLS is self-reintorcing

because it is immediate, happens often,.and happens at
the level 'at which the behavior ochrs.

Le8s frequent, but perhaps more powerful reinforcment is
obtained from coworkers == "Oh I didn't know you could do
thatl"* == which gives one a feeling of being on top of
things, one=up=man=ship, superiority, etc.; and it is
obtained from bosses in-a similar way. In addition, the

ability to respond quickly, often betore the queotion is
asked, engenders sdniration.

My perscnal experience has been very similar to these

perceptive responses from this nenber of the populaton (D,
Le Stone).

The increased speed with which one can address, change text,
and ictually see the change, results in a dramatic

{25)
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experience for the skilled user (there are three in our
porulation). Pointing to a link address not only displays
the addressed information at the push of a button, dut also
controls the viewspecification or "window" through whicn one
l00ks at 3 body ¢f information. BRI 9

Link addresses are entered as any other text. Thus, the
AKW typPically enters 1inks as he develops information
units which are then linked together (cross referenced)
including the specified views of the information. For
example, the uSer may need t0 refer to an outline of the
document he is massaging. BY actuating the link he may
aisplay & toplevel view. The systenm stores up 0 five
views at a time which may be quickly recalled as needed,
thus facilitating return to the detail and location where
the AKW was originally working. .

In the sgne manner he can refer to gny information unit
for reference, which includes the vast jgournal -
documentgtion, Or, he can "split" the screen into up to
four parvs each representing a window == textual units

© ecah be moved around between these. Searching-for a topic
area is easily done by sucessively showing more levels
and detail in any particular file. '

Displaying various windows into the information space is
appropriate for briefing, etc., a8 visual aids: dynanic,
computer generated "viewgraphs®, The povwer is in moving
quicky forward or back through the aids, and nmaking
changes at the request of the audience. Movenent i8 done
by imbedding a hidden 1link to the next viewgraph/daisplay.

A complete description would continue, but it defies
reasonable brevity. oOverall, it is as if the AKW were
traveling through information space comprised of the work of
conmunities of AKWS. At any point he can stop and utilize
the information at that location or move it to his own
information space from others, :

One of the few notable limitations we have encountered is
display recreate speed, which is a function of our
terminals, transmission line rate, and systen load. Even
under slovw conditions, a "page" is written on the screen in
a fevw seconds., Improvements in computer hardware will
probably remove even these few seconds.

This description is offered despite the anticipated comments

about over enthusiasm and starry eyes, EHEcd fast an AKW can
"travel® through information space is surely a function og

[26]
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the individual and the nature of the task. We have been
extremely limited by our population sizZe. HowWever, these
sre in fact experiences we have had to date,

_ population characteristics and effects Cos

The kind of work done by the population could have important
bearing on the interpretation of these experiences and
generalization from the results, - Thus, the investigator
established a framework which was used to categorize what Kinas ot
work involved what percentaze of the person's time,

The liht of "dob<tgsk typea" was created by the experimenter
intuitively fronr ovservations and discussions with menpers of
the pepulation (see delow). A Semi=structured interview was
then given. The subjects were asked to determine the percent
of tinre spent in each Jjob task type.

A group profile was conpiled 'rom the job task type data. This

graph (see figure) shows the reapective job types for the
organizational unit involved bvased on the nmean percentales of
tine in each Jjob task types,

Job task types (general categories of job activities):

1. Programming computer systens
2. Project engineering, including:
Contract paperwork {forms memos, etc.)
.Revieuing proposals and reporivs
3. Writing ‘plans and/or reports
ke SOftware operation (incl. evaluation, debugging of
software packages)
5. Briefings
6. Demonstrations of equipment
7. Managing other personnel ’
8. Administrative paperwork (eg. working time sheets)
9. Study, review of the state-~oi-the-art, reading,
-1literature search, etc,
10, Secretarial work,

It was difficult to separate the influence of the Jjob task type
varigble from the personality variable but some interesting
experiences were observed.

Those who spend the majority of their time programming night
actually be impeded in the learning of AHI because of proactive
interference. Expectations due to experiences with ovher -
systems interferred with at least one of the sudbjects as he
tried to use AHI,

T ‘ (27
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The Jjob task type protile is provided here to aid the reader in
the assessnent of the results., No, other observations or
conclusions have been drawn about the relationsnip of jobvs of this
particular population and the appropriateness or effect of AHI.

. 4

Ve

SUMMARY AND CONGLUSIONS

The Augnented Human Intellect System (AHI) was developed under the
legdership of pr. pouglas Engelbart at the stanford Research
Institute oVer the past ten Years, The purpose is to increase the
caPability of man to accomplish "knowledge Work" through the use of a
set of poWerful computer taSed t00ls that provide an extension %O the
capability of groups, organizations, and netwWorks of organitations,
This PaRer descrives the experiences and effects of inplementing this
system on an orzanizational unit at the Rome Air Developrent center.

FOUr methods were enployed t0 gather and record datat a chronicle
-~ #ile maintained by the subjects, interviews, unstructured

. obServations of the subjects at Work, and personal account as the
unit moved ‘toward becoming an Augmented Knowledge wWorkshop., This was
detined as an ageregate of knowledge workerl auccesatully using AHI.

KnoWledge work in this case consisted of research and deVelOPmen% in
computer technology for the Air Force, 1Indiviguals learning to use
the systen experienced certain problems before vecoming Augnhented
Xnowledge Workers,

There Was a strong resistance to changing habitual work methods

and communication pattérns, There Were psychological a8 well 38
hardvware causes for the resistance which vere mutually escalating.
Weak training techniques, system failures, and hardware
Unavailability Were some of the difficulties encountered. AS the
Problems were overcome, thresholds were observed in the way the
systen was used and perceived, :

AHI use tended t0 f£all into two discrete kinds, use as an
automatic typewriter and, with the more agdvanced users, use for
oneline composition. With use on a regular bssis, the BKkills vwere
acquired that rendered the system “transparent", 3o that the
individusl was no longer concerned with system operation. This
tended to free hin for spontaneous, creative work while the rules
0f operation and syntax remained suvliminal in much the came way
a8 with the use of language in converlation.

observations aof the population subsequent to training noted three
areas of effect, (1) on the individual, (2) on groups and teans, and
{3) on the organization, .

HypothesiZed effects were not entirely realized, howevVer, they nay

. (28]
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be with sdditional time and system development. Al present there

_are profound changes that point toward that realizatvion.
Inaividuals experienced an unprecedented flexibility and
involvenent with textugl ingormaticn tarough powerful features
such a8 the link sddress, viewspecification system, and
ingformation structure,

This power facilitates the construction of an information space
Which nay be easily and rapidly communicated and shared with other
AKNS 0 promote dizlogue among task teams, The communication
facilities, send Message, Linking, and the Journal system, were
enployed to create nev patterns of comnunication that woula not
have been gttained through alternate means. The resultant
docunented team collaboration extended 10 the organization,

Vertical comrunication 1mproved. aa new channels vwere opened and
fZormal channels wWere modified from the traditional patterns. - The
system capabilities becare a new managenment t00l which increased
openness without 3 1088 of efficiency. A nuaber of exanples of
this were discussed, including collaboration with geograpically
distripnuteq croups and the sharing of special diglocue files,

Display terminals were available t0 a fe¥w of the population promoting
& fuller reslization of the inpact of AHI aided by human engineered
interface devices., A aynamic informgtion visibility was achieved by
utilizing "windows* into the information space, The result was like
traveling through the dyngnmically structured ingormation space of 3
comnunity of knowledge workers with such rapidity and esse that iv
Was alnost addictive to the user,

The dranatic changes in the work methods and communication of our
population in the time span of six months indicstes that peter

. Drucker's "knowledage revolution" ¥ill arise from the use of systens

such as AHI. AV least for a population of scientific and engineering
personnel in the government, Akl's potential is on the way %o being
that which it's designers at SRI intended: a revolution in
communication in the broadest sense,

(29])
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