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Requirements for higher· level interactive pocesses 

These notes we r e distributed in 8em1 - 1egible~ handwritten form 
a t an ARC meeting, lkOO Tuee J Nov 70 : DCE WSD JON WLB for 
go-rouna on requirements ana possibilities; WHF CHI for 
coordintion of Software ana Use r Fea ture Activities; WKE for 
general coordination in Service-System Deveopment Activity . 1 

I n both ARC and NIC , the trends in our everyday activity are 
p roducin~ increasingly urgent needs for inte r active services 
operatin g at a higher ~level than t hose now provided by 
NLS/TODAS. Some approach is needed fo r the development of 
these services . What seems most feaSible is the further 
development oi our Executable- Text featu r es , ~ogetner wi~h 
~hose of the collector~ Sorter and Analyzer~Formater processes . 1& 

TO aSBess t ne trOUble, cos~ l1mi~s, r ange of pOSsibilities 
etc. that may be conSidered, I !el~ ~ha~ an outline such as 
follows would prov i de a useful framework. lb 

Dialogue subsequent to that meeting has already appeared i n 
th e Journal . lc 

Note: An "unskilld" user refers to people reatively new to 
the NLS/TODAS environmen~, such as new/temporary clerical 
help, the NIO Agents , etc. A "Skilled" user is one who is 
very much at home wth NLS/TODAS, who can use the r ange of 
basic ET~CAFS (Executable~Text Collector Analyzer Fo r matte r 
Sorter) features with a reasonable degree of facility ~~ not 
necessarily a softWare engineer . 

APplication requirements for higher-level interactive 
processors: 

Aiding an unSkilled user ~o do such as 

Get message 

Send message . 

Get Journal file . 

Get Query, make collection. 

Produce standard indices of collections. 

Enter Journal item . 

Supporting ARC/NIC clerical procedures. 
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Req uirements for higher~level interactive pocesses 

Journal management . 

Catalog management. 

Special Collections 

NIC, Sit.e A, ~ite B, • • . 

JRNL , rtessage , Baseline, ••• 

NAS, languages, Systems, Products , " f 

Correspondence , Mail, Listings , ••• 

17?Indea gmpt111?1 

Mailing list maintenance . 

Mailing label generator . 

Distribution- printout process (JRNL, NIC, Message, • • • ) 

Haseline summary generator . 

Baseline updating . 

Examples of other valuable applications for higher - level 
interactive processors : 

Initial set manipulation, limited but,. valuable 

A number of "Output-processor " type of features . 

For multi - file reports . 

Automatic generation of Table of Contents . 

Automatic "publication" processes - - printing out a 
succession of files. with appropriate page sequence. 
page numbering. etc . 

Index generation? 

Automatic access processes, to cataloged items: 

E. g •• Sb? JL bailS????, have an ET program that can help 
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Requirements for higher-level interactive pocesses 

Automatic user services that call for, and coordinate, 
computer-opera~or ana/or clerical suppor~. 

Basic new requirements seen for ET -CAFS toolkit to bring them up 
to pow~r for these applications: ~ 

Better debugging. 4. 

oomplete control of user-terminal output dur ing 
??collection?? (e. g ., no spurious ~feedbac k "). 40 

Ability to write interpreter processes that can: 4c 

Execute processes specified in NLS - £11e statements, in 
adequately clean and usable syntax. 4cl 

Get execution data from NLS -file statements, as arranged 
in form orient~d for user specification, study, and 
maintenance. 4c2 

E. g., lists of files to be queried; lists of links to 
branches (files) to be processed; lists of people to 
send copies to; etc. 4c2a 

Execute file management operations, e.g., to alloW: 

Updating operation on a maste r file. 

Getting a copy of a file out of KDF for analysis , then 
oeleting it from scratch. 

supporting a Journal entry file pickup process. 

Supporting a message entry process, into an NLS 
message-accumulation file. 

supoorting special access processes to catalogeo items 
that may not be in scratch space. 

Specific possibilities. 

Rega rding the "interpretive processes". 

I see adequate and rich possibilities from the fOllowing: 

ET -AF intercommunication. 

Get P2 P) . 
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Req uire ments for hi~her ~ level interlctive pocesses 

ET control equ1valen~ to Pl . 5&1a2 

ET setting at Pi . t SF:XX . 5.1aJ 

At Call~ designating procedure and pointe r (or 
statement) d1 Al interprets on PI is adequate. Sala~ 

Dur ing USER-Get call irom AF pr og ram, a bombout-return 
due to the user hitting a CD might leave a special print 
character at the end of the user-entry string. 5alb 

I can imagine a likely ET - AF programming trick being 
to c.ll for user entry as part of a Replace - Statement 
operation , thus getting the entry initially into a 
temporary- use " buffer statement," 5albl 

Then, before acting upon t ha t entry, the ET program 
calls on a special "response-processor'l AF procedure 
to operate upon it, Before returning to the ET 
pr ogram, the AF procedure could do many useful bits 
of analysis (for user goofs, for translation of 
aboreviations, etc_I , ana can refor ma t the contents 
of the buffer statement before the ET program is to 
incorporate itexecue it, or can move the ETMececutols 
control pointe r a bit to switch te ET prog r am under 
res ponse Manalysis guidance, etc . possibly corrct1ng an 
AF program analysis by before it is incorporated (or 
before it affects te fUrther course Of) the ET 
program . into a buffer statement for analysis bY an 
AF procedure). CD inserted as print character. Salb2 

If this sort Of thing is a relatively common 
approach, then, if the command MDelete action by the 
user was ind ic ated by presence of the special 
character at the end of that buffer statement, the AT 
response-processor procedu r e could do flexible and 
interesting things about CD actions, too. Salb3 

Incremented compiling. Salc 

E. g., Quite Often, a particular hignerMlevel 
ineractive (ET -based) process would initially compile 
a general AT program for supporting its various 
subprocesses . Then during sUbsequen~ processes, it 
might want alternately to: Salcl 

Us e these AF processes to c r eate the source code 
for special AF pr ocedures, as depenent upon 
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Requirements for nlgher~level interactive pocesses 

" direc~ions and parameters'l found in NLS-fl1e 
text . 

Then compile_these special procedures to do 
particular intermediate tasks -- searching or 
reformatting as directed bY te use r- provided 
materi&l which the over-all ET program is 
"executing" for him . E. g., for specified-content 

5a.lela 

filtering in a query-merge operation . 5alcl~ 

But, if the r e is alternate calling upon these the 
one AF prog r am for creating a temporary second AF 
program, the cOlnpiling and executing the latter, then 
executing the first again, etc . , the successive 
re-compilation of the larger , general - suoport AF 
program for each auch cycle would be a real drag . . 5alc2 

or i entation 6 

Whatts feasible? 6a 

Whatts valuable • • •• how? 6b 

Costs of •••• , dangers. 6c 

Cos t /Value • •••• plan. 60 

( t r ial designs •••• l 6e 
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Memo #~, for Larrv ~oberts ~nd Al hlue , re~~r(linF relev~nce of 
our proposed worK to DOD actlvities or prohleMS. 

An eVClvln~ ~OCUAent. Ub~ervpn to ne sKetchier and rou~ner 
tov.-ard the ella. 

Succee11n~ versions: 

(sent to Al ~lue) 

First: 6:30 a. m. P1CKUD on Sunaay Mornin~ 
Second: ~:OO D.m . piCkUO Sunday afternuon. 

(Hana carried by dil~ Fnglls~J for Larry Rooertsl 
Third: a few adaitiorls arid CIlarlges from tne Second. 

I -- FIV~ 11~ 113 IMP0rlTA!,T TO 1:1~ h~LEVkNCY ~U~STI0N 

II -- GENLRAL U5~h CAPAMllITlr,S 

FAST EDITING AND PUdLICATI ON 

S li PER-LJuG U IoIEN 'r S 

DIALOGUE ~ET~EH~ ON-Ll~~ CULLAdOHA10HS 

DISTRIBU!~D DIALU~UE 

CONFEkENCE DIALOGUE 

VOICE DIALoGUE 

RETRIEVAL 

TECHNICAL INTELLIGEICE 

III -- SPECIAL MANAGEMENT TECHNIQUES 

IV -- SPECIAL SYSTEM-BUILDING TECriNIQUES 

SOFTWARE-ARCHITECTURE PRINCIPLES FOR INTERACTIVE SYSTEMS 

compile"compiler 

Special format and conventions in source .. coOe languages 
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~recial 5ysten architecture for ~volut, lonary aev by 
{\1II011ented t.eal~ 

Scecial Doo~Keepl'lg , aocumentatioll , etc . 

ANALYSIS AND D~SIGN ~QINCIPL~S FOW Oh - LI ,,~ US~R S~~VIC~S 

USER TRAINING AND HiiEkENC~ - AluS 

v -- APPLICATIOh PO~S I b l LITI~d H~LEVANT TO DOD ACTIVITI~5 ~hD 
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I -- FIVE Ir~ M ~ I M POh~'A~T TO THE R~LLVANCi Q~~STIU N (1 ~on 't 
have much nate rial to ex~an, the three not marKed with 
a.sterisKs) : . 

.The ~oals of t he proJect, 1n a suostantive Sen3~; 

Developea by cltnE sp~cific components 0' our Planneo 
whole-system development 

rarts 11, Ill, ana IV describe then in some de tail. 

(Yorthcom1nr?1 See also the I1St of scenarios oortrayin~ 

J 

" ,. 

4al 

representative aPI, lic~tion of tnese tecnniques. h ~J 

The liKely ~eEree 01 our success tOWard these foals; 

Perhaps citillE I'~cent hlectron lC5 artlcle, or the 
receotion at I ~~ ~atson Lab of AS IS movie, recePtion of o ur 
presentatlOns at fJC C and ASl5 conferences ••• woula tie lo 
gi ve confloenc.e nere? II bl 

*The likeli~ooj of there be1n~ DOD activities and pro~le~s t o 
Which our proauctR COlJld be ~irectlY releVant. 

consider Lhe r:\n~e of ~ ppl:1.ca tions list .. ed under I tel1 V 
belOW, DO~-Relevant Application Possib11Lties. 

The potential value frOM each application -- and furtner, tnp 
potenti;l value frol~ Multiple -area utilizat10n, if ~reater 

hcl 

tnan tnt'! SUJ1l of the pa.rts. .l.!.J 

How juoge1 Larry and Al ~aybe suggest ~ay of dea~ing with 
this? ndl 

The likelihooo of the reSUlting techn1ques being put into 
service towara these DOD ends. 

RADC proposal to AFSC. 

our firm intent10n to establiSh a healthy "Sy~tem 
Developers Interface Activityn (SYDIAl. 

II -- GENERAL USER CAPABILITIES 

FAST EDITING A~D PUbLICATION 
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our alreauy fas~ edlting tecnniq ueb w1l1 naturally 
continue to evolve, and we plan early to conc~ntrate upon 
auto~atic proauct10n, from our on-line 11les, of haro copy 
havin~ a very flexible composit10n of text,.aia~ram~, 
tables, equ~tions, footnotes ~na ina ices -- all relat~a 
directly to tne way in wnich ~ne associ~ted file mat~rial 
can be stuuiea ~na manipulated on-line . 5a~ 

SUPKR-DOCU H1h TS ~o 

Pertalning to tne develocment and prod llct1on of very lar~e, 
Very complex Qccuments contain1np Plany det a ils th~t are hi~hlY 
cross-dependent - - wnere ~uch 15 involved 1n the way of 
speclal ino1ces, footnotes J reacter-su pport1ve cORments J 

spec 1fic cross reference5 , etc. ) c 

we currently have qU1te powerful tecnn1ques for aiGin~ an 
inaividual or small report-writln~ team to praQuce 
documents Of the usual research-report &1Ze and complexity. scl 

But in our approach t owar d tean au~mentation, We ccnSl0e r 
it an essential task to exoand upon these techn10ues 1n ~ne 
direct10n cited above. Sc~ 

A team tackli~~ a complex system-develop~ent proJec~ Must 
provide i~self witn the hiztlest possible visibility over 
its work1n~ enV1ron~ent -- i.e. over its ~c3 

Plannin~: pl~ns, cOlltin~ency alterna~ivesJ resource 
conmitments, sLatus, criticlsms , 

nesign1ng : desi~nsJ desi~n pr1nciples J constra1nts, 
estimates, analyses, support1ve data, relevant needs and 
possibilities , 

Operating : roles, task def1nitions, assignments , 
policies, operational proceaures and ccnventions J 

We intend to deve l Op and keep up-to-date a large, 
detailed J highly cross-referenced and well-indexed 
"super-document tt that contains just such a description of 
our OWn project-team activity. our teChniques to 
facilitate its modification and re-publication will be 

Sc]a 

Sc)c 

Sc3c 

under constant evolutlcnary pressure. Sc4 

DIALOGUE BETWEEN ON-LINE COLLABORATORS 

on-line access by COllaborators to eaCh other l , files, as 

4 
, 
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provided by a number of today's tlmp-sharln~ systems, 
leaves mucn to be npSlren 1n Rupporting effective a1alo~ue. 5d] 

An effect1ve d1alo~ue-support system 15 e~senLial to tean 
augmentat10n -- hand 1n hand w1tn tne above 
"super-docum~nt" facility {which enables com~lex lssuea to 
be dealt ~lthJ ~ust go some such aoillty as the fOllowin~: 5 ~ ~ 

Any team m~mber ~t a display console can stuay sW1ftly any 
cortion of the super-cocument's structurea flles (for WhlCh 
orocess our current s~stem does fairlY well, but for 
dlalogue study it is only "part-way thet'e"). ~d~ 

wne~ever Ile wishes -- as thougn he were oencil-narking his 
private draft wlth marglnal cO~Ments , utloerl1nes, encirclect 
cass~ges, arrow5, etc . -- he can introduce comments that 
are freely sprinklea with explicit references to auy 
specific item (e.£. any ch~ractcr, word , line, curve, bOX, 
or exoressionl within anyooay's orior entry. ,a~ 

And th1S must be lnanag~a by tne computer so th.t it 
doesn't natter if other people are simultaneouslY 
scannin~ the same material or affixin~ comlnent 
r eferences to the sa~e itens . 

His stUdy techniques shoula enable hin to selectivelY be 
mace aware of v2rious sets of the comments that mi~ht be 
referencing a cassage he 15 inspectin~ -- i.e. ne ~ants to 
be shown that an unseen com'~nt references this term of 
thiS equatl0n, o r this label on t ll1~ diag ra m, or tnis 
citation). 

He quite likely doesn't want to see all sucn reference 
indicators for all prior comments, so he needs a 
flexible ability to specify ~nicn are to be vis~ble, as 
scecified by such as author, creation time (relative or 
absolute), specif led -content analysis, prior-assigned 
comment-set memberShips, autnor-affixed category 
deSignations on the comment or its reference links, etc. 

Also, Whenever he sees indication that an interesting 
type of comment referencin~ is assoc~ated with some item 
1n the Studied passa~e, he needs cons10erable 
flexibility for quickly aesignat1ng how he wanta to be 
shown Such aelecteO comments relative to their 
referenced material -~ e.g. left-hal! and right-half of 
screen, flip-frame, or embedded anO boxed . 
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When creating one of nis own comment entries , he needs 
flexible a1ds and ~ethods for arranging int~rBpersed or 
concurrent display of hia various referenced passa~eB 
relat1ve to tn~ content of n1S comment, .for desi,natin~ 
the ex~liclt entltles he wisnes to reference, aIIO even 
for havin~ tee current comment-creatlon state preserved 
temporarlly While ne ChPCKS on some related material. 

Provisions need develocinp, for settln~ UP Ilttle 
"annunciator calls" to various people , o r set~ of peoDle , 
to requiest their soecial attentio n (at some level of 
priority) to a ~iven c omment. Tn lS may c~ll for SUCh as; 

all ap~roval slgnotf, 

or some speclal klnd of a vote -- automatically 
tallieo, and recorded on the annunc~ator soec in that 

506 

506a 

comment, ~6bO 

or a need to observe a"?oint of order" in ttle speci~l 
methOQOloey tne tea~ has adoptea -- e . g . "I protest th15 
decision and call for a r eview , Citing rOllCY xx, 
relative to Buaget Item yyy ana ve~ign Princ1ple ZZZ." SdbC 

All of the interact~ve-d i alo~ue entries immeaiately becor.e 
part of tne suoer-docu~ent, super-posin~ a ootentially very 
complex comnent network ("networ~" because comments can 
refer to com~ents in inaefin1te extension) 5~7 

It will be hard to keep track of the relat~onships 
among tnese comments and the substant1ve records about 
Which the dialogue is sw~rling 5d7a 

-- their relation8hips need never be aMbi~uous, but 
cons~der tne pro~lern of trying to ~tudy such a 
structure to aetermine where we now stan~ 1n our 
developments and discussion , especially when it is 
the record Of a complex system des1~n and the 
interactive dialogue among probaoly very active 
peOPle who have immense mooi11ty and visibility. S~7Al 

This 15 about the toughest central challen~e in 
effectively augmenting a team -- that of develop1n~ 
computer aids, working methOds, etc. to allow a skilled 
person to be highly effective 1n digesting the con~ent 
and implications of such a record, and to develop A 
substantive next-stage design or plan that integrate5 
the dialogue contributions. 5~7b 
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~s8en~ iallY s1m11ar tecnniqu~s are requ1re~ to 
aUiffient allY lnd1vidual's central 1ntellectual 
capability for ~ynthesiz1n~ th~ next staRe of 
aevelopment in Plan or des1~n ~- ann to the extent 
that we are succes~1ul with this, we ~hou~d oe ~Dle 
to oifer strong ~uiaancp tor cap~011ity ~u~mentat1on 
avel' wi de ran~es of inrtiV1tiual ana team actiVities. 51701 

DISTRIAUT~D U IALOGU~ 5e 

~e ~een 1t imoortant for oeople other tnan the central , 
highlY-tra1ned, disnl~y-equippea tealB to oa rticipaLe 1n 
sucn dialu~ueJ as well as noss i ol e : over a fairly ~10e 
ran~e of 50ph i stlc~tion in the computer , com~unlcation, ana 
terminal i~cilltles avai lable , ind 1n the special tralninr 
of the inclviduals; and with as ~ucn lndepend ence ~s 
Dossible of ~eorr~phical location. 5el 

AS a firs~ step, Lhe or~Anizatlon ana iormattine 
conventions for presenting th~ super-ducunent on other tnan 
the selective-view d1splays pre~ents Rn l mportant proole~ . 

We intend to work on this nrobleM for: Se2 

It is assumed that for si~nificant participation via 
this type of coupl1ng, the person woula nee~ 
comprehensivelY indexea hard-copy relerence mater l al 
that 15 reoublishea relatively often (e.~. weeklY , even 
daily) • 

The t~pewriter 11nk could proviae him witn computer aid 
in locating items and fallow1n~ cross-reference 
citations . 

higher-Quality hard copy, as desc rioe ct aoove under 
Editin~ and PUblishing, for botn paper and microform 
(crobably nicrofiche)j 

remote print1ng devices, such as teletypewriters, line 
printers, an~ hopefully the high-speed, h1~h-quality, 
scan-driven types of har~-copy devices now appearing on 
the market. 

We are under way with arrangements to provide this 
reference material in the form Of micrOfiche. Our 
publication techniques are aimed to provide automatic 
publication into this media, to make experimentally 
feasible a freqUent-repUblication service to ~uite a few 
remote participants. 
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~hen ~ manual microficne reaaer is used to~ether ~ith 
an on-11n tvoewr1Ler, retrieval, inaexlne, 
crass-reierenC1ng et. can be guidea b y type~-out 
direct1ves from trl~ comDllt~r. 

A next steJ; (already !'Itartea) 15 to en(Lble airect, 
on-line, aialor-up participation over a cor.mon tl.me-Snar1nr. 
t~pe of typewriter linK -- we are givin~ this 9peci~1 
e~l phasis to proviae for early NetWork accpss to the Network 
IniorMatl.011 Center. 5e~ 

We are also pursuin~ activelY an extremely promisini 
possibility associated with an emergin~ line of 
electronically-driven fiche readers -- where junoin~ to any 
frame of a fl.cne, or for nost of tnem to any ficne within a 
cartridRe, or ~ven for same to any cartr'1d~e within a 
carr1a~e, ma~ ~e accomplish~d in from a fraction of a second 
with1n a given cartr1a~e t o only a few 3ccond s betwpen 
cartrid~es. 

Such a l'eader, loadea With updated cartridKes frol~ us, 
wnere the reader ano k ~ype~riter both connect to a normal 
typewriter lin~ tnrou g h tne Network to our cc~puter, can 
provide a person W1tn some very power£u! help in h1S 
super-docum~nt stuoY1n~ 

in SORe respects thiS c~n nearly be competitive w1th 
our h1gn-respons~, on-line d1sPlay conSOles, certainlY 
far and ~w~y better than with a manual reader. 

He can follow linKS, 1ndicate where ne wants to aim a 
comment reference !via typewriter entry of his com~~nt), 
jump to an index an~ fran there to s~lectea points, jumo 
succeSSively to the candidate selectior. produced by a 
retrieval query -- all via quicK d~rections on the 
typewriter, abbreviated by cues that he sees on the 
screen (which the computer knows about). 

CONFERENCE UIALOGUE 

(QuiCK treatment •••• l ~hen peOPle are ~athered 
together to be presented wi~h a proposal or ar~ument, or to 
collaborate activelY on a prOblem, there are quite a few 
techniques to be evolveO to mAKe this work more 

, . 
• t 

5fl 

Sfla 

5fH 

effectively. 511 

We alreadY have experi~ented w~th Using NLS by one person J 

where all can see the display. for giving bOth new power in 

8 
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pre5entinl ~at~ridl dn~ 3nBWer1n~ questlo~S, a~a for 
croV!dlnv d very 11exiole ~13cKooara fur tne r~cord of tne 
(3l.SCUSSl.Qil to evolve unon. 

There is cotn need ana p08siol.litY aplenty' for usin~ 
multi-access caraoil1ty an1 allowin, more peDDle to be 
~ettlng l.na~Opnderlt ~i1 fro~j the conputer . 

Each person havirl¥ his ~rivate HLS console (s~aller, 
cuieter, etc . ??) 15 one step . - ~hereoV tIle above 
oe~crioed di~logue techniqlles carl be ~Dplipd . 

but teChr.lques need ne evol ved to lntegrate tn~ unsKllleo 
(perhaos rlve tnerl eac!l a "chauffer"1) . and to al0 in the 
new ~inension of being oresent , aeeing, hearinR , feell.n~, 
etc. ~e nave ideas -- next edi~l.on mayoe cite then. 

VOICE DIALCJGui-: 

(QUick tt"eatrnent •••• ) ~e nope to experine~t ~1tn a 
oossibi11ty th~t ~lenrl Culler ' s tecnniques (an~ computer) 
will provide. That 15, to fix NLS so that each "State~e~t" 

can conta1n not only the present text ana ' Or ~ra~h1c 
mat~rial , out also a dieital representat10n of a speech 
string. 

Then we would eXllect to add techniaues fo r breakini lone 
speech Str1n~s into snorter ones (11Ke we can break text 
statements now), h1erarch1cally or~anize them (falls out 
imMediately, as soon as we can tie the voice string to a 
statement), anrl proviae text-link cross-referencing to any 
~1ven voice string . 

This would let us inte~rate actual speech dialo~ue into 
tne above dialoKue techniques -- wnich would make an 
extre~elY powerful addition to our team-augmentation 
techniques. 

It would also help a lot of remote participation, where 
people's pnoned - in Voice comments could be integratea . 

An~ for the conferencin~, where all the comments, and 
comments on comments, etc . , could be mana~e~, an~ where 
traine~ secretarial help could be ad~ing notes, doing 
selecte~ transcrip~ions into text, etc . 

An~ the gra~ual adevelopment of speech-processing 
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technioues CQui d ada ever- mo re- po wer f Ul oenefiL fro~ this 
voice-aialo~ue ap proach. ~hO 

HET~11VAL 51 

(b~re treat ment •••• J u ur Lea~ musL nav~ very quick and 
comprehensive retrieval techniques over the aa ta base of 
its ccrntlex wort<~n~ recoras (&ec aooveJ, :,~l 

lOlS 101111 also be true lor its use of 1'tS "lntelll~ence" 

da'La base I see t"lelow). 512 

Also will be keepin g up a c o rrelated aata base containill 'j>, 
such as characterlstics of externally obtainea syst em 
elements, reference material on externally oevelooed 
techniques and da ta, intel11genCe al l progress of rela tea 
work Dy otner ~rou~s, 

T~CHNICAL IN TE LLIGt hCE 

for our own needs, as R research team, we have been 
developin~ for some years a corpus of "intel11 ~e nce" 
(biolio~rBPhic) d~~a a bo ut the activi~ies arId prooucts of 
the QutslQe worla. ~e intend to have tnlS be shapea up as 
an effectlVe actlvitY J ana hope to bevln offering portions 
of it (properly indexed, etc .) to NrC users. 

DATA ANALYSIS 

III -- SPECIAL MANAGEM~NT TECHNI QU iS 

WORKING-REGOHD MA'AGEHE~T 

The serious, longer-r~nge goal oenina tne super-oocument 
and dialogue techniques is to ultimately develop the 
appropriate on-line alds and associated special worKing 
methodology to enable the " super-aocument " files tooinc1ude 
for each team member hiS own scratch worK, self notes, 
current-state in-process orafts of plans, designs, me mos, 

~ .j 

oj l 

5k 

6 

6. 

etc, 6a1 

The team's goals and plans WOUld appropriately inclu~e a 
Place for each of his task assignmentsj under e~cn of 
these would be his goals ana plans for executing that 
aSBi~nment; and within these his various current 
activitieB would be &Bsociate~ with creating or mOdifying 
files. 6a2 

10 
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The mono~lthlc-recoru notion seems DaS1C to ~e r ive 
effective coorctinat luIl of a tea m1s hUman re130urCf>s. In 
addition, tll~re lS much to If'~rn about th~ apofoprlate 
"rulps of order " lor KPepin~ tnc orocess ~s.or~er ly as is 
necessary, ~nd for provl~in ~ a ~or~lng pnvironnent ttlat 
harnesses structured concepts all d frees the nu~anst ac~i ons 
fro~ the rl~id cO~Dar t ment2 1izatl on ste~ rn lnF frOm VPfV 
li rnite~ connunication capabllity. 643 

PLAN-DEViLOPMENT ML~HODOLOGY o~ 

TASI\ NE(jOTIATICIl~ AND RiVP:w 6c 

RESOU~CE ALLOCATI ON . ACCQU"ITING A!dJ Rk,VIE... 6d 

OPE kATIOHAL PROCEDUkLS, Di rI N ITI0 ~ J W~ P RES~UTAT I ON , 
MON I 'i'O kI NG 

CONfLICT RESOLUTION 

ROL15, THEIk VARIRTY AND INT~ND~PB ~DBN C1 

It is becomin~ qll ite evident tnat ~ne wor~ing enV1ron ment 
opening u~ to the aug m~ntea tearl W111 perm1t very 
considera b le ex pe rimelltation ~itn ofEan1zationa l natters . 

~hen any inolvldual nas inertialess transonrta tio ~ , 
highly automatea locatln ~ ana navigating a~ds, anc 
possesses a viewing instru~ent tilat glves o\lick , 
flexibly ad j usted an~lytic vieWS at the terrain -- and 
each can reach into that terrain witn rowerfu! aids to 
alter it -- then the ways in which peonle can develop 
teamworK become much enrlcheneo. 

ConSloer a Simple-seeming caoability like the virtually 
instant convening of a meetine to deal with a complex issue 
WhiCh may be all of two mlnutes old and alreaay has been 
assailed from ~any s~des by many neoDle with Many a~!fe ren~ 
considerations ana talents. 

Depending upon tne nature of the even~, and because 
they can instantly assemble with the aDpropriate tools 
Rnd material, do the jOb, and split away back to other 
role participations so quiCkly, the team mi~ht easily 
have a diffe rent role distrioution here from the one 
they last approached tOgether -- i.e. it would be like 
the carpentry supervisor holds the stake for the framing 

II 

oe 

6i!1 

6p.:la 
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IV 

carpenter when Lhey are par~ at the ~eam maklng a Qu ick 
check of allRnJ,ent with a surveyor's tran~1t. 

SP~CIAL S¥STE~1-bUIL01WG TECtINI~UhS 

SOFT~ARE-AHLH~T~CTUH~ PWlhClFLES rO~ I NllkACTIV~ ~YSTEM5 

comoile-conpiler 

We 've publishPd aDout our Tree - Meta develoornen~, and 
its use to generate our speclal - puroose systen - ueslgn 
lan~uages. 

special format and conventions 1" 5Qurce -c o6e langua~es 

A very inoortant fp~ture about these 5peci~1 languages 
is that their format allct strUctUrlne conventions ar~ 
artapted to fit our augmentatlon-syste~ usage 
envircnment. ihis proviaes a aegree of facility for 
composill~, stu ayin ~ , and mOd lfY1ng source code that 15 
very rew~rdin~ ana powerful . 

The super-docuruen~ approacn s~erns iron a belief ~nat 
all levels of QeS1~n and analysi~ tn1nking and dat~ 
should rightly be 1ntegr~teo into one compatible syste~ 
of files over ~nlch the aesi~ners , supervlsors, later 
maintenance people, collea£ues~ etc., can freely and 
adroitly roa M. 

The ~ialo~ue-succort ~echniques have an important 
contribution LO naKe at every lev~l, an~ they requ1re 

? 

7.1 

7ala 

7a2 

7.20 

an inte~rated ~pproach ~o recording, documenting . 7a2bl 

TO organize tne conceptua11zat1on of e system design 
into ap~ropr1ate levels ~n~ areas. and to develop 
effect1ve represen~ations of the aes1gn speC1fications 
and pr1nciples at each such area, seemS necessary. 7a2c 

Our software arcnitecture approaCh stresses these 
things, and promises to ~aKe useful neadway in evolv1n~ 
conventions. procedures, and aids that coul~ help other 
people approach ana operate on the architecture of 
complex computer systems. 7a2d 

special system architecture for evolutionary development 
by augmente~ team 7&) 

distributed resources 7&)& 

12 
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ARPA /'Iemo 1112, LLL, 7 "' Cc.: 6:1. 1511, 

network, lroTlt e~ct5 

l. OS front emJ 

• 
mo dular, ex pandable 

conceptual ~artitionin~, Wl.th spls, 

for desi~n cl~rity 

for easier transfer 

for easier modular ~rowtll and mOdl.ficatlon 

special ~ook~~ppl.n~, documentation , etc. 

ANALYSIS AND DESlrtN Prtl~CI~LER FOK ON -LIN~ US ER ~~~V I CES . 

Desi~nint a whole aue~entation systen lnvolv~3 ~ oal~~ced 
considaratl. on o! ~any rp-desi~nable fe~tures: e.g. t~e 

concepts (waY of viewlng tnin~s), ways of re Dres~ntin! and 
recordin~ the conceDt~J methoa~ of ueveloPl.ng tne concepts 
ana proaucts associated Wl.tn a tasK, tne computer 41lS ana 
utilization oroceOures to get mdXl.nUm help in carryin~ out 
the working metrtods J ana tIle way~ in wh1ch a user 
ne~otiate5 each R1ven service transaction in each eifierent 
context. 

There is no existin~ des ign discipline e~comoassin£ this 
range of ~nter- Oepenctent system factors -- but one really 
must evolve if arlY laree-scale oenefit is ever to oe 
oerived £ro~ the computer services that are plainly seen tc 

7aJal 

7a. jt.: 

7.301 

7a.30) 

10 

701 

be coming. 702 

consider the trereendous increase in speed J capacitY J and 
economic availaoility, and then aad the promise of 
forthcomin~ increases in the quality of ttlat service as the 
artificia~-intelligence tech~iques cecaffie ever more 
powerful. 703 

It woule be sad to think of all this power possibly being 
harnesse~ by society in ways that leave these helpers 
remote ana uninvolved from our minute-by-minute human 
activHy. 7D4 

We need to learn how to do our thinKing and worKing BO 
that quicK little bits of their service can be h&rneaseO 
on our own terms w~th1n our own way of worKing. 

13 • 
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The system snould have Lnpse CODlrut~r services ~atch1np 
to the 11U~~~ oe rc ePtllal, mental , ana mo tor m echa~i~n 10 
a way o~timu~ tor our purposes, and thpse ~~tchlnp. ways 
will cert~inlY bp far ai1f~rcn~ from tnose wlth ~nich ~p 
have harppss~d our orim1tive p~~t tools.' 

The desi~n of the re nertoirp o f user serviC~5 prcvlopn ~y 

the computer-commUTlicdtion-terffilnal facility 15 a ~rocess 
requiring the kina of deS1gn ai~clnlln e associatPo ~ritn 

every comp~~x system tlPsig n . 

I conGlaer' it VtRY IMPOkTA~T to ~et aDout the uevelonment 

7 nlt D 

of an AUG f1LNT ATI ON -SL~ T~M 0~SIGN DISCIPL I NE . 106 

USEH TRAINI~ii AJJ~ ktF~~1NCi-A10S 

v -- APP1ICATIU~ POSSll)ILITI~S o~L~VA~T TO ~~U AC11'ITl'~ AND 
P~OBLEMS . 

Different ty~es of applicat10n, tnat May utilize ciffprent 
port1ons of our ~hole systpm. 

SpeClal ~pplic2tlon of isolatca compon ents from our whole 
system of techn1Ques -- all of whicn will be si~niflcantlY 
improvea durin~ tnis next contract perioa . 

Gen~ral a~plicat1an of the au~mented-t e a ~ system. 

Design of oth er t n~n computer systeMs. 

?lannln ~ te aJ:1. 

Special application of the ~ugmented-tca~ system, for 
computer-syste m- aeve lopMent tearus. 

or~anizations that could utilize aug lnentation techniques to 
improve their internal effectivene~s in ways that could have 
very considerable ana airect relevance to future DOD 
activities alld proolems : 

DOD or~anizations. Isee AlMEMI 

Other Government agencies and aepartments whose 
effectiveness affects DOD operations; 

DOD-spansore~ research act1v1~ies, where augmen~at1on 
techniques coul~ pro~uce n~w knowledge and new tecnniques 

1< 

o 

68.1 

na2a. 

8&20 

8a.,3 

60 

Bol 

8b2 

of higher quality ana at a faster rate. 8b3 

• . -
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Tne cefensc inaus~ ry, hhere au~~ent~tlon techrllQues could 
~o su~h as sirnificanLIY reouce new 8~~te~ lek~ tiops, 
speerl. up 2.nr:l lUKe more effecti ve a cor.t.rac:t.'s r;eeotiation 
ana nonitof l ng nroces3es , etc . tD~ 

The comDut~r -systems - developnent LeRMS t~at orovi4e these 
organizations Wlth effectlve computer s~5tems -- 1n 
oarticular, WITH T~ Aj1-A UUMtNTA~ l O~ SYST~MS . ~D) 

(~OT~: Tnis is tne utlllZatlOn tar ~et that we mo~t 

soeciflcally c~n serv p • ~h lc n We t h i n~ has special me rlt 
as a str~te~ic c on3 i de r~tio n . ) 

15 
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NLS lIP : Sn~psho~s of portrayal-Generator outPUt as NtS Pictures 

I NTHODUCTIO N 1 

The possibility: Enab ling the us er to capture any of our 
system ' s computer-Renerated po rtrayals as a " picture " attached 
to an NLS-file stateMent -- not only "snap shots " of NLS and 
TODAS portrayal genera t1on, but also of any of the other 
sUbsysteRs we use. l~ 

The Neej: As our repertoire of tools and tech niQ1Je S expands , 
the ta~ ~ of dOCUflenting th em (to teach, o r merel y to p r ovide 
detailed aescription for system ana lysis and comparison) will 
become haraer bY some power grea ter th an 1. We have found 
screen photogr~phs to be very valuable for this ou r pose , but 
tedious ana expensive and limited in use to hard-copy 
documents. 

FOllowuo Action Expected : I' d l ike to have tnis possibili ty 
become one oi the ser iou slY considered items in ou r Haseline 
plannin~ . It should oe kept in nind du rin g devclopme n~ of ~he 
NLS Picture ~acka~e -- it would liKely be tn at ~he NP for 
previdin thiS snaoshot feature , alld its s\l~sequent 
portrayal-generator processes will interact with tne PP 
deSigns (data - stor age for m, access~ng and ma niplat ion 
programs, e~c.l, 

May J have specific consideration and commenta regarding 
thiS Bnapsho~ feature, its !easi~ility etc ., from tiLP , CHI, 

1b 

10 

WHP? 101 

FURTH~R DISCUSSION. • 

Viewin ~ and printing of the snapshot pictures. 2a 

I assu me that a general design Boal for the PG ( po r t r ~ya l 
Generator) will be a freedom for the user to sca l e an 
ULS-held picture 1nto almost an arbitrary-sized are~ , and 
~o position that a rea where he wishes on oage o r display 
frane. 2al 

1 
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ULS NP: Snapshots of Por~rayal - Generato r output as NLS Pictures 

This can be useful even to small scaling sizes where the 
technolo ~ y of tne Ined iuM ( pr1nter , V1e~er , diRplay, 
projector) can ' t pro duce enough resoluti on to allow 
full-det ai l readin g of the snapshot pictu r e . lId like 
to see us work to ward a general proce SS ing capability in 
the PG ior an arbitrary scale-dow n f ac tor of NLS 
pictures (in either 6is pl avi ng tnem or printing them). 
If our first moves in thiS direction are li~ited to a 
r eduction f actor of 1:5 or so, l i d be satiSfied. 

Scaling up, beyona full frame, implies a "scissorin g " 
capability. I ~ee more nee~ for this ste mm in~ from 
otne r-sourc e NLS pictures, 30 1111 defer weighti ng the 
valu e until we consider the m. for 1nstance, l~r~e tables, 
l arr.~ Gant Charts , lar ~e Flow D~a~rams, etc (~e might 
find value-nos sio~lity interest in one fo r m of sc1ssorin~ , 
for smaller pictures. In the "CULout" feature below ~ would 
of ~en need some means of select1ve viewin g ~ one means of 
Which is ~r ea scissorin~ .) 

Caption s and Labels 

Affixing ca ptions (tha t are not part of the orig i nal 
sna pshot picture) is a n Obvious need. At the outse t we 
cou ld do quite well with assuming the t ext part of the 
picture statement to be the caption, anct formatting it 
accordin gly. 

For the~e compter-eenerated , snapShot pictures, the labels 
and a rrow vectors used for identifying special entities and 
features of th e picture will want LO be fully I ~ anipulatable 
by the us e r -- superposed over the picture entiti~s or not . 
So we ' ll need a mea ns of i~noring (and protecting) the 
snapshot part of the picturin~ When executing these Kin~s 

2a1a 

2.2 

2b 

2bl 

of ~anipulations. 2b~ 

Cutouts 2c 

One kirlct oi nodification of the ori~inal form of a 
c omputer-Rellerate~ snaps hot picture that is liKe ly to be 
desired would be to make cuts anO eliminate parts. Yor 
i nstance , some labellin~ may he Detter co~posed in a clear 
area, and so an area where the picture detail wasn ' t 
relevant might want to be Ilcut awayl' . 2cl 

2 
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NLS NP : snapsho~s of Portrayal-Generato r outp ut as NLS Pictures 

Or, suppose that a succession of such snapsho t ~ 

illustrations is to snow ac t ion on a display frame in which 
onlY a portion of the frame i s Changing; so a fu ll vi ew 
might want to be shown on a first pict ure , with a boX drawn 
around the region of sp~cial i nterest -- ~ith the 
successive illustrative pictures sho~in g on l y the action 
occuring in the "cutout areas " from t he succession of 
origiIJ a l full-fraooe snapshots (perhaps blown up in size ). 2c2 

We could likely ha ve a choice in handlin g the de ve lo pme nt 
of these picture-cutti n~ features : 2c3 

Re t ainin~ t ile full picture, carryin g the ttcllttin ~ 
geometry " snecs along , a nd blotti ng out tne cu taw ay 
portions in the PG process. 

This js nice i~ l ets people try thin~s and then 
ch an ge their ~1n ds . It a lso lets a reviewer loo k to 
see if a c utaway area really is O. K. to leave out . 

The other way - - to act ually trim t he picture in its 
stored fo rm .- has a certai n ec onomic appeRl, but I 
WOUld pr~fe r tile firat way (pernaps both , wi th user 
chnice?) . 

If one use s a c ut to isolate R portion of a snapshot , "h e 
may well want it scaled up _ Since I' m ass umin~ that the 
user establishes tne cut bcun rta ries, bl owing up such 
c utouts nce~n ' t involve automat1c sc i ssorin~ just to give 

2c3a 

2cj.1 

2cjb 

them a bigge r a r ea in an "illust r ated frame " (page ). 2c4 

3 
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Man file 

MS C $5222 . 1 OMP 11/09/~0 1818 ; 41 SI NCE IOU ARI WORKIN \ G ON 
QUIC KPR INT FOH THE 10 HOW A~OUT NOT DELET I NG BLANKS AT FRONT OF 
THE STATEMENT AND FINDING THE BG\UG THAT IS SCREW I NG UP THE 
PAG I NAT I ON WHEN HAVE A STATEMENT 'ITH A LOT OF CR ' S AT TH E END OF 
THE PAGE THNX ALSO THoRE IS A FILE IPAX . DOCSL .) DESCRIB IN G 
LI0 THAT IOU MIGHT LOOK AT AND COMMENT ON PLEASE S 

WSD 55222 . 2 MEJ 11/10 / 70 1351;22 NLS 's ;JRNLP5215 is now 
J5215. You scare me to dea t h wh en you pu t a file to b 

1 

j ournalli zed unaer NLS , how about use DUVALL nex t time. Thank s . s 2 

DCE 85222 . 3 MEJ 11/10/70 1353 ; 50 Yo~r ;J RNLB i s now J5221.$ 

JCN 55222 . 4 KEV 11/10/70 1749;53 THIS IS A TEST ME SSAGE TO 
SEE WHAT HAPPENS IN SENDING NLS TYP~ FI LES VIA OO TPUT SEQUENTIAL 

3 

TO THE MA IL SYSTEMS 4 

ARG BER BLP CHI DOC DIA DCE DVN EKV HAL J MY JBN JCN JD H JMH 
JNL JTM J RX KEV LS L MGC MEH ME J MET MSC NOM VRa VDR WH P WKE WLB 
WSD CXP 55222 . 5 KEV 11/10/70 1811;48 THIS THORSDAY 111/12/70 ). 
FROM 1600 TO 1000. A KDF DUMP WILL BE MADE . AFTER THE DUMP . THE 
APPENDED LIST OF US<RS WILL HAVE ALL THEIH KDF FILES DE LETED . 
THESE USERS WILL THEN BE RENAMED XIFILES , X2FILES •••• X8F IL ES . 
FOR THE SUCCEEDING WEEK OR SO , WHILE THE DI SK IS MOVING BACK AN D 
FORTH BETWEEN THE TEN AND THE 940 , A IDF DUMP ~ILL BE TAK EN EACH 
TI ME THE DISK MOVES FROM TH E 940 TO THE TEN . BUT ONLY USERS 
XIFILI S TO XofILES WILL "I DU MPED . THOS ANY WORK YOU WANT SAVED 
DURING THIS TIME SHOULD BE PLACED IN ONE OF THOSE KDF SPACES . 
ALSO . ANY FILES THAT YOU WILL WISH TO "aRK ON SHOU LD BE MOVED 
FROM THE KDF SPACES OF THE APPENDED LIST OF USERS TO SOM.PLACE 
ELSE . KDF USIRS TO Bd DELETED ; PILOT 

ARG BER SLP CHI DOC DIA DCE DVN EKV HAL JMY JBN JCN JDH JMH 
JN L JTM J RX KEV LSL HGC MEH MEJ MET MSC NOM VilB VDB WHP WKE WLB 
WSD CXP 55222 . 6 KEV 11/10/70 1832;28 EVERYBODY SEE ME BIFORE 1200 

5 

THURSDAY (11/12/ 70 ) A80UT ID. CHANGES AND LOSS OF FILESS 6 

DOE 55222 . 7 DCE 11/10/70 2204 ; 52 NP(AF MODES ) SEEMS LI KE LY 
THAT WE COULD HAKE GOOD USE OF TH~ "MODE ' SETTINGS THAT NLS 
PROVIDES FOR IN ITS ChARACTER STRINS. E. G. SUP POSE TH AT AF 
PROVIDE. MEANS fOR SETTING THE MOUE . HET'"EN GI VEN POINTE RS, TO 
SUGH A5 FLIOKER. 80LD fAOE , ITK . SUPPOSE ALSO THAT THERE WAS A 
~AY OF SPEOlfYINO THAT IN A SCAN . THE MODE OF A CHARAOTE R WAS 
PART OF THE TEST SPECIFICATION . OR, SUPPOSE THAT I N COPY I NG 
STRINGS FROM A STATEMENT I NTO THE NEW "REPACI.G " STR I NG WHEN 
MAK I NG UP A NEW STATEMENT , THAT IN AF THERE WAS A WAY TO PASS OR 
BLOCK THE COPYING O' CHARAOTERS I N THE INDICATED STRI NGS 
ACCORD I NG TO THhIR MO DE SETT I NG . WOU LD ALLOW US TO DOCTOR UP A 

I 
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BUNCH OF TEXT Idi S TT I NG MODES I N SUB STRINGSI, THEN IN ONE 
TRANSFER OPERATI0N, HASK OUT IDELETEI THhSE SUBSTRINGS . 5 

DVN $5222 . b w~E 11111/70 1113:13 I HAVE PUT THE FO LL OWING 
FILES IN YOUR IDF SPAC~ TODAY TIM AND APT 1M -- VOLUMES ONE AND 
TWO OF TODAS MANUAL BldL -- ARC B I B LI OGRAPH~ NO ANV N6 -- TWO 
SECT I ONS OF NEW NLS USEHS GUIDE NRADC -- PART ONE OF 1968 RADe 

7 

FI NAL REPORT TH ESE WERE OLD CASSERES fILES -- GOOD LUCK S 8 

DVN $5222 . 9 ~KI 11/11/70 1149:31 PLEASE ADD THE f OLLOWING TO 
THAT LIST OF FILES N3 AND N12 -- MORE or NLS USERS GUIDE BLURB --
ONE PAGE DESCRIPTION Of ARC S 9 

DI A HAL . 522 2.10 WKE 11/11/70 1237 :13 I HAVE TODAY MOVED THE 
FOLLOWING FILES FROM PRINCE KDF SPACE TO LEHTMAN KDF SPACE : TMR , 
OLTMR , AND GRTNR PASSWOHD WHITE ACCESS IS DIA AS BEFORE I WAS 
UNABLE TO SAVE TMRPR . IF YOU NEED IT YOU WILL HAVE TO GO TO OLD 
KDf DUMP TAPiS 10 

WKE 55222 . 11 DVN 11111/70 1328:40 Thanks S 11 

JC N 55222 . 12 MEJ 11 112/70 0902:50 Your file ICATALOG I : JRN L1 is 
now J5223 . S 12 

JCN ~5222 .13 MEJ 11/12/70 1017 :02 
Your file IHSH I : JRNLl i. now J5224 • • 

DCE JCN WL b WSD 35222 . 14 DCL 11/12/70 1025 :16 NPINIC 
MESSAGE I JI M ANV WALT : IT wOULD 8E VERY USEFUL TO HAVE A WAY FOR 
US TO USE OUR MESSAGE SYSTEM FOR COMMUNICATING OVER THE 
NET - DIALOGU E SYSTEM . wOU LD YOU TWO COME UP WITH PROCEDURES : AI 
FOR US I NG eURRE~T MESSAvE SY STEM AS CONVENIENT LOG; BI FOR 
SEPARATE- MESSAGE-SYSTEM PROPOSAL , JUST FOR NOS lA S WORKED OUT 
WITH WSD I, THAT IS A 01" PL. ADAPTATION OF EXISTING MESS AGE 
SYSTEM ; AND CI ALSO WITH WSD, GET SONK NOT I ONS GOING ABOUT wH AT 
SORT OF MESSAGE SYSTEM ~OULD BE DES IRIABL. " EASIBLE FOR FUTURE . 

13 

DOUGS 1 . 

DCE JC N WLB WSD .,222.15 DCE 11/12 /70 1051:28 np lnic 
mess age), c!(S22 2 ,14) Hegarding use of cu rrent message system 
for NIO - messages; Suppose We (at ARC ) send an "NDS me ss a~e" by 
just entering a me ss a~e , to I' NIO", and place t he sendee's name at 
start Of message (s pel led out in lull) . Then we can extract and 
send a printout of the messag e to sendee via his AGENT . If a Ne t 
par t icipant sends a message (via Agent , through NIC I. we 
transcribe into Mes sa ge System an a handle i t in the same way_ 

2 
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_ 01DEC70 MAIL 5222 
Mail file 

Can provide S1~e~Collections later wiLh pages of (filtered-out) 
NrC-dialor-ue messages. do ug $ 

JCN WLB .5222.16 DCE 11/12/70 1104:53 I want to sen~ some 
messages to Net people (e. g ., Len KleinrocK, Dave Harris, steve 
Crocker). Le~ me know soon (repeat, soon) if it is all right by 
you it I go ahead and use t ne scheme presented 1n (5222 ,15). 

15 

DougS 16 

WSO 55222 .17 DCE 11/12/70 1121:10 Does it aave to ~e ta.t 
upperLower case doesn lt go throu~h the Message System? I noticed 
that : two cases go o.k. from NLS , via ODQ to a QED file still 
keep1n~ both cases (as read, in QED , on displQy lj cut, after 
going from there into and out of the Message Sys tem, only lower 
ca.se remains. C! (S2 22 ,16) -- a.nd L5222~14) and. (5222,15) - ... li d 
like to have me SSa~es pr inted OUt witn both cases, if it's easy 
enouga to proviOe . I ' D LIKE TO COMPOSE THEM IN NLS . AND 
THEREFORE I GUESS THAT I'D .ET THEM I NTO ME SSAGE SYSTEM VIA QED 
ETC . SUGG ES TIO NS? OOMM~NTS? WhAT ' S THE COST Of PROVIDING 
THROUGHPUT FOR BOTH CASES? DOUG. 17 

ARG BER BLP CHI DOC DIA DCE DVN EKV HAL J MY JBN JCN JDH J MH JNL 
JTM JRX KEV LSL MGC MEH H1J MET MSC NDM VRB VDB WHP WKE WLB WSD 
CXP 55222 .18 KEV 11/13 / 70 1303 : 09 IF ANYO NE SAVES ANY FIL ES IN 
KOF SPACE FOR USERS XI FILES ••••• X8 FILES. THIS SUNDAY 
(11/15/7 0 ). BETWEEN 7AM AND 4PM (ONLY TIM~ THE 940 WILL BE UP) 
PLEASE CALL ME AT HOME (964 - 9870 ) SO I WILL KNOW TO MAKE A KOF 
DUMP . THANK YOU . S 

WSD $5222 .19 MEJ 11/18/70 0904:53 Waere is 1.st : HAIL file? I 
ha ve tried to loa d c op ~es of yo ur KDF files NXAIL aND XAILF and 
both times they were bad files. Your KDf file MAIL is a~ OLD 
MAIL file that has already been processed . S 19 

DCE 55222.20 MEJ 11 /1 8 / 70 0630 :58 You r £ile :J RNLA (: ELLIOTT) 
i. now J5225. $ 20 

DCE JC N BLP $5222 . 21 ".E 11/23 / 70 1011 : 57 I t.l.e~ to Gene 
Gribble of friday (11/ 20 ) about a better copy of the NASA Report. 
They will not pUblisn in a low nunoe r series lor wide 
distribution unless we SUPpl y a good original. from discussion 
with Gene I thin k our bes t line p ri n ~er copy will still oe 
lacking. I told him ~ha t we are trying to get an FR-aO (Ill 
maChine) process go in ~ thit should give us good quality. In any 
case, I promised that i n two weeks (by Dec ~) we will send him a 
complete report on t he oest of fH - 80 or Dura . -- 1 will follow 
up getting t his produced . ~o te: I did not aiscuss with him the 

3 
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. OlDEC70 MA IL 5222 
Mail File 

possibility of prin~ing statement numbe r s . Do ug , if you want 
tedo this please see ne e ~ 

S5222.22 WKE 11/23/70 1012:01 Please get in t ouch with Ma c 
McKinle¥ of BB&N sonetime before the pag in g box arrives (Oue 
about 1 2 / 2) for Oet~ils on gr ound in g of pager, main f rame and 

2l 

me mories . S 22 

WSD 85222 . 23 WKB ll/23170 101. : 57 I TH I NK ROGER 'S INITIALS 
(ROB) ARE NOT I N TH. SYSTEM yET i 23 

AHG BER 8LP CHI DOC DIA DCE DVN EKV HAL J MY J BN JC N JDH J RH J NL 
JTM J RX KEV LSL MGC MER MBJ MIT MSC NOM VRB VDB WH P WKE WLB WSD 
CXP 85 222. 24 KEV 11/23/~0 1034 : 30 PLEASE JOU RN AL .ILE 5226 
RE GARDI NG A PROPOSAL FOR N.W KDF PROCEDURES~ 24 

ARG BER 8LP CHI DOC DIA DCE DVN EIV HA L JMY J BN JC N J DH J MH JNL 
JTM J RX KEV LSL MGC MEH MEJ MET MSC NOM VRS VDB WHP WK E WLB WSD 
CXP $5222. 25 lEV 111 23170 1036 : 14 PLEASE SEE JOURNAL FILE 5226 
REG ARD I NG A PROPOSAL FOR NEW KDF PROC.DURESS 25 

KEV 85222 . 26 wLB 11123170 1 05, ' 2~ I DISSENT FROM TH E PROPO SED 
KDF PROCEDURES . I THI NK THERE IS TOO MUCH CHANCE 0 MU CH CHANCE OF 
GETT I NG SC ROD BY FO RGETTING WHA T' S HAP PEN I NG wHEN . S 

KEV 85222. 27 JCN 11/23/70 ll16:13 YOUR FIL. JRNL123 I S NOW 
5226 • 

WLB 55 222.26 JCN 11/23170 1156 : 43 YOUR FIL . JRNLl IS NOW IN 
J OURNAL AS: 5227$ 

JO N $,222.29 JCN ll/23170 1158 : 46 YOUR FIL E JRNLl IS NOW : 
5226$ 

AHG BER BLP CHI DOC D1A DOE DVN EKV HA L J MY J BN JC N JDH J MH J NL 
JTM JRX KEV LSL MGC NIH MEJ MET MSO NDM VRS VDB WHP OKE OL8 WSD 
CXP 85222 . 30 KEV 11123170 1640 :52 PLEASE MAK E A COpy Of ALL YO UR 
XF IL E KDr FIL ES IN YOU R OWN KDf AREA BY 1630 ON WEDS ., SO THAT 
AFTER THE fULL KDF DUMP , WEDS . (11/2,1 70 1 1700-1900 , TH E XF ILES 

26 

27 

26 

29 

CAN BE I N I T I ALIZ~D . IF YOU HAVE QUE STIONS , PLEASE SEE ME . S 30 

WS D 5,222.31 DVN 11124170 1035:03 . 5 31 

WSD 8,222 .32 OVN 11124/70 1042:26 Pl eas. note th a t a really 
brief , re&lly short rOUin draft of you r p&rt of the report to 
RAoe is due . See my KD i file RPLAN fo r more-or-less current 
outline and scneaul e ~ ~ )2 
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· 01D£070 MAIL 5222 
Mail File 

DOE JTM ~5222 . 3J WKE 11/24/70 1042 : 45 I calKed to Dan Bob row 
toa&y about net protocol . He ass ure d me that he will have his 
pr otocol runnin g on TEN~X by about the mi dd le of December. There 
maY even be a prel i minary version in the system that Dan Mu rphey 
will bring out fo r us on Dec 7 . Th e protOCOl he is designing 
will be a small subset of t he official version. He will send 
documentation as soon a5 poss i ble . He alsO tell s me that their 
hardware interface will oe in operation some time next week and 
that we may be able to use their PDP -10 over the net soon. S 33 

WSD 85222.34 WKE 11/ 24 / 70 1710 : 06 PLEASE OALL ME TO TALK ABOUT 
THE I MLAO S 34 

WSD $5222 .35 wKE 11/25 / 70 1054 :16 PLEASE OALL ME CONCERN ING 
PROGRAMMING FOR IMLAC 0 35 

DOE 5522 2 . 36 JCN 11/25/70 1516 :13 YOUR FILE JRNL1 IS NOW :5229 
IN ARC JU RNL (L ETTER TO MR . IDWANDS , COH ,I NC. S 36 

WL8 5522 2 . 37 JON 11/25 / 70 1555 : 56 YOUR J RNLP5192 IS NOW IN THE 
J OURNAL AS :5192. 37 

WS D S~2 22 .3 8 JON 11/29/70 1745:21 DI DN 'T I T RAIN? HOPE YER 
BETTER ETOS 

WSD 8522 2 . 39 vVN 11/30 / 70 1038 : 07 When I inadvertently type 
lib" in TODAS it initiates a comrn&n~ "br&nCh t o ". Wha t ~oe9 
"branc h to" do? What is it ' s full syntax? no one seems to know. $ 

ARG BER BLP OHI 000 DIA DO~ DVN EKV HAL J MY J SN J ON JDH J MH JNL 
JTM J RX KEV LSL MGO ~lEH MEJ MET MSO NDM VRS VDB \lHP \I KE WLB WSD 
OXP &5222. 40 WKE 11/ 30 / 70 1543 : 54 ALL DATASET NUMBERS WILL CHANGE 
ON DEOEMBER 10 . FOR DEi AILS ON TH IS AND OTHER TE LET YPE CHANGES 

38 

39 

RELATIVE TO THE PDP-I0 SEE 11Y FILE "TELETYPES " $ 40 

WK E 55222.41 JCN 12/01/70 08 32:51 YOUR FILE :J RNLI IS NOW 
: 5230 IN THE J OURNAL. 41 

DVN 55222. 42 JON 12/ 01/70 0833 :1 8 YOUR fIL E :JRNLI IS NOW 
:5231 I N THE J OURNAL S 42 

_LB 55222 . 43 JON 12/01/70 0834 : 00 YOUR FI LE :J ~NLP5420 IS NOW 
IN THE JOO URNA L AS : 5420~ 

II LB &5222 .44 JO N 12/01/70 0913 '31 YOUR FIL E : J RN LPII989 IS NOW 
:49 89 IN THE J OURNAU 

5 
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Mail f ile 

WLS .5222 . 45 JCN 12/01/70 0914 : 39 YOUR fIL. :JRNLP5142 IS NOW 
:5142 I N THE JOUHNAL~ 45 

KEV a5222 . 46 .SD 12/01/70 1359 : 57 PLEASE CHANGE SYSTEM 
INI/TIALISE TO LOAD SUBSYSTEM IMLAC FROM (XliSTIML. AND FI LE 
(I'OPIM FROM (X1IIMLCO •• THANX $ 

46 

) 

) 

6 
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DATA ELEMENTS .ID COOlS rOR ARC MA STER CATALOG 
11 Nov 70 JBN-JCN 

· llNOV70 JCN 5223 

Codes in order of access and entry into the master catalog 

*al First author 

Hl jOb ti He 

#2 corporate .ff11iation 

#3 sUbor ganization 

#4 street address 

*S city, state zip 

*a2 Second author 

n jOb title 

#2 corporate af£iliation 

#3 sUbor~anization 

#~ street adaress 

*a3 Thi rd author 

#1 jOb t1 tle 

#2 corporate affiliation 

#3 aUborganization 

w4 street address 

#> city, state zip 

*34 Fourth author 

*&5 Fifth author 

*bl Editor 

Nl jOb title 

1 

1 

1&1 

la2 

la3 

1.4 

1.5 

lb 

lbl 

lb2 

lb3 

lb4 

lb5 

lc 

lcl 

1c2 

lc3 

10 4 

105 

ld 

le 

lfl 
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DATA ELEMENTS AND CODES FOR ARC MAST<R CATALOG 
II Nov 70 JBN-JCN 

#2 corporate affilia~ion 

IIJ sUborgani'Zoatlon 

114 st.reet address 

#,5 city, state zip 

*b2 First or~anizatlon 

#J suborganization 

#4 st.reet address 

115 city .. state zip 

*oJ Second Or,;anization 

#J sUborganizatl.on 

iI4 street adc1ress 

#5 city, st.ate zip 

*b4 Publisher 

#J !uborganioza.t.ion 

#4 street a.ddress 

N5 city , state zip 

*b5 First addressee of letter or memo 

III jOb title 

#2 corporate .!fili. tion 

HJ BUborli!!&nization 

H street a.ddress 

#5 city, state zip 

2 

lf2 

lfJ 

H4 

us 
19 

19l 

lR2 

19J 

lh 

lhl 

lh2 

lh3 

li 

lil 

li2 

liJ 

lj 

ljl 

lj2 

ljJ 

l ,14 

l j,5 
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DATA ELEMENTS AND CODE; FOR ARC MASTER CATALOG 
11 Nov 70 JBN - JON 

w6 pages 

*b6 Second addressee of letter or memo 

*b7 Third addressee of letter or memo 

*b8 Fourth addressee of l etter or memo 

* b9 ARC DOCUMent number of add r essee lis~ 

- 11NOY70 JCN 5223 

1j6 

1< 

11 

1m 

1n 
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DATA ELEMENTS AND OODES FOU ARO M AST~R OATALOG 
11 Nov 70 JBN - J ON 

*c 1 Title of item 

Hl sUbtit le 

#6 pa ge s 

*c2 Title of more incluaive do cument 

Hl subtitle 

#2 volume and number 

#6 pages 

*d l Day and/o r Month an~/or Year PUblished 

*d2 Date written or suomitted 

*dJ Period c overed 

*dh Date of conference or meeting 

- llNOV70 JON 5223 

*dS Da te(s) revised , superceded , deleted bY issuer 

*n Form of Item 

a a. rticle 

b book 

c fil m 

d dr a..r t 

f f' ot.o 

g proceedi ngs 

i abstract 

1 letter 

10 

1 p 

1pl 

l p2 

lq 

lq1 

1 q2 

1q3 

1u 

1v 

1w 

1w1 

1w2 

1w3 

1w4 

1w5 

1w6 

lw 6 
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11 Nov 70 JBN-JCN 

. 11NOV70 JCN 5223 

m memo lw9 

n newsletter lW10 

p pape r lwll 

r report lW12 

5 .li~e l W13 

~ ~.lK lw14 

u functional document 
lW15 

*f2 Ned-ia lx 

a carbon copy lxl 

c copy lx2 

e microfiche lx3 

t f tUm lxh 

m microfilm. lx> 

o origina.l l x6 

r machine rea dable lx7 

s slide lx8 

t pape r t..ape 
lx9 

*ml Name of sponsor of conference or meeting 

#1 name of meeting 

"> clt"YI state of meeting 

10 

*n1 ARC number of item that inclUdes this item la 

5 
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DATA ELEMENTS AND CODES fOR ARC MASTER CATALOG 
11 Nov 70 JBN-JON 

*n2 ARC number(s) of item(s) t his item includes laa 

*n3 ARC number of ~oc ument this supercedes lab 

*nk ARC number(s) of ARC document(s) t o which this refers l ac 

*05 ARC number of doc umen t this abstract de scribe s lad 

lae 

*p l project name ass i gned by issuer 10: 

*p2 Pro ject number assigned by issuer lag 

6 
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DATA ELEMENTS AND OODES FOR ARC HAST . R CATALOG 
11 Nov 70 JaN - JCN 

*rl Serial or cod.e number(s) assigned. by issuer 

*r2 Serial or code number (s) assigned. by go vernment. 

'01 Sponsoring a~ency 

#3 aUbo r ll;an i zat.ion 

#5 clty, state zip 

;,6 contract or gr a.nt number 

li7 croject nUl'lber 

68 order number 

(/9 other number 

*.2 Sponsoring agency 

"3 Sponsoring agency 

*04 Sponsoring agency 

owl Da t e receiveO at ARC 

*w2 Date cataloged a t ARC 

*w3 Initials of contributor 

owu Source if diffe rent frOm b2 or wJ 

oyl Brief aostract. or annotation 

7 

agency 

lah 

la1 

laj 

lax 

lal 

lam 

laml 

1&1"12 

lam3 

lam4 

1alll5 

1.m6 

lan 

1.0 

lap 

laq 

lor 

las 

l ot 

lau 

lav 

law 

lax 
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DATA ELEMENTS AND CODES FOx ARC MAST~R CATALOG 
11 Nov 70 JBN-JCN 

-y2 Keys to 8ubjec~ conten~ 

*e1 NIC holOinga : All , or sites by initials 

*z2 Subcollection; 

e.g., HIe, NAS, JOU, DCE 

*z] AMC l ~ aB~er catalog management desc riptors 

8 

lay 

laz 

10 

lb. 

lbal 

lbb 

l bC 
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ARC Slide Catalog, June 1970 

People 

General Afflbience 

Informal 

Whole Group 

personali~1e5 in Group 

Computer Au~menta.tion 

working 1nvironment (workspace) 

Oonsole Use 

Tools 

Displal 1/0 (hardware) 

Information Display 

In!or~ation about ua 

(Joals 

Management, Flow Diagram 

Organization Of Systems 

SUbsystems available 

SYSGD organization 

Languages 

Other facilities 

eg. Todas 

Godas 

Other Augmentat~on 

Ne tworK/NIC 

Journal/DSS 

1 

• 12NOV?O 11GO 5224 

1 

18 

101 

1.2 

103 

1b 

1b1 

1b2 

1b3 

2 

3 

3-

301 

382 

383 

3.38 

3.30 

3030 

3830 

3.301 

3a3d2 

3.4 

3 ... 

3aILb 
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ARC Slide Ca •• 1og, June 1970 

MSR 

calculator and chart& 

USR 

Workin~ display (with feedback, etc.) 

SLIDES . DSN =l; . DPR =O; 
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304c 

3&4c1 

3a4d 

3b 



- 12NOV70 HGC 522" 

ARC 5 l ide CotolO~ . June 1970 

. CEN ' 1;5LIDE CATALOGUE . CEN ' O; • 
10005018) S 

I A005018) 5. 

(A025018) 5: 3100 5.1 

( A03501O) 5 : 3100 5.2 

(A OS5018) 5 : 3100 5.3 

I A065018) S: 3100 Sa" 

IA085016) 5:3100 Sa!> 

(A09S018) S : 3100 5.6 

IA115018) s:3100 5.7 

IA12S018) S : 3100 5.8 

) (AHS018) S:3100 5.9 

( A1S5010) s:3100 diff. Sal0 

IA175018) S: 3100 Sa11 

(Al8S018) 5 : 3100 5.12 

(A 205018) 5:3100 Sa13 

(A21S018) 5 : 3100 SoH 

( A235018) S : 3100 SolS 

( A2OS018) S : 3100 5016 

IA2650181 5:3100 Sa17 

IA2750181 5:3100 S.H 

IA2950181 5: 3100 5.19 

10050181 5: 3100 5020 

) 

1 
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ARC SliOe ca~alog~ June 1970 

IA32 S01d) 

IA33S016) 

5 : 3100 

5: 3100 

IA35S01U) 5 : 3100 

• 12NOV70 MOC 5224 

2 

5.21 

5&22 
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AnC Sliae Ca talog , June 1 970 

) 

5&23 

(8005018) 50 

(80 95018 ) 5 : )100 Sol 

(BH50H ) 5 : 3100 502 

(81 55018) 5 : 3100 50J 

( B1 65018) 5 : 3100 504 

(8185018 ) 5 : )100 505 

( B195018) s : 3100 SOD 

(8215018) 5 : 3100 5b7 

(8225010) 5:Jl00 Sol! 

(8245010) 5 : noo 509 

(B255018) 5 : 3100 5010 

) (B275018) 5: )100 5011 

(8285018) 5 : ) 100 5012 

(8J05018) 5: noo 5013 

(8)25018) 5 : )100 SolO 

(BJ)S018 ) 5: Jl00 ShlS 

(8J45018) 5: nOO 5016 

(0005016 ) ;,C 

(02 95010) 5 : noo Scl 

(OJ05018) 5 : 3100 5c2 

(C 315016) 5 : noo ScJ 

(025013) 5: 3100 

) 

J 
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ARC Slide Oatalog, June 1970 

(0005038 ) 

(A005038) 

(A01SO)8) DIA , JFR On line ARPA Conf . console . 

(A028038) JFR 1 console 

(A038038) JFR, DIA on line ARPA Con! . c onsole . 

(A048038) JFR 1 console keyboa r d 

(A055038) JFR,DIA 

(A06S038) JFR , DIA 

(A075038) JF R,DIA 

(A085U381 JF P ,DIA 

(A09S038) JFR 1 conso l e , keyboard 

(AlOS038) 

(A llSO,8) 

Roger in computer r oom 

har~ware in shop (Roge r 's thin~l 

(A125038) hardw're in shop 

(A135038 ) h.rdw.re in shop 

(A16S0381 JFP + DIA at consoles; Steve Levine 

(A 17S0,6) taaker for On - line 

(A 18S0)8) DIA, JFR , Steve Levine TT Y + conale 

(A195038) tape drives 

(A20S036) Camp foom printer, aura , TTYs 

(A2150)8) Camp room equipment 

5c4 

6 

6a 

6.1 

6.2 

6.3 

6 •• 

6&5 

606 

6a7 

6&8 

609 

6010 

6.11 

6.1 2 

6.13 

6.14 

6.15 

6016 

6.17 

6.10 
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ARC 51i~ e CatalOg, June 1970 

6019 

(60050)8) 6~ 

(8 0250)8) Steve Levl.ne at Work Stat-ion 6bl 

(BO)50)8) Steve Levine at Work Sta.tion 6~2 

( 60),50)8) Steve Levine at Work Sta.tlon 6b) 

(60550)8) Steve Levine at Work Station 6bi1 

(80650)8) Steve Levine at \-Iork Station 6b5 

(B0750)5) Steve Levine at Wo rk Stat l. on 6b6 

(80850)8) St.eve Levine at Wo rk Station 6b? 

("0950) 8) Steve Levine at Wo rk Sta.tion 6b8 

(81050)8) Steve Levine at Wo rk Station 6b9 

(Bll50)81 Steve LevJ.ne at Wo rk Sta.tion 6blO 

) (81250)81 Steve Levine at Wo rk Station 6bll 

(81350)8) Steve Levl.ne at work Station 6b12 

(8145038) Steve Levine at wo rk Sta.tion ha.nd anO screen 6l>1.l 

(8155038) Steve Levine at Wo r K Stat i on 6bH 

(81650)8) Steve Levine at Wo r k Stati on 6b15 

(81750)8) Steve Levine at Work Station 6b16 

(8185038) St.eve Levl.ne at Work Station 6l>17 

\ 8195038) Face side steve Levine 6blO 

(82080)8) JFR, DIA comp room 6b19 

(8215 0)0) JFR, DIA comp room 

) 
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ARC Slide C~~alog, June 1970 

) 

6b20 

(000503 8) 60 

(0015 038) 5:3100 601 

(0045038) 5 : 3100 602 

(0 065038) 5:3100 603 

(0088038) 5:3100 604 

10105030 ) S :31 OO 6c5 

(01 2S03b) 5 : 3100 6c6 

10155038) 5: 3100 6c7 

(017 5038) 5 : 3100 600 

(0195038) 5 : 3100 609 

(02 05038) 5 :3100 

) 

• 

) 

6 
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ARC Sli6e Catalog, June 1970 

(D005038) Diagra~s 

IDOhSOJ8l Basic organization of NLS , showin~ use of 
compilers ~nd compiler - compiler for implementation. 

(D055 038) A State chart portrayal of our Vert 
manipulation Control language. 

6cl0 

60 

601 

602 

(D085038) Or~anization of our 940 on line system . 663 

(D12S038) How the Me ta II Transla tor serves to compi le a 
new version of itself . 604 

( D14S03d) NLS ~~O as on information processin~ system. 665 

(D175038) Overlay structure of ~LS 940 . 6d6 

(D 21S038) (in color) Meta Mol flow chart 

7 
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6d7 

(00050481 '7 

(A0050.6 1 7& 

(A 0150481 ARPA on-line mee ting, JFR, De an Brown , Steve 
Levine 7.1 

(A0250481 EGS , Ki pers?, someone else . 7.2 

(A035048 1 Dean l3e r gs troJll and ? 7'3 

(A04S0481 ? 7.4 

(A0550481 p,:roup shot 7.5 

(A0650481 gr oup shot. 7.6 

(A075048 1 gr oup sho\, with. Doug 7.7 

(A0850 481 Doug - .t blackboard 7.8 

) (A095048 1 gr oup sho t 7.9 

(A1 0SO.8 1 Dav e Hopper? , El ton Hag an d Dou" 7.10 

(A11S 0481 same as 10 7all 

('1250401 WKE 7'12 

('1350481 small group shot. 7·13 

(A14S0.81 Bob T .. y lor 7.14 

(Al S50 481 room shot 7015 

('1650481 group shot 7016 

(A175048 1 group shot 7.17 

(A1 850481 Doug , etc. 7.18 

('1 950481 Doug , etc . 7019 

(A20504 8 1 Ta r betl and ? 

) 

8 
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7.20 

1000 5119) 8 

IA005119) 8a 

IA195119) DJ..splay EquiPMent EVR , MER 8.1 

IA2 05 1191 Exe cutive Har dwa re 8a2 

IA21S119) IMP/NET Terminal 8.3 

1 B005119) 80 

16015119) Blur 8bl 

18025119) worKspace with people mill i ng 8b2 

18035119) Workspa.ce with peop le mill i ng 803 

18045119) Workspace with people milling 8b. 

18055119) Wo r kspace with people mi1.lin g 8b5 

) 18025119) Workspace wit.h peop le milling 8b6 

18075119) Workspace with people milling 8o? 

18085119) Workspace with smaller grou p 8b8 

18095119 ) Workspace with amaller grou p 8b9 

18105119 ) 3 consoles, WHP, JCli .. WKE , GHB 8bl0 

18115 119 ) 3 consoles, WHP , JCN .. WKE .. GH8 8011 

18125 119) 2 consoles, WKE, JCN , GHB 8b12 

16135119 ) 2 consoles , WKE " JCN , GHB 8b13 

18H5119) 2 con.sole5~ WKE , JeN, GHB 8bH 

18155119) 2 consoles, WKE, JON , GR6 8b15 

1 B165119) 2 consoles, WKE , JON , GAo , WHP 8b16 

1 B175119) 2 console s , WKE , JON , GHS, WHP 8bl? 

) 

9 
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) 

19185119) Yo~a console , W5D , 

IB198119 1 Yoga. console , W3D , 

IB20S119 1 Yoga console , 1'150 , 

182151191 Oonsol e use JCN 

) 

) 

10 

fiSC , DeE 

MSC , DeE 

DeE 

" 12N0V70 MGe 52 21! 

8b18 

8b19 

8b20 
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8021 

(000511 91 8e 

(0015ll91 blur 8el 

(0025ll91 Yoga. console , W5D 8e2 

(0035ll91 Yoga. console , WSD 8e) 

(00.5ll91 3 consol es, WHP , JON , W5D 8e. 

( 00551191 1 conaole , JON , wn He5 

( 00651191 1 console, JON, WKE 8e6 

(0 015ll91 1 console, ~H8 8e7 

100851191 1 console, GHB 8e8 

(0095ll9) 1 console, GHB 8e9 

101051191 5: Ne t.work Map 8elO 

) (Oll5ll9) 5: Net.work "bla.ck box, II linked H05T5 6ell 

(0125ll9) 5 : Ne t-work reMote user throur;h ~o Nr o 8e12 

10135ll9) 5 : Pa.rtial tHO : No Goda.a 6e13 

(OH5ll9 ) 5 : Nro eh.r~ (full) 8eH 

(0155119) 5 : Network Map 8e15 

(0165119) 5: Net-worK Itblack box, II linked hosts 8e16 

(0175119 ) 5 : D;ia.logue : one entry 8el'l 

(0185119) 5: Dia.logue: ~wo ent.ries 6clH 

(01 95119) 5: Dial.ague : six ent.r1es 3019 

(0205ll9) 5: (missinR from Bt.aCk, chec k later) 8020 

(021 5119 ) s: CML procedure, BU 15PEO 

) 

II 



) 

) 

) 

- l2NOV70 HGC , 221, 

ARC Slide Catalo~ , June 1970 

(DOOs1l91 

(DOls1l91 Blur 

(D02sll91 Blur 

(DOJs1l91 ShCK 

(D04S119 1 S: Incomple te Boo tstrap Chart 

(D05sll91 5 : Incomplete Bootstra p Chart 

(D06S119) s : Complete Bootstrap Ohart 

(D07Sll9) S: AHIRC and BootStrapping 

(D085119) s : List o£ Au~ mentation SY8tem Component5 

(D09S119) 5 : List of Major Servic e System Hardware 

(0105119) 5: List of System - Pr og r ammer Tools 

(Dl15ll91 5: L~.t of Special Compilers 

(D12S11i) 5 : List of User SUbsystems 

{D1JSl191 S : NLs - vehicle c har t 

{DHS1l9 1 5 : I NFO SYS : INFO Hanagemen t Components 

8C2l 

601 

602 

6dS 

8d6 

607 

6d6 

6d9 

6dlO 

6dll 

6012 

(Dl,Sl191 5 : System , + System Deve l opment, SIS-DEV AIDS Sdl! 

(D165119) s : SYS + SYS Development , with Manag em ent Aids 8d 16 

(D17Sll91 S: Diagra m: Remote Use r th r ough NET to NIC 6d17 

{D16Sl191 5 : s chematic of Multi - terminal lab 6d1 8 

(D195119) s: F~rst Step Bootstr apping Sequence (INFO 
SYS 1 6d19 

{D20Sll91 5: Second Step Bootstrap Sequence (A UG . SIS) 6d20 

(D215119) S : Incomplete Bootstrap 

12 
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8d2l 

IEOOS1191 8e 

IE01S11 91 DAE, l'lE T" MS C informal in na11 8e1 

I E02Sll ~ 1 DAE, MET , M5 C infor mal in nall 8e2 

IE0351191 WSD , MS C, MG e , ' lET pr e - meet.in,.- informal 8e3 

IE0451191 WSD, MS C, MGC , MET pre - meeting informal 8e4 

IE05811 91 8 people pre - meeting informal 8e5 

IE0651191 8 people pre-meeting informa.l Be6 

IE075 1191 b people pre - meeting info rmal 8e7 

IE08S1191 WSD, MSC , MGC .. ME T pre " meetin~ informal 8e8 

IE0951191 WSD, MSG .. MGC .. ME'll p r e - meetin~ informa.l ~e9 

IE10Sll91 WSD, I1SC , MGC , MET pre - meeting info rmal Be10 
) 1 E115ll91 1:00 full p'roup 112 people 1 coffee br ea.k 8ell 

IE1251191 1:00 full group 112 peoPle) coffee br ea.k 8012 

1 E13S119 1 1:00 full group 112 people) coffee break 8e13 

1£1451191 1 : 00 full group 112 people) coffee br ea.k 8e14 

IE1551191 1:00 full group 112 people 1 coffee br eak 8e15 

I E165119 1 1 : 00 Bub - group coffee break 8e16 

IE1751191 1: 00 sub-group coffee brea.k 8e17 

1£1851191 1 : 00 sub oo group coffee brea.k 8eH 

IE19Sll91 5:00 full group coffee brea.k (C1ifferent from 
Ell-El51 8e19 

1 E20Sll9 1 5:00 full group coffee break 

) 

13 
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8e20 

(F00 5119) Bf 

(F 01Sl19) 7:00 almost whole grouc meet i ng 8£1 

(F02S119) 7 : 00 anothe r goroup almost Whole ~roup mee ting 8£2 

(FOJSl19) 7:00 almost whole gr oup meeting (same as F2) afJ 

(FOll51191 7:00 almost whole group meeting (same as F21 8fll 

(. 0551191 6 : 00 nalf group meeting 8f5 

(F065119) 6:00 hal! group meeting 8£6 

(F0751191 3 : 00 115C anO DCE 8f? 

(.0851191 3:00 MSC and DCE; MSC/smiling , ARG peeKing 8f8 

(F095119) 3:00 MSC and DOE; MSO onlY grinning , handwork 
from DCE 8f9 

(Fl 051191 2:00 towards 11:00 7 peop le 

(F11 5119) 2:00 towarde 9:00 several people 

(F1 25119) 2:00 towards 9:00 several peOPle 

(F13S119) 2:00 towards 11:00 

(.l ll51191 5:00 towards 8:00 eight people 

(.155 1191 5:00 towards 8 : 00 eight people 

(F16S1191 5:00 towards B:OO eight people 

(F17S1191 5:00 towards 8 :00 ~SD . DAE , WKE center of six 

8£l0 

B£11 

B£12 

8£13 

8£14 

Btl5 

B£16 

people 8f17 

(F18S119) 5:00 towards 8 :00 WSD , DAE . WKE center of six 
people; 

this is best of the three 8£10 

(F195119) >:00 towar~s 8 : 00 W5D , DAE , W~E c~nter of six 
people 8f19 

H 
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{F2 0S119l 5 :00 towards 8:00 W5D , DAE , WKE center of six 
oeople , 

incluaing JAF 

) 

) 

15 
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) 

8£20 

100051191 8g 

IG015ll91 DCE po int.in ~ ;fin ger 8g1 

1002511 91 DOE laughing 8g2 

100351191 WKE , WSD .. JAF 8g3 

IG O.5ll91 WZ<E , wSD , JAY 8g~ 

100551191 7 : 00 8g5 

I 0065119 1 7 : 00 8g6 

IG075 ll91 7 : 00 8g7 

100851191 3 : 00 ~o 9 : 00 8gB 

I 00 95119 1 3 : 00 to 9 : 00 8g9 

IG108 ll9 1 3:00 ~o 9 : 00 8gl0 

) IOll5 ll 9 1 Gr oup around console W'KE , \!lSD , WH P talking 8g ll 

IOll5ll91 WKE , wSD , WHP around console ta l ki ng 8g 12 

IG125ll 9 ) WKE , WSD , WH P around console talking 8g1) 

IG135119 ) M50 Yoga console side view shows mou se 8r.14 

IG145ll9) M5C Yo~a console s i de view shows mo use 8~15 

101551191 t15 C Yoga console from ba ck show s keyset 8g16 

10165ll9 ) ARG demons trating to J friendS, ge sticulating 8gl7 

IG175ll9) ARO demonstratin~ ~o 3 f ri endS , good gestures 8g18 

IG188ll91 ARG demonstrating t o 3 friendS , shows mouse 8gl9 

IG195ll91 AHG demonstrating to trienclS .. from back, view 
of screen 8g20 

10205ll9) ARO demonstrating to frie ndS, from ba ck, view 

) 

16 
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of screen 

) 

) 

17 
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B~21 

(HOOS1l9) Bh 

(H01S1l9 ) missing Bhl 

(H02S119) Benford from back , at TTY with IMP with Boa r d 8h2 

(HOJS1l9) Benford frolTl back , at TTY with IMP with Board 8h3 

(HOIlSll,) MEII leaning over Benfo r d ' s shoulder Bhil 

(H05S119) MEII leaning over Benfo r d ' s shoulder 8h5 

(H06S119) Ben£or~ at IMP teletype 8h6 

(H07S119) MEH adjul3t.ing ca.mera, with CRT 8h7 

(H08S119) MEH adjusting camera , with CRT 8no 

(H09S119 ) M ~II adjustiTig ca.me ra , with CRT Bh9 

(H10S119) MEH adjusting ca.me r a. BhlO 

) (11115119) MEH adjusting camera 8hll 

(H125119) M1:H adjusting camera. ( gOOd shot ) 8h12 

(H1J5119) MEII aajusting camer a Bh13 

( HlIlS119 ) MEII adjusting came r a. , smiling 

) 

18 
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110051191 

110151191 blur 

110251191 JDH on floor in office ,.1kin ~ with J MY 

11 0351191 JDH on floor in off,c. ~alk'ng with J HY 

110451191 JDH on floor in office talking with JMY 

11 0551191 JDH on floor in office talking with J MY 

110651191 DGC in office, view of Janis J. and other 

8h14 

~i 

8il 

8i5 

posters 816 

110751191 DGC in office, view of pos~ers 

110851191 DOC in office, view of posters 

(1 095119) unknown technician in Shop 50d~er1n~ 

(1105119) unknown technician in shop soadering 

8i7 

8i8 

8i9 

~i10 

(111 5119) En~1neering lab: Ve rn~ Jakej MEH adjustin~ TTY 8111 

111251191 MEH aujus~ing TTY, Ve rn in back 8i12 

(113511 9) Vern with hand 1n tUbe; parts, tube! 1n 
b,ck ~rouno 8i13 

111 451191 Ed push ing Eidophor 

111551191 Ed pulling Eidopho r 8i15 

(1165119) Machine roo~ : long shot of cameras on tUbes; 
Jake in baCkground • 

, 
8i16 

(1175119) Machine room, lon~ shot of ca~eras on tUbes, 
Jake in back~rounQ 8117 

(1185119) Machine room: long shot of c ameras on tubes; 
Jake in back~round 8118 

(11 95119) Jake ana teat monitor; adjusting equipment 6i19 

19 
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(12 05119) Jake and test monito r; (7) checkin~ VOltage 
levels 

(1 215119) Jake and test moni tor; Camer&8~ etc . in 
backfround. 

20 
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B121 

IJOOS1l 91 8J 

IJ01S1191 none Bj1 

IJ02S 1191 WSD at TTY; 5i e view; 'l'edas '? 8j2 

IJ03S1191 WSD at ~n; siele view; in com'Outer room 8j3 

IJ04S1191 WSD at TTY ; side view with t.a pe drives 1n 
back ~round 8j4 

IJ OSS1l91 WSD u TTY; tape d.rives in bac.kground 8jS 

IJ06S 1191 MEH in dark, oscilloscopes, etc . 8j6 

IJ 07S1191 MEH 1n dark, oscilloscopes, etc. 8j7 

IJ 08S1191 HEH i n d.a.rk, oscilloscopes, etc. 8j8 

IJ09S1191 MEH in dark, oscilloscopes, etc. 8j9 

) IJlOS1l9i MEH in da rk, oscilloscopes, etc . 8j10 

IJllS1l91 MEH in dark, oscilloscopes, etc. Bjll 

IJl2S1191 Dean lOOking at IMP board with wires 8j12 

IJ13S11 91 Dean testlno; IMP board with wires I? I 8j1J 

IJlUS1l 91 Dean testing IMP board. w1th wires I? I 8 jli! 

I JlSS1l91 GHB on console using mouse (shot from benindl 8j15 

IJ1 6S119 1 GHB on console using mo use Ishot from behind I 8j16 

IJ1 7S1191 DAE wi th hand on keyset 8j17 

I J18S1191 DAE wit.h hand on key-set 8j18 

IJ1 9S1191 DAB •• console with mouse, Bc reen, key set 
showin~ Bj19 

IJ 20S1191 RAe at console with ARG leaning over ~o help 

21 
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8j20 

(KOOSl1 91 8< 

(K01Sl19) JCN at He rman Miller console; shows shelves, 
mouse, keyse~ 

(K02S119) JON at Her man Miller Console , Side view shows 

8<1 

chair 8<2 

(KO)Sl19) JCN at Herman Miller console; view from above 
shows key set, mouse, keyboard 

( KO~Sl 1 9) Je N at He r man Miller console, view from above 
ShoWS keyse t, mouse , keyboa rd 

(105511 9 1 Bruce and CHI a~ console 

(K06S119) Bruce and CH I at cons ole 

(K07S1191 Bruce and CHI at console 

(K08S 119) Lon~ shot (faci ng south towards cave ) of ~a1n 
wor k are a with clusters of peop le 

(K 09S1191 Long oe sk top shot of main works pace; clusters 

8kJ 

8k4 

8<S 

8k6 

8<7 

of people 8<9 

(K10S l1 9) Long shot of main workspace; clusters of 
peo ple 

(Kl lSl19) Long shot of main workspace; clusters of 
people 

(K12Sll9) lon~ 5ho~ of main workspa c e; clus~ers of 
peOPle 

(K1 3Sl1 9 1 Lo ng shot of ma in workspace; clusters of 
people 

(Kl 1LSl19l Lon~ snot of main wo r kspace; clusters of 
people 

(K1591l 9 ) Bruce and CH I l ook in g at papers; c onso le i n 

8k l 0 

8kll 

8<12 

8kl) 

8k14 

bac k~ r ound 6klS 

22 
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(K16S119) Sruce and CHI look ing at papers; shot from 
behind, console in back~round 

( K17S119) Bruce and ChuCk from side; shows console, 
mouse, keyset 

(K16S119) Bruce and Chuck from side; shows console, 
mouse, keyset 

(K19S11 9) Bruce and Chu ck from Bide; shows console , 
mouse, keyset 

(K2 0S119) Bruce and CHI from Bide~ shows console, mouse, 

8'16 

8,10 

,eyset 8K20 

(las t six slides show pencilsl) 

2) 



• 12NOV70 MOC 5224 

ARC Slide Catalo~, June 1970 

) 

(L005119) miscellaneoUB by came raman 

IL01S1191 hand. on keyboar<3 

IL0551191 mouse 

1 L06S1191 han6 on mouse 

IL0751191 hand on mOUl5e 

1 L0981191 MGC closeup 

IL1231191 CHI closeup 

IL1J81191 I MP panel wi t. h l'Interface Message processor " 
showing 

IL1581191 TTY prin1.out 

IL1981191 TTY printout 

) 

) 

24 

6k21 

61 

811 

812 

8lJ 

8111 

815 

816 

817 

818 
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IMOOSl19 1 WHP Ml - Ml l and M5C M1 2- "21 

IM01Sll91 blur 

(M0 2S119J 5 : TREE - ME TA to create and transfo rm parse 
t ree: fr ame 1 

(M03S119) 5 : TREE - META t o create and transfor m parse 
tree : frame 2, 

IM04Sll9) 5 : input feedb ack 3FL 

()105Sll91 5 : Con t.ent Analys is a no string cons tuction : 
SPL 

IM06Sll9 1 5 : example of MO L 

IM075ll91 5 : OVe rla y ma p 

(MOBS1191 5 : sequence showing keyword s earc h using 
SYSGD: frame 1 

IM09S119 1 5: sequence showing keywon1 sea.,rch usin g 
SYSOD: frame 2 

IM10S119 ) 5 : sequence shOwing keyword sea.rch using 
SYS GD : fraJ'lle 3 

IM11S1191 5 : seq uence showing keyword search us i ng 
SYS OD : .f r ame 4 

IM12S11 9 ) 5 : kinds of items we' d like to c oordinate in 
NrC 

(M13S11 9 ) S : interconnections of kin~ s of items we ' d 
l i ke to c oord~nate in NIC 

(Ml uSl19) S: first level of a NI C citation list Showing 
na. mes of dO CUmen ts and titles 

1 M15S119 1 5 : 
ti t.l e and. link 

first. citation item expan~ed t o all 
to abstract , author, da t e , so urce 

IM165119) S : abst r act jumpea to {rom M15 

25 

showing 

819 

Bm 

Bml 

8m2 

Bm3 

Bm4 

Bm5 

Bm6 

Bm? 

Bm8 

Bm9 

Bm l O 

Bm11 

Bm12 

Bm13 

8mU 

BmU 

Bm16 
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(M17S119) 5: resul~ of keyword 5elec~ shows re~orderin g 
of basic ci~a~ion list: keywords used are SRI ~nd UTAH 

(M16S119l S: same list. wit.h smorgaBboard stat.ement. 
frozen at t.op 

(M19S119) 5 : same thing but. bett.er ( I' ?tl under feeOback 

8m17 

8m18 

line) 8m19 

(M2 0S1191 s: execute Content Analyzer patt.e rn "compl ler" 
from smor~asboard stat.ement 

(M21S119) s: result of CONAN pattern applieO to keyword 
selected listj t.his fra.me 1s cut. otf and Nl is a better 
copy 

26 
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8m21 

INOOSl191 MSG Nl-N6 an1 DAE N7 - N20 8n 

(N 01S119) 5: result of CONAN pattern apPlied to keyword 
selected l~st 8nl 

(N02S119) s: Illustrates how you can take clues from 
retrieved list to help you ~earch again: copied word 
"lan guage l! from list in NI into p~ttern frozen at top 

INOJS1191 S: Execu <_ CONAN on 
[ " comp11er"J OR( "langua~e "); in frozen statement 

IN 04S1191 S : result of new CONAN patteern on keyword 
selected. list 

1 NO.SS1l91 5 : a~stract of first citation retrieved in 

11106S1191 S: result of jump return 

IN07S1191 5 : sequence Showing HJ.erarchal inter-file 
structure: frame 1 

IN 08S1191 5 : sequence sho""ing HierarChal inter - file 
struct.ure: frame 2 

(N09S1191 S: sequence showing hierarchal inter-file 
structure: frame .3 

IN10S11 91 5 : Sequence Showing hierarchal inter - file 
structure: frame " 

(N11S1l91 S: Sequence Showing hierarchal in~er-!ile 
s~ructure: frame 5 

IN12S11 91 S : Sequence showing hierarchal inter~£1le 
structure: fra.me 6 

IN1JS1191 S: Sequence showing hierarchal ~nter - file 
structure: frame ? 

INHS1191 S : Sequence Showing hierarchal inter - file 
structure: fra.me 8 

(N1SS119 ) S : Sequence showing hierarchal inter-file 
structure: frame 9 

27 

NI1 

8n2 

8nJ 

8nli 

8n5 

8n6 

8n7 

6n6 

8n9 

8n10 

8n11 

8n12 

8n1,3 

8n14 

8nl5 
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) 

1 N165119 1 S : £xamole o£ link sequence 
(£ee(lbac k is on l Y variation) : .!fa l'l'le 1 8nlo 

1 N175119 1 5 : Example of l ink sequence : fra me 2 8n17 

1111851191 5 : TOp level outli ne tl Scene 1 • • .Scene 5" 6n16 

IN1Q51191 5 : Example of link Sequence : frame J 8n19 

IN2 0S 1191 5 : Example of link sequence : fraMe 4 

) 

) 

28 
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8n20 

100051191 PAE 00 

10015 119) blur 801 

10025 1191 blur 802 

100)5119 1 blur 803 

10045119) 5 : ? 804 

10055119) 5 : ? 80;' 

10065119 ) 5 : ? 606 

10075119) 5 : ? 807 

10065119) 5 : Jump to Item ISelect : first COJ1'\m an <l 
Acce pt) 808 

10095119 1 5 : Jump to I tem (Select : second cOlTlmand 
acce pt) 809 

) 10105119 1 5 : Resul t of 09 with statemen t numbers on 801 0 

10115119) 5: Result. of 09 with st.a.tement numbers off 8011 

1012511 9 1 5 : down a level wi th statement numtl ers off 8012 

101351191 5 : clown another l evel with stateme nt numbe rs 
on 8013 

I Olh5119) ~ : tail Of same , up & level 80 11l 

10155119) 5 : Select, down a. level (viewspec s a.ll a.nd OJ 8015 

10165119 ) 5 : Res ult of 01 .5 selection 8016 

101751191 5: Delete wor d sequence: fra.me 1 8017 

101851191 5 : Dele te won'! s equ ence: f r a.me 2 8016 

10195 11 9 1 5 : Delete wor d. sequence: fr ame 3 8019 

102051191 5 : tree structure of file 8020 

) 

29 
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(0215119 ) 5; move branch sequence : frame 1 

(0225119 ) 5 : move oranch sequence: fr~me 2 

30 
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('0051191 DAE Pl- '5 and W5D '6-'20 

(P0151191 5 : 

('0251191 5: 

(.03511 91 5: 

(,0 ),5119 1 5: 

('0551191 s : 

- 12NOV70 MGC 52a 

Description of WSD sequence: application of DDT as an 
on - line debugging tool. 

Note : Some ot the pictures i n this sequence are cut 
of! at the bottom , which is whe re what was happenn1ng 
was happenning. 

conseouently , many of the pictures show the same 
thing, and so~e steps are not shown . 

A version of NLS is loaded with DDT, and a flag 
deSignating it ~s experimental is set. 

(P06S1191 5 : NLS and DDT being 10.ded for 
debu gging . 

(PQ751191 5: NLS and DDT being 10.ded for 
debuggin~ . 

(POBSl19) S: Examining t he value of the variable 
eXPI which is ~ if the ,ystem is experimental 

(P09S1191 s : Setting the contents of the Variable 
exp to 1 

NLS is started under the control of DDT , and an attempt 
is made to use the keywo rd facilitYJ which causes NLS to 

8022 

8p 

Bpl 

Bp2 

8p3 

8pl 

8p5 

8p6 

806. 

8p6al 

8p6b 

Bo6b1 

Bp6b2 

Bp6b3 

Bp6bl~ 

crash. 8p6c 

( '10Sl191 S : Starting up NLS in DDT at loc ation 
HOOO 

(P1151191 5: Typing in initials .n~ name to NLS 
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IP12S1191 
file which 

101)51191 

s : In flLS, about to load the cheCkpoint 
is a test file for keyword 

5: NLS with the test tile loaded 

IP14S1191 S: Back in DDT after crash with attempt 
to use keywor~ \notice that k has been typea and 1s 
in the echo register). NLS is left on screen after 
crash 

After the crash, we a re back 1n DDT, and some 
exploration is made to see what went wrong 

IP15S1191 S : Back in DDT after crash with at tempt 
to use keyword (notice that k has been typed and is 
in the echo register). ~LS is left on screen after 
cr&sh 

IP16S1191 S : Back in DDT after crash with attempt 
to use Keyword (notice that k has been t yped and is 
in the echo register). NLS is left on screen after 
crash 

(P17S119) S : 8iCk in DDT after crash with &ttempt 
to use keyword (notice that k has been typed and is 
in the ecno register ). N1S is left on screen after 
crasn. ThiS is tne best one because it shows the 
print - out inaicating the caUse of the crash (memory 
error on store at loaction mvbfbf + 14 

(P16S1l9) S : Back in DDT after crash wi t h attempt 
to use keywora (notice that k has been typed and is 
in the echo register) . NLS is left on screen after 

8p6cJ 

8p6c5 

Bp6~ 

8p6dl 

8p6d2 

8p6d3 

crash. 6p6dh 

(P19Sll9) 5 : Back in DDT after crash with attempt 
to use keyword (notice that k has been typed and is 
in the echo register) . NLS is left on screen after 
craBh. 8p6d5 

IP20S1191 s: 
final location , 
should be 

Following the indirect store to the 
which is in the page ~here keywo rd 
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(QOOSl19) ~SD Ql - Q16 and CHI Q17 - Q21 

Description of ~SD sequence: application of DDT as an 
on-line aebugging tool (continued) 

After the crash, we are back in DDT, an~ 50me 
eXPloration 1s made to see what went wron g 

(Q01Sll91 
loca.tion of 

(Q02S119) 
loca't.ion of 

(~03 S 11 9) 
crach 

S ; Looking at contents 
illegal store , and cell 

S : Looking a.'t. contents 
illegal store , .nd cell 

of result a.nt 
following . 

of resultant 
follOWing . 

S , Looking .~ NL$ relabelling at time o£ 

(Q04S119i S , Looking at NLS re laoelling at time of 
crach 

(Q05S119i S ' LOOking at NLS relabelling at time ot 
crach 

we examine the crash, and find that the keywor d overlay 
is marked as non - present. 

(Q06S119) S: LOaKin( at ove rlay table entry for 
keyword overlay, and finding it ma r ked non ~ present 

8p6d6 

8q 

8Ql 

8qlal 

8qla2 

8qla3 

8qlah 

8Qla5 

8Qlb 

(65,b is non - present, 65 would be present) 8qlbl 

We find that there is another ove r l~y with the same 
number in its place, which means that there was an error 
in initialization . dQ1C 

(Q07S119) S : The execution of the search produces 
two entries with 65 , the one other than keyword 
(vector edit 2) is present . This indicates an error 
in ~ nitialisation. 8qlcl 

( Qtj~S l19) 5: The execution of the search produces 
two entries with 65. the one other than keyword 
(vector edit 2) i8 present . This indicates an error 
in initiali.a~ion. 8qlc2 

~e reset, and reload DDT and NLS , searching t he 
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in1~ialization overlay for all references to the keyword 
overlay . 

(0095119) S: Leave DDT ano reset. 

(0105119) S ; He-entering DDT/NLS and searching for 
references to keyword overlay table entrY I finding 
two. 

(Ql1Sl19i 5 : Re - en.ering DDT / NLS and searching fo r 
references to keyword overlay table entry , fi nding 

8qla 

8qldl 

8qld2 

two. 8qld3 

We find that it has been released at initialization to 
make room in the PMT for other over lays . 

(Q12S119) S: Finding that t he second reference 
releases the overlay (bra 171). 

This is fine for debugg1nF. 1 bUt not for a 
non~experimental system , so we put in a patch WhiCh 
CaUses it to not be releaed if the system is not 
experimental . 

(Q13S119i 
t.he ors 171 

5: Us in g patch comman d in DDT to skip 
f the system 15 not experimental . 

FinallY, we test the experll~entil version, and find 

80le 

8qlel 

80.1£ 

8qlfl 

.h •• i. is ok . 8alr, 

(Q14Sll9) 5 : Re -enterlng NLS after inse rt ig pa tch 
to try it 

(Ql,S1191 5 : NLS wi.h test file loaded 

(Q16S1l9) S: successful ly using keyworQ command. 

(Q17S119i 
Compilers: 

(Q18S119) 
Compilers: 

(Q1 9S119i 
Compilers: 

S: SChema.tic : 
fra. me 2 

5: Schema.tic: 
f rlune 3 

5: Schematic : 
frame 4 

(Q20iSl19 5: no gOOd 

34 
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( Q21S1191 S: s c hematic: Compila<ion of NLS System and 
Compilers: frame 1 
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( ROOS1191 JON 

(R01Sl191 S: AS IS presentation outline, level 1 

(R02S119 1 S : ASIS presentation out-line, financial da.ta 
branch 

(R03S1191 S : Jump to calculator (picture e:! lit.t.le ma.n 
r unnin g ) 

(ROhS 1l91 S : us ing calculator (feeabac)( cut Offl 

(R05S1191 5 : Using ca.lcula.tor to aed 

(R06S1191 s: Uaing calCulator , shows insertion of da.ta 

(R07S1191 s: using calculator: selecting function 

(R0 8S1191 s: Using calculator : selecting function 
(fee dba. c k cut O££) 

) (R09S1191 S: Using calcula.tor: US ing function 

(R1OS 1191 s : Using calculator: Using function (feedback 
cut offl 

(RllS11 91 S: USing ca.lculator: Insert. function result. 

(R12S1191 S: Outline: fina.ncial data (link to FUNDS 
filel 

(R1 3S 1191 S : FUNDS file (top level I gOOd 

(RHS1l 91 s: Personnel sequence : frame 1 (JON says this 
sequ~nce is par ticularlY good): ASIS outline, 'Oersonnel 
bra.nch 

(R15S1191 s : Pereonnel sequence: frame 2; Funds 
(personnel summary) 

(R16S11 91 s : Personnel sequence: fra.me 3; Personnel 
Pa.tterns 

(R17S1191 s : Personnel sequence: frame h; Personnel 
list that me.tchea patte rn ("programming ll lJ 

) 
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6r 

6r1 

8r2 

8r3 

8r4 

8r5 

8r6 

8r7 

8rb 

8r9 

8rlO 

8r11 

8r12 

8r13 

8rB 

8r1 5 

8r16 

8r17 
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IR1 6S1l9) S: ASIS outline ISHtua: othe r activities) 8r18 

IR19S119) S : Suppor t System St a tus Report 

IR20S1l9) S : Sta tus: other activities IliKe R18) 

(R20S1 191 S : Time Sold Chart (related mo s~ closely to 
R13 ~na should follow it i n sequence) 
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people 

General Ambience 

Inf or mal 

Whole Group 

Personali~ieB in Group 

Compute r Augmentation 

working Environmen t (workspace ) 

Console Use 

Tools 

Display 1/0 (hardware) 

Informati on Display 

Inf or mation about u! 

Goals 

Mana(emel1t J Flow Di agram 

OrgRniz3 tion of Sys te ms 

5ub Rystema available 

stSGD organization 

Languages 

Other facilities 

eg . Todas 

Godas 

Other Augmentation 

WetworK/ NIC 

Journal/DSS 

1 

. l2NOV70 MGe 522h 

1 

10 

101 

la2 

laJ 

Ib 

Ibl 

l b2 

IbJ 

2 

J 

Ja 

Jal 

J.2 

JaJ 

JaJ' 

JaJb 

JaJc 

JaJd 

JaJdl 

JaJd2 

Jah 

Jah. 

Jahb 

I 
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MSR 

calculator and charts 

USR 

Wor kin~ display (with feedback , etc . ) 

SLI OES . DSN =l; . DPR =O; 

• 12NOV70 MGC 5224 

3 •• e 

3al1el 

3.l1d 
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) 

.CE N =1;5LI D~ CATALOGUE . CEN =Oj " 
1000S018) 5 

IA005018) Sa 

IA02501&) 5:)100 5al 

IAO)S0181 5:)100 5.2 
, 

IAOS5018 1 5: 3100 5a, 

IA065018) 5 : 3100 Sa" 

IA0 8S0181 5 : 3100 5aS 

1 A09S0181 5 :)100 5ao 

1 All501o) 5 : 3100 5a7 

IA1 2S018) 5:3100 5a8 

) 1 A14S018 I 5: 3100 5.9 

IA15 50181 5:3100 d iU. 5.10 

IA175018) 5:3100 5all 

IA1 8S01B) 5:3100 5a12 

IA2 0S018) 5:3100 5a13 

IA21 501B) 5 :)l00 5014 

IA2J S018) 5:)100 5a15 

IA2 "S018) 5:3100 5016 

IA 26S018) 5 : 3100 5017 

IA2 750101 5 : 3100 5016 

IA2950lbi 5:)100 5019 

1 00501B) 5 : )l00 5020 

) 

1 
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(A3 2501o ) 8 : 3100 

(A3 3501o ) 5:310U 

(A355018 ) 5 : 3100 

• 

2 

- 12 NOV70 MGC 5224 
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) 
5.23 

(8005018) 50 

(8095018) 5 : 3100 5bl 

(81 45018 ) 5:3100 502 

(8155018) 5 : 3100 5b3 

(81 6501 8 ) 5 :3100 5b4 

(8185016 ) 5 : 3100 5b5 

(BH5018 ) 5 : 3100 5b6 

( B215016 ) 5: 3100 5b7 

( 8225018) 5:3100 5b8 

(82"5018) 5 : 3100 5b9 

1825501ij) 5:3100 5bl0 

) 18275018) 5 : 3100 5b11 

1828501 8) 5 : J100 5b12 

1 ~30501d) 5 : 3100 5b1 3 

18325018 ) 5 : J100 5b14 

( IlJJ5018 ) 5 :]100 5b1 5 

18J,5018) 5 : Jl00 5b16 

(C005018) 5 c 

IC295018) 5 : 3100 5c l 

103050181 5: ]100 5c 2 

(C31501B1 5 : 3100 5c J 

IC32501BI 5 : J100 

) 
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(000503BI 

(A005 03BI 

(A01SO)Sl DIA , JFR On line ARPA Conf . console . 

(A02S03BI JF R 1 console 

(A03S03BI JFR, CIA On line AHPA Oon£. console . 

(A OkS03B ) JF R 1 console keYbo.rQ 

(A0 5S03BI JFR,CIA 

(A 06S0381 JFR,DIA 

(A07S03B 1 JFR , IJIA 

(A0 8S0381 JFR, CIA 

(A09S03~) JFR 1 console, keyooard 

(A10SOJ8 ) Roger in computer room 

(AllS 0381 hardwa re in shop (Ro ge r ' s chingl 

(A12 S030 1 hardware in shop 

(A13 S03d) h.rdware in shop 

(A16S 0)8 ) JFR + DIA a t consoles; Steve Levine 

(A17S 03dl t •• ker for On-line 

IA1 8S0)B) DIA , JFR, Steve Levine TTY + conale 

(A1 950301 cape drives 

(A2 0S038) camp room printer , du ra, TTYs 

(A21 S0381 Camp room equipment 

4 

5e. 

6 

6. 

601 

602 

6.3 

6 .. 

6.5 

686 

6a7 

6.8 

6.9 

6810 

6011 

6.12 

6.13 

6.14 

6015 

6&16 

6017 

6&10 
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) 

6.19 

18005038) 6b 

18025038) Steve Levine at Wor k Sta.tion 6b1 

18035038) Steve Levine at Wo rk St.ation 602 

180"5038) Ste ve Levine at Wor k S tation 6b3 

18055038) St eve Levine at Work Sti.t.ion 6b4 

I B06S03ti) Steve Levine at Work Station 6 b5 

1807803ti) Steve Levine at Wo r k Sta1.ion 6b6 

18085038) Steve Levine at Wo rk Sta. tion 6b7 

1809503d) Steve Levine at Work St a. tion 6bd 

181 05038) Steve Levine a t work Stat-ion 6b9 

18115038) Steve Levine at Wor K Station 6b10 

) 18125038) Steve Levine at Work Station 6b11 

IB13503b) Steve Levine at Wor k Stat-ion 6b12 

18H503 8) S'teve l.evine at Work Sta.t1on han <1 a.nd. screen 6b13 

18155038 ) St eve Levine at Wo rk Sta.tion 6b14 

18165030) Steve Levine a t Wo r k 5 1" a. 1,, 1 0n 6b15 

18175036) Steve Levine a t Work Station 6b16 

18185038) Steve Levine at Work Sta.t1on 6b17 

18198038) face side St.eve Levine 6bH 

18205030 ) JF R, DIA cemp room 6b19 

18215038) JFR , DIA camp room 

) 

5 
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) 

6b20 

1 000503~) 6c 

10015038) 5 :)100 6c1 

1004503. ) 5 : 3100 6c2 

100650Jb) 5:3100 6c3 

10085038 ) 5: 3100 6c 4 

10105038) 5 : 3100 6cS 

1012503 8 ) 5:)100 6c6 

I OlS50)8) 3:3100 6c'7 

101750)8) 5:3100 6c8 

101950)8) 5:3100 6c9 

10205038) 5 : 3100 

) 

) 

6 
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(DOOSOJ6) Dia~ rams 

(D04S0381 Basic organization of NLS , showin g use of 
compilers and compiler -c ompiler for 1mple ~entat1on . 

(D05S036) A State chart portrayal of our Ve rt 
manipUlation Control language . 

(D08S0J8) Organization of our 940 on line system. 

(D12S0361 How the Meta II Translator serves to compile a 

6clO 

6~2 

6dJ 

new version of itself . 6d4 

(DlhS038) NLS 940 as on information processing system . 

(D17S 0J6) Overlay structure of NLS 940 . 

(D21S 0J6 ) (in color) Meta Mol flow chart 

7 

6dS 

6d6 
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) 

6~7 

(000S048) 7 

( AOOSOh8) 7a 

(A 01S0h8) ARPA on - line meeting , JFR .. De an Brown , Steve 
Levine 7a1 

(A02S 0 h8 ) EGS, K1pers'1 .. someone else. 7a2 

(A 03S0h8) Dea.n Bergstrom anO '1 7a3 

IAOkS048) ? 7a4 
\ 

(A05S048) group shot. 7.5 

(A06S 048 ) group shot 706 

IA07S048) group shot witn Doug 7.7 

(A08S048) Doug - at blackboard 7a8 

) (A09S048) group snot 709 

(A10S048) Dave Hopper? , El ton Hag and Doug 7a10 

(AllS 048) same 8.S 1 0 7a11 

IA1 2S048) WKE 7a12 

(Al 3S04b) small group shot 7'.13 

(A BS048) Bob Taylor 7014 

(Al5 S048 ) room shot 7all> 

(A1 6S048 ) ~roup shot. 7016 

(A17 S048) group shot 7017 

IA1 8S048) Doug , etc. 7al8 

(A1 9S048) Doug, et.c . 7019 

( A20S048) Tercen an<l 7 

) 

8 
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) 

7a20 

(00051191 8 

(AOOS1l91 8. 

( Al 9S1191 Display Equipmen t EVR , MEH 8al 

(A 20S1191 Execu~1ve Ha r Oware 882 

(A21 S1191 IMP/NET Te r ni na1 883 

(80051191 8b 

180151191 Blu r 8b1 

18025119 1 Workspace with people millin g 8b2 

16035 1191 'Works pa.ce with people ~lll1ng 8b3 

180h51l91 Workspace with peoPle ~llling 8b4 

(80551191 wo r kspace with people milling 8b5 
) (8 0251191 wo r ks pac e with peop le milling 8b6 

180751191 Wo r kspace with peopl e ~ lll1ng 8b7 

(80851191 Works pac e with smal ler grou p 808 

(80951191 Workspa.ce with s mp.l 1er group 809 

(81051191 3 consoles , WHP , JO N, WKE , GH8 8b l O 

(B1l51191 3 consoles , WAP , JON , WKt , GHa Sbll 

(51251191 2 consoles, HKE , JO lt , GHB Sb12 

1 B1351191 2 consoles , WKE , JON , GHB 8b13 

(Blh51191 2 consoles, WOKE , JON , GHB SbU 

(B1 551191 2 c onsoles .. WKE , JCN , GH8 Sb15 

(81651191 2 consoles, WKE , JON , GHB , WHP Sb16 

(8175119 1 2 consoles, WKE , JON , OHB , ,HP Sb1? 

) 

9 
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) 

(B1 85119) 

(B195119) 

(B 205 119 ) 

(B21S11 9 ) 

) 

) 

June 1970 

Yoga console, WSD , 

Yoga console, WSD , 

YOl1;a consOle, MSC, 

Console use JON 

10 

MSC , DeE 

MSC , DeE 
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8b21 

(00051191 8e 

(00151191 blur 8el 

IC02S1191 Yoga. consOle , WSD 8e2 

100)51191 Yoga console, WSD 8e3 

(0 04S1191 3 consoles, WHP , JCl'l, WSD 8e4 

1005S1191 1 console, JON , WKE 8e5 

(006S1191 1 console, JON, ',KE 8e6 

100751191 1 console, gHB 8e7 

(00 8S 1191 1 console , OH8 8e8 

(009511 9 1 1 console , OHB 8e9 

(01051191 5 : Net-work Map 8el0 

) (01151191 S : Ne t-work tlbla.ck box, " Unkod HOST5 8eU 

(01251191 s: Ne t.wor\< rel'lote user throu~h ~o Nro 8e12 

(01)51191 5 : Partia.l NrO: No Goaas 8e13 

(OH51191 5 : NIC chart (£ull1 8eH 

( 01551191 5 : Ne tworK Map 8elS 

(01 651191 5 : Ne twork IIbla.ck box ," linked host.s 8e16 

(01751191 5: Dia. logue: ono entry 8e17 

(01851191 5: DJ,alogue: '(.'1'10 ent.ries 8e18 

(01951191 5 : Dia logu e: six entries 8e19 

10 2051191 5 : ( m iss1n~ from st.a.ck, check later) 8e20 

(0215119 1 5: CML procedure, BU015 P.O 

) 
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I DOOS119) 

IDOlSll9) Blur 

ID02S119) dlur 

IDO,Sl19) Black 

(DOkSl19) 5: Incomplete Boo~strap Chart 

(DOSSl19) S : Incomplete Boo tstrap Chart 

ID061119) 5 : Complete Bootstrap Chart 

ID07Sll9 ) 5: AH I RC aM Bootstrapping 

(DO BSl19) 5 : L~st of AugMentation System Components 

(D0 95 119) S: List. of Majo r Service Systerrl Hardware 

(D105119) S : List of Syate~ -Programmer Tools 

IDllSl19) 5: Lis t of Special Compilers 

ID12S11 9) 5: List of User SUbsystems 

ID1,S11 9 ) 5: NLS -vehiCle chart 

ID14S119) 5: INFO SYS : INFO Management component. 

8cn 

8~ 

861 

862 

8~J 

864 

6d5 

8d6 

867 

666 

869 

8610 

86ll 

8612 

861 

8614 

(D155119) s: system, + System Development, SYS - DEV AIDS 8615 

(D16S119) 5: SYS + SYS De velopme nt, with Manag ement AidS 8~ 16 

ID17S119) 5 : DJ.agram: ReMte User through NE T to NIC 8~17 

ID1 8S119) 5: SChema tic of Multi-term1nal lab 8d16 

ID1 95119) 5: First Step Boo tstra pp in g Sequence II NFO 
SY5) 8619 

I D20S 119 ) S : 5econ6 Step Bootst rap sequence IAU G. SYS) 8620 

ID21 S11 9 ) S : Incomplete Boo tstra p 

12 
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) 

8d21 

IEOOS1l91 8e 

IE01S1191 DAE, MET , MSC informal in hall 8el 

1 E0251191 DAE , MET , MSC informal. in hall 8e2 

1 E0351191 WSD , rise, MGC , MET pre - rneetinJ!; informa.l 8e) 

1 E0 4S119 1 WSD , MSC , MGC , MET pre - meetin", informal 8e4 

1 E05S1191 8 peoPle pre-meeting informa.l 8e5 

IE06S1191 8 oeople pre - meeting informa.l 8e6 

IE07S1191 8 people pre - meetlong informal 8e7 
• 

IE08S1191 i'lSD, MSC, MOC, MET pre-rneetinil: informal. 8e8 

IE09S1191 WSD , fiSC , MGC , MET pre-meetin. informal 8e9 

IE10S1191 WSD, MSC, MG C, 11ET pre - meeting informal 8el0 
) 1 EllS1l91 1:00 full group 112 people) coffee break 8ell 

1 E12S1191 1:00 full gro up 112 people 1 coffee brea.k 8e12 

101351191 1:00 full group 112 people 1 coffee br eal< 8e13 

IEHSl1 9 i 1:00 full group 112 peop le 1 coffee break 8e14 

IE1 5S119 1 1:00 full grou p 112 peoplel coffee break 8e15 

IEl6S1191 1:00 sub - gr oup coffee break 8e16 

IE1 75119) 1:00 sub"g,roup coffee break 8e17 

IE18S1191 1:00 Bub-group coffee oreak 8.18 

IE19s1191 5 : 00 full group coffee creak (different from 
Ell-E151 8e19 

1 E20S1191 5:00 full group coffee break 

) 

13 
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) 

8e20 

( FOOS1191 8t 

(F01 S1191 7:00 a.lmost whole group meeting 8tl 

(F02S1191 7:00 anot.her goroup almost whole group meeting 8£2 

(FOJS1191 7:00 almost whole group meet.ing ( s ute a. F21 8£3 

(F0451191 7 : 00 a.lmost whole group meeting (same a. F2 1 8£4 

(F05S1191 6 : 00 half grou p meeting 8£5 

(F06S1191 6:00 half grou p meeting 8£6 

(F07S1191 3:00 1i SC and DC~ 8f'? 

(,0851191 3 : 00 MSC anc1 DOEi MSC /smiling, ARG peeking 8 !Ii 

(F09S1191 3:00 MSC and DOE ; MSC only grinning , handwork 
from DCE 8£9 

) (FlOS119) 2 : 00 towards 11:00 7 people 8flO 
• 

( "ll.S1l91 2:00 towardS 9:00 severa.l peoPle 8£11 

(Fl2S1191 2:00 tOHarda 9:00 severa.l people 8fl2 

(Fl3S1191 2:00 towa.rds 11:00 8fl3 

(Fl4S11 91 5 : 00 't.owards 8 : 00 eight people 8£14 

(Fl5S1191 5:00 t.owarde 8 : 00 eignt people 8£15 

(fl6 S1191 5 : 00 towards 8 : 00 eight people 8tH 

(Fl 7S1191 5:00 towardS 8:00 WSD, DAE " wKE center of six 
people 8Il? 

(fl aS1l91 5 : 00 towards 8:00 WSD , DAE , WKE center of six 
peOPle i 

this is best of the three 8tH 

(Fl9S1191 5;00 towards 8 : 00 WSD, PAL , WXE center of six 
people aIl9 

) 
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) 

(F2 0S 119) 5 : 00 ~owards 8 : 00 WSD , DAF, WKE center Of six 
people, 

including JAY 

) 

) 

15 
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) 

8!20 

(G0051191 8g 

(G 0151191 DOE pointing finger 8gl 

(0 0251191 DOE laugning 8g2 

(0 0351191 WKE, WSD , JAF 8g3 

(0 0451191 WKE, WSD , JAY Bg4 

(0 0551191 7:00 8gS 

(00651191 7 : 00 8g6 

(G0751191 7 : 00 8g'/ 

(G0851191 3:00 to 9 : 00 8g8 

(G0951191 3:00 to 9:00 8g9 

(G1051191 3 : 00 to 9:00 8010 

) (G115ll91 Group around console WKE, WSD, WHP talking 8g11 

(Gl151191 WKE, w'SD, WHP around console talking 8U2 

(G1 251191 WKE, 'W SD , WHP around console talking 8g 1) 

(G135ll91 MSO Yoga console side vie'fl shows mouse 8gl4 

(G1 45ll91 M50 Yoga. console s10e view shows mouse 8g1S 

(G1 551191 M50 Yoga console from oacK shows keyse t 8g16 

(0165ll91 AHG demonstrating to 3 friendS, gesticulating 8gl? 

(G175ll91 AHG clemonstrating to ;3 friendS, good. gestures 8g1S 

(G185ll91 AHG oemonstrat.ing to 3 friendS, shows rnouse 8gl9 

(G195ll91 AHO demonstrating to £r1en<1s, from back, view 
of screen 8g20 

(G 205ll91 AHG demonstra.ting to friencla , f r om back, view 

) 

16 
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) 

of screen 

) 

) 

17 
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) 

ag21 

(HOOSll9 1 an 

(H01Sll91 fIlissing 8111 

(H02S1191 Benford £r oJ!! back , at TTY wit.h I MP with Boar d 8h2 

( H03S1191 Benford f r om ba.ck , at TTY with I MP wi t h Boar d 8h3 

IH 04S119 1 MEA leaning over Ben f or d ' s shoulde r 8h4 

(H05S1191 MEH lea.ning over Benfo rd 's shou l der 8h5 

(H06S1191 Benford at IMP tele t ype 8h6 

(H07S1191 MEH aojustlng camera. , with CRT 8n7 

(H08S1191 MEH aCijuating carne r . , with CRT 8nd 

(H09S119) MEH aajust.ing came ra , wit h CRT 6h9 

(H10S1l9 ) MEH aOJusting caflle r a 6blO 
) (HllS1l9) MEH adjusting came r a 6hll 

( H12S119 1 MEH aajusting camera (good .ho t ) 6h12 

(H13S119 ) MEH adjusting camera 6h13 

(H14Sll9 1 MEH adj us ti ng c a.mera , smi ling 

) 

18 
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) 

8hH 

110051191 8i 

110151191 blur 811 

110251191 JDH on floor in off'ice talking with JMY 8i2 

110351191 JDH on floor in office talking with JMY 8i3 

1101,5 1191 J DH on floor i n office talkin g wit.h J MY 614 

11 0551191 JDH on floor in off ice talkiM with J MY 8iS 

110651191 DGC ,n Office , view of Janis J . .nd ot.her 
post.ers 6i6 

110751191 DGC in Office , view of post.ers 6i7 

110851191 DGC in Office , view of post.e r s 8i6 

(I 09S1191 unknown technic loan in shop sot1dering 6i9 

) ( IlO51191 unkno,,",n technician in shop sOdder i ng 6110 

( 11151191 Engineerin~ l.b~ Vern , Jake ; MEH adjusti ng TTY 6i11 

(Il25119 ) MEH adJust.ing TTY , Vern i n baCK 6112 

( Il3S119) Vern With hand 1." tUbej pa.rts, tu bes in 
ba.ckgrouncl 6113 

I1 U5119) Ed push in g Eidophor 6i14 

( IlSS119 1 Ed pulling Eidophor 611S 

( Il65119 1 Ma.ch i ne room : long shot of c&meras on 'tubes; 
Jake in background 6116 

( Il75119 1 Machine room, long shot of cameras on t.ubes, 
Jake in baCkground 6117 

( Il65119 1 Machine room: long shot. of cameras on t.ubes ; 
Jake in baCkground 6118 

(Il9S 119 ) Jake a.nd t.est monit-or ; a.djusting equipment 6119 

) 

19 
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(I 20S119) Jake ana 'test. fIIcnit-or; (1) checkini; voltai.e 
levels 

(1 215119J JaKe and test monitor; ca~eras, etc . in 
ba.cl<ltround 

20 

8120 
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) 

8121 

IJOOS1l9) 8j 

IJ01S119) none 8j1 

IJ02S119) WSD " TTYj side view; 'rOdas? 8j2 

IJ03S119) WSD at T'l'Y; side view; 1n computer room ~j3 

IJ OkS1l9) WSD at TTY; side view wit.h tape drives in 
bac}(f~ rouncl 8j4 

I J05S119) WSD at TTY; tape drives 1n baCkground 8j5 

IJ 06S119) MEH in dark, OSCilloscopes , etc. 8j6 

IJ 07S11 9 ) MbH in da.rk , oscilloscopes, etc. 8j? 

I J08S119) MEH in dark~ oscilloscopes, etc. 8j8 

IJ 09S119) MEH in dark, oscilloscopes, etc. 8j9 

) IJ10S11 9) NEH i n da rk, oscilloscopes, etc. 8j10 

IJllS1l9 ) MEH in dark, OSCilloscopes, etc. 8,jll 

IJl2S119) Dean 100k1n ~ at I MP board with wires 8j12 

I J13S11 9 ) Dea.n testlng IMP board with wires I? ) 8j13 

IJ HS1l9) Dea.n test.ing IMP board with wi res I? ) ~jH 

IJ15S119) GH8 on console using mouse (s hot from behind) 8j 15 

IJ16S119) GHB on console using mouse (shot from behind) 8j16 

IJJ.7S11 9 ) DAE with hand on key set 6j17 

I J18S119) DAE with hand on key set 8j1b 

I J19S11 9 ) DAE at console with mouse , screen, key set 
showing 8j19 

IJ2 0S11 9 ) RAe at console with ARG leaning ov~ r ~o help 

) 
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I KOOS1l91 

lK01Sl19) JeN at Herman Miller console; shows shelves , 
mouse, key set 

(K 02Sl19l JC N at Herman Hi ller Console , side view shows 

8j20 

8k 

8kl 

chair Bk2 

(KOJSl19) JC N at Herman Miller console; view from above 
ShOW S key set, mouse , keyboard 81<3 

l KObSl19) JC N at Herman Mi ller console, view from above 
sho ws key set, mo use, keyboard Sku 

I K05S1191 Bruce ana CHI at console 

(K06S119) Bruce and CHI a t console 

( K07 S11 9 ) Bruce ana CHI at console 

(K08S ll9) Long shot (facing sou~h towards c ave) of main 
work area ~i~h clusters of peoPle 

(K09S 119) Long de sk top shot of ma in workspace ; clusters 

8k5 

8k6 

8k7 

8k8 

of peo ple Bk9 

IK1 0S1l9 1 
people 

I KllS1l91 
people 

IKl2S11 9 1 
people 

I K13 S119 1 
people 

IK1 4S 1191 
people 

lon g 

Long 

Lon g 

Long 

Long 

shot. of 

sho t of 

sho t of 

shot of 

sho t of 

main workspace; clusters of 

ma.in workspace; clusters of 

main workspace; clusters of 

ma.in ' .. orkspacej clusters of 

main works pace; clUBters of 

(Kl 5S119) Bruce and CH I lOOking at papers; console in 
ba.ck~roun ci 

22 

8klO 

Bkll 

8k12 

BkU 

Bk15 
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(K16S119) Bruce and CHI looking at papers; shot from 
behind, console in baCkground 

(K17Sl19) Bruce ana Ohuck from side; shows console, 
mouse, key set 

IK18S119) Bruce and Chuck from side; shows console, 
mouse, key set 

(K1 9S119) Bruce and Chuck from side; shows console, 
mouse, key set 

(K20S119) Bruce and CHI from side; shows console, mouse , 
key-set 

(last six slides show pencilsl) 

23 

Bk16 

Bk17 

Bk18 

BU9 

Bk20 
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(LOOSl19l miscellaneous by camera~an 

IL01Sll9) hand en keyboar d 

1 L05Sll9) mou se 

1 L06Sll9) han d on mouse 

IL075 ll9) hand on mouse 

1 L095ll9) MGC closeup 

1 1125ll9) CHI Closeup 

1 L135ll9 ) IMP pa.nel wit.h "Interface Message Processo r I! 

showin g 

IL155ll9) TTY print.ou't, 

IL1 95ll9) TTY printout 

8k2l 

81 

8ll 

812 

813 

814 

815 

816 

817 
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IMOOS119) WHP 1'11- 1'111 anO MSC "12 - M21 

11'1015119) blur 

(M02S119J 5: TREE-META to create and transform parse 
t.ree: iralne 1 

(MO)Sl19) 5: TREE-META to create and transform parse 
tree: frame 2 

1>1045119) 5 : input. feedback SPL 

11'1055119 ) 5 : Content Analysi.! .nO str~ng constuction: 
SPL 

11'1065119) 5 : example of HO L 

11'1075119) 5: overlay map 

11'1085119) 5 : sequence s howing Keyworc3. aearch using 
5YSOD: frame 1 

11'1095119) 5 : sequence Showing keywo r d search using 
SYSOD: fraJlle 2 

11'1105119) 5 : sequence Showing keywor d search using 
SYSOD: frame 3 

11'1115119) S : sequence showing keyword search using 
SYS OP : fra.me 4 

IM125 119) 5 : kinds of i terns we t do liKe to coordinate 
NrC 

(Ml)Sl19) 5: interconnections Of kinds of items we ld 
like to coordinate in NIC 

in 

(M14S1191 S: first level of a NIC citation list ehowlng 
names of QOCUMents and titles 

111155119) 5: 
tit.le ana link 

f~rst citation item expanded to all 
to abstract , author, date , source 

(1'1165119) s: abstract jumpe~ to trom H15 

25 

showing 

819 

8m 

8ml 

8m2 

8m3 

8m6 

8m? 

8m8 

8m9 

amID 

8mll 

8m12 

8mU 

8n16 
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(M175119) 5: result of keyword 5elec~ show! re - ordering 
of casle citation list: keywords used are SRI ind UTAH 8Ml? 

(M18S119) 5 : same list with amorgasboard statement 
frozen at top 

(M19S119) 5 : same thing but cetter ("1" under feedback 

8m18 

line) 8m19 

(M2 0S119) S : execute Oontent Analyzer pattern "compiler" 
from smorgasooara statement 

111218119) s: 
selec ted list j 
copy 

r esult of CONAN pattern applied to keyword 
this frame is cut off and Nl is ~ better 

26 

8m20 
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INOUSl191 MSG N1-N6 and DAE N7 - N20 8n 

(N01Sl19l 5: result of CONAN p&ttern apPlied to Keyword 
selected list 8n1 

(N02S119) s : Illus~rateB how you c an take clue! from 
re trieved list to help you search again : copied word 
" lan~ua~elt from list in Nl into patter n frozen at top 

IN0351191 S : Execute CO NAN on 
[ "compl1er "}OR["language 'I); 1n f r ozen statement 

1 ~04S1191 S: result of new CONAN pa t.teern on )(eyworC1 
selecte d. list 

IN0551191 S: abstract of first citation retrieved in 

1 N0651191 5 : result of jump return 

IN0751191 5: sequence sheHing Hie r a.rchal inter-file 
structure: fra.me 1 

IN08511 91 5: sequence Showing Hierarchal inter - fi l e 
str ucture; frame 2 

1 N095119) 5: Sequence showing hierarChal inter - fi l e 
structure: frame .3 

INl05 119) S : sequence showing hierarch~l inter- fi l e 
str ucture: fra me 4 

IN1l5119) 5: Sequence Showing hie r a.rch~l inter - file 
structure: fraroe ,!) 

IN12511 ~1 5 : sequence Showing hierarchal inter- file 
structure: frame 6 

1 N1351191 S : sequence Showing hiera.rchal inter - file 
structure: frame 7 

INh51191 s: Sequence showin g hierarChal inter - file 
structure: frallle 8 

IN1551191 S: sequence showing hierarchal inter - file 
structure: frame 9 

27 

N4 

8n2 

8n3 

8n4 

8n> 

8n6 

8n7 

8n8 

8n9 

8n10 

6n11 

8n12 

8n13 

anH 

8n1S 
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) 

(N1651191 5 : Example of link sequence 
(feedbacK is on l y varia~ion): frame 1 6n16 

(h17S1191 s : Example of linK sequence : frame 2 6n17 

( N16S119 1 S : TOp level ou~line I1S c e ne 1 • • . Scene 5" 6nld 

(N195119 1 5 : Example of 11n< sequence : frame 3 6n1 9 

(N20S11 9 i 5 : Example of linK Sequence : fra me 4 

) 

) 

26 



) 

) 

) 

ARC Slide Ca~al~g, June 1970 

(00051191 nAB 

(00151191 blur 

(00251191 blUr 

(00351191 blur 

(00451191 5: ? 

(00551191 5: ? 

(00651191 5: ? 

(00751191 5 : ? 

• 12NOV70 MGC 5224 

(00 85 119 1 s: Jump 00 Item (Select: first Comm.nQ 
Accept.) 

(0095119) S: Jump to Item (Select: second command 
a.ccept) 

(0105119) S: Result Of 09 with statement numbers on 

8n20 

60 

801 

8 02 

803 

604 

605 

806 

807 

800 

809 

8010 

(01151 19) S: Res ult of 09 with statement numbers off 8011 

(0125119) s: down a level with statement numbers off 8012 

(0135119) S: down another level with statement numbers 
on 8013 

(01451191 5: Uil of same, up • level 6014 

(OlI:i511 9 ) 5 : select , down a level (v iewspecs a.ll a.nd G) 8015 

(01651191 S: Res ul. of 015 selection 6016 

(0175119) s: Delete word sequence: fra.me 1 601'1 

(0185119) 5: De lete word sequence: fra.me 2 6016 

t 019S119) S : lJe lete \fIo rd sequence: fra.me;3 8019 

(02 05 11 9 ) S: tree structure of fJ.le 6020 

29 
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(0215119) 5 : nove branch sequence; f r ame 1 

(0225119) 5: move br~nc h sequen ce : f rame 2 

30 

8021 
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IPOOSl19) UAE Pl-P, and WSD P6 - P20 

I P01S1l9) S : 

IP02S11 9 ) S : 

IP03S119J S : 

IP 0i1S119) s: 

I P05S119) S : 

• 12NOV70 <4GO 5224 

De8cript~on of WSD sequence : application of DD T as an 
on~line debugging tool . 

No te: Some of the pictures in t hi s sequence are cut 
off at the bottom , which is where what was happenn i ng 
wa.s happenning . 

consequentlY , many of the pictures Show the same 
thing, ana ~ome steps are nOt shown . 

A Version of NLS 18 loa~ed with DDT , and a fla g 
designat~ng it as experimental is set. 

IP06S119) 5 : NLS and DDT being loaded for 
debugJ!ing . 

IP07S 119) 5 : NLS and DDT Deing loade~ for 
OebU ge; in g . 

(PO&Sl1 9 ) s : gxaminin g the value of t he variable 
exp, which is 1 if the system is experimental 

lP 09S119) S : Setting the contents of the Variable 
exp to 1 

NLS is star tea under the control of DDT , ana an attempt 
is made to use the keyword facility, which c~uses NLS to 

8022 

8p 

8pl 

8p2 

803 

80il 

8p5 

806 

8p6al 

8p6b 

806bl 

8p6b 2 

8p6b3 

8p6b4 

crash . 8p6c 

IP10Sl19) S : sta r ting up NLS in DDT at location 
14000 

IPllSl19 ) S: Typing in initial . and name to NLS 

8p6cl 

8p6c2 
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IP1251191 5: 
file Which is a 

- 12NOV70 MOC 5224 

In NL5 , about to lOid the cheCKPoint 
test f i le for keyword 

(OlJS l1 9 ) S: Nts with the test file loaded 

1.1451191 5 : 8.c. in DDT atter crash with attempt 
to use keywor d (notice that k has been typed an~ i s 
in t he e c ho regiaterl. NLS is left on screen after 

8p6cJ 

8p6c4 

crash 8p6cS ' 

Afte r the craSh , we are ba c k in DDT, and some 
eXP loration is made to see what went wrong 

1.1581191 5 : Ba ck in DDT after crash with .ttem pt 
to use keyword (notice that k has been typed and is 
in the echo register). NLS is left on screen after 

8p6a 

crash 8p6dl 

(P16S119) S : Ba ck in DDT after crash with attempt 
to use keyword (notice that k has been typed Rnd is 
in the echo register). NLS is left on screen after 
crash 8p6d2 

IP1751191 5 : B.ck in DDT after crash with . ttempt 
to USe keyword (notice that K has been typed and 1s 
in the echo register). NLS i9 left on screen after 
crash. Th ~ 6 is the be s t one because it shows the 
print ~ out indicating t he cause of the crash {memory 
er r or on stare at loaction mvbfb£ + 14 

IP1851191 S : Back in DDT afte r crash with a ttemp t 
to use Keyword (notice that k has been typed and is 
in the echo re gister). NLS is left on sc reen after 

8p6dJ 

cr •• h . 8p6d4 

IP19S1191 S : 8ack in DDT after crash with attempt 
to use keyword (notice that k has been typed and is 
in the echo register ) . NLS is left on screen after 
crash . 8p60$ 

IP2 0511 9 1 5: 
final location, 
should oe 

FOllowing the in~~rect store t o the 
which is ~n the page where keywor~ 

32 
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IQOOSl191 ~S D QI - Q16 and CHI Q17 - Q21 

Deacript10n of ~SD sequence : application of DD T as ~n 
on~line debugging tool (c on~ i nu e ~ ) 

Afte r the crash, We are back in DDT , and some 
eXPloration is made to see what went wrong 

IQ01S1l91 
locat.1on of 

I Q02Sll9 1 
loea tj on Of 

I QUJSll.91 
crl:t.ch 

S : Looking at 
illegal st.o re, 

s : tooking at 
illegal store , 

S : Looking at 

contents 
and cell 

con tents 
and. cell 

of r e sultant 
following . 

of r esultant 
fOllowing . 

NLS relabelling at time of 

IQ0 4Sll91 S : Lookin~ at NLS r elabelling at time of' 
c r ach 

IQOSS1l 9 1 S : Lookin~ at NL. r elabelling a t t ime o.f 
crach 

We examine t he cra.sh , and fin d t hat the keywo r d overl ay 
is markec3 as non"presen t. 

(Q06S11 9 ) S: Looking at overlay table en try fo r 
keyworo overlay , and fi nding it marked non - present 

8p6d6 

8Q 

8Ql 

8qli 

8qlal 

8qla2 

8qlaJ 

8qlail 

8qla5 

8qlb 

(6S , 4 is non - pr esent, 65 woU l d be present) 8qlbl 

We find that there is another overlay with the same 
nu mber i n ita place, whic h means that there wa s an error 
in ini tializa tion . 8qlc 

(Q0 7S1l9 ) S : The executi on of the searc h pro duces 
two entries with 65 . the one other than keywo r d 
(vector edit 2 ) is present . Th is i ndicates an error 
in initialisation. Bqlcl 

(QOB Sll9) 5 : The execution of the searc h pro duc es 
two entries w~th 65, the one other than keywor d 
(vecto r e d~t 2) is present ~ This indicates an error 
in ~nitiali5ation. 

We reset, and reload DDT ana NLS, searchin g t he 

JJ 

8qlc2 
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initialization overlay for all references to the keyword 
overlay. 

(Q09S1191 s: Leave DDT and re.et . 

IQ1OSl19 1 S : Re -enter1ng DDT/NLS anO searching for 
refere nces to keyword overlay table entry I fiMing 
t wo. 

IQllS1l91 S : He -entering DDT/NLS and searching f'or 
references '0 keywor d o ve rlay table entry , finding 
two. 

We fin d that it has been released at initialization to 
make room in the PMT for other overlays . 

(Q12S119) 5 : Finding that the second reference 
releases the overlay (brs 171) . 

This is fine for aebugging , bu t not for a 
non - experimental system , s o we put i n a pa tch Which 
CaUses ~t to nu t be releaed if the syste m is not 
experimental. 

(Q13S119 I 
'the brs 171 

s : U8in~ pa tCh command in DDT to skip 
f the system is not experi mental. 

FinallY, we test the experimental version, an~ find 

Bqld 

Bqldl 

Bqld 2 

BqldJ 

Bq l e 

Bqlel 

Bql£ 

Bql£l 

'ha' it i. oK . Bqlg 

(QlhSl19) 5 : Re ~ entering NLS af t e r lnserti g patc h 
to tor:v it 

IQ15S11 91 S : NLS with teat file loaded 

( ~16S 11 9 ) s : SucceSsfullY using keyword c ommand . 

(Q17S 1191 
Compiler s: 

IQ1BS1l91 
Compilers: 

IQ1 9S1191 
Compilers; 

5 : SChemati c; 
fra me 2 

s: Schematic : 
frame .3 

S: Schema.tic : 
frame 4 

(Q201S119 S: no good 

34 

Compilation of NLS Sy s tem and 

Compilation of NLS System and 

Compilation of NLS System and 

Bqlgl 

Bqlg2 

BqlgJ 

Bq2 

Bq3 

8q5 
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(Q21S1191 5: SChema.ic: Compilation of NLS Sys.em and 
Compilers: frame 1 

J5 
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8q6 

(ROOS1l9) JCN 8r 

(R01Sl19) 5: ASIS presen~ation outline, level 1 Brl 

(R02S119) S : AbIS presentation outline, financial data 
branch 8r2 

(R03S119) s: Jump to calculator (picture of little man 
running) 8rJ 

(R04S119 ) 5 : Usi ng calculator (feedback cut off) 8r4 

(R05S119 ) 5 : Using calculator to add 8r 5 

lR06S119) S: Using calculator, shows insertion of data Br6 

(R07S119) S : using calculator: selecting function 

( R08S1191 5 : Using calculator: selecting function 
(feedback cut off) 

(R09Sl191 

(R1OS119) 
cut. Off) 

(R11S119) 

(R12S119) 
file) 

( R13S119) 

{R14S1191 
sequence is 
branch 

(R15S119) 
(personnel 

5 : Using calculator : Using function 

s : using ca.lculator : Using function t!eeOback 

5 : Using calculator: Insert function result. 

S : Outline : financial data (linK to FUNDS 

S : FUNDS file {top level I gOOd 

5 : personnel sequence ; fra.me 1 (JCN says this 
particularly good): ASIS outline, pe rsonnel 

5: Personnel 
sumMary) 

sequence : frame 2; Fund.s 

(R16Sll9l S ; Personnel sequence : frame 3; Personne l 
Pat-terns 

(R17Sll9l S: Personnel sequence: frame 4; Personnel 

8<7 

8r8 

8r9 

8rlO 

8r11 

8r12 

8r13 

8rH 

8rl!> 

arlo 

list that matches patt.ern ["programmin~IIJ; 8r17 

36 
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ARC Slide Catalog, June 19 '(0 

(R18S1191 S: ASIS outline (Status: othe r activities) 8r1 8 

(R19S1191 S: Support sys t em Status Repor t 

(R20S1191 S : Sta tus: other activities (liKe R1 8 1 

(R20S119) s: Time So l d Chart (relatea most closely to 
R1J and should follow it in sequence) 

37 

8r 19 

8r 20 
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ARC Sliae Catalog, June 1970 

15005119) Sliaes from JCN party 11/7/69 
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8 r 21 
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Letter, DOL ~ o Prof . ~~ll~am s . Ellio~t J Imperial Col lege 

Professor William S . ~lliott 
Professor of computing 
Centre for Computing and Automation 
Imperial College of science and Tec hnology 
School of Mines bu il~ing 
Prince Consort Road 
London sw 7 
Eng land 

Dear Bill: 

I have sent off (by air) a copy of our film and I am enclosing 
he r e a fe w alides that I th~nk mi gh t add a bit to the material 
contained in the movie ~~ although the movie cove r s so man~ 
facets of our activity t ha t ther~ reall y aren ' t very many things 
that a slide can add without requ~rin g a. good bit of descriptive 
material witn it . For the latter purpose , I woul d like you to be 
specific about requests for pho t og r aphs or slides witn respect to 
the sub ject you would like to nave por trayed (a f ter you nave seen 
the movie). You can refer to items as "seen 1n the movie t' # or a s 
ijre ferencin~ one of our re ports I' to designa te the topic of some 
sllde-Photo~rah, and we will Bee 1£ we have some t hing of the s ort 
in stoc k . 

With r espec t to the enclosea slides ~- if you wou l d like to have 
pe r manent copies, would you olease have t hem ma6e from these a nd 
return to us t he ori ginals? (I don 't put a pa rticula rlY n i ~h 
prooa bility on t hese slloes ha vin g ve r y much value to yo u. ) 

Rega r ding the movie - - if you want t o keep it for more th.n a 
month, please let us know . Also , we have had a bit of trouble 1n 
the past with t~e manner in Which the films were returned to us, 
so I woul d appreciate it very much 1£ you would observe the 

1 

3 

comments and su~gestion5 on the enc losed memo (by Mi l Jerni~an l. 5 

Let me know if I c an help you obtain any publi c a tions (see 
enclosed list) that you don ' t ha ve. We a re tr ying (in amongst 
ou r PDP - 10 imple Aen t a tion struggles) to pprodu c e a technical 
report dealing with our Bpecial ~ pu r pose compilers and languages. 
1£ we are succeSSfUl, we will be su re t o send you a cop y . 
Otherwise, i~ will probably be next A r il before our next re~ular 
pro gress re port is ava1lable . 6 

1 
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t e tter, DeE to Prof. william S . Elliott, Imperial Col lege 

Reg&rding the general topic of transferring some of our compilers 
and processors into your comouter system -- I would recommend 
that if we 00 proceed w1th such activity, you c onside r s ome t h i n~ 
like the £ollow~n~ seouence: 7 

1 ) Implement our TH1E MbTA compiler - compiler. We can gi ve 
you listings and help 1n imPlementing its subroutine library , 
e t c., in one of your compute r s . 7& 

I f you implement T~E~ META and aec i ae t o pro gr e ss no 
furt her i n t r ansfe rring pr og ra ms and tec hn iques fro m ou r 
l ao , I would guess t hat you wo uld ~et very valuable r e turn 
on t he relatively ~Odest manpowe r ~nvestment (e.g . , 3 man 
months): ~t will not onlY be a tOol very useful for 
compu~er - sclence ins ~ruction ana experimen~ation, out it 
coul ~ provide you wi t h a very powerfUl means for developing 
utility langua~eB for your own research wo rk. Fur~her , you 
wi l l have thus mad e a r a ther large step towar ds 
transferring much of our work . 7&1 

2) Bootstra~ our " system - programming language " into you r 
machine. ~e nave up - graded the language f rom MO L (ment i oned 
in the reports you have ) t o wh~t we are now calling LIO, into 
WhiCh we a r e now converting our sys t em for t he PDP - I O. 

LI0 is much less ma crt1ne dependent than MOL , and is slanted 
particUlarly towards supporting t he development of systems . 
For instance, it should be a pe rfectly adequate base for 
going into interact~ve gra phics operation a , hanalin~ the 
interac t~ on, tne aisplay construction, etc . I would assume 
that you would want to adapt it to link with (assumedly 
FORTRAN) the programs you are uei ng f or the I! heavy - weigh t " 
computat i ons associated with your researc h . 7bl 

(NOTE : The L10 compi ler is described in t he TREE ME TA 
language , and compiles by the TREE META -c ompiler, so its 
implemen tation should be quite easy . ) 

We are building into LIO useful "inte r ac t ive-c alcula t or" 
feat ures (such as JOSS and BASIC) , out 1 imagine th&t if 
you ~et into three - dilijensional -surf&c e pr ocesses you will 
want to stick with the computa t~onal languages that you 

7bla 

hav e been using . 7 b2 

We plan for a continu1ng evolution o£ L10 -- a yea r from 
now pe rha ps we ' ll have a practical .nd powe rfUl incremental 
compilation mone (to support i nter active c heck-out and 

2 
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Le~t er, DOh to Pro! . w111~am s . El l io t t , I mperial Col lege 

~ebu~gin gI J plus ~ number of o t her useful and powerful 
feat ures . This evolution shoulct oe such that once you have 
one of our working versions (plus TREE META , of course), 
you woula find it quite easy to track witn us . The r e maY 
be slight syntact~c changes , for a given upwa r d step , 
reqUiring some modif~cation of exist i ng - program source 
code, but we woula of course try to minimize su c h . 70) 

I WOUld assume that, during stage 1 above, you wou l d ha ve 
a mple opportunjty to exam i ne the implemntation cost, the 
potential value for your UBe~ J etc ., ana by the end of 
stage 1 be able to decide whe t ner or not to implement Stage 
2 . A~ain , your having s ta~e 2 woul d pr ovide a gOOd aeal of 
po~en~ial value ~n your eXDerimen~al env~ronment ~ whether 
or not you procee~ with the later stages . 7b~ 

3) The next step would oe to imPlemeent ou r SPL ' s (Special 
Pu r pose Langua~es) . Each of ~hese is specificallY designed 
for p r o~ramm1n~ a pa rticular level or modu le of ou r system . 7C 

For instance , what we call ~he CML (control META Language ) 
was designed to wr~~e the interaction- dialo~ue parts Of ~he 
on - line system -- ~he inter active in~erchanges oetween user 
and SYs~eM lead~ng up to the final "call fo r execu~1on 'l for 
some data - Changing and lor v~ew-modification . Ano t ne r SPL 
was eBpec~allY written for ~he strinR-manipulation 
pr oceSses associated with some of t hese data operations . 
Another supported the file-st r Uctur e manipula t ons , e t c. 

In t he paB~, tnese SPLs have been syntactically 
indeoendent, and were treated as ~ialects ot one "5PL 
c ompi l er ," which had a syntactic con ve n~ i on for switcning 
fro~ ~ialec t to d~alec t (r ight wi tnin one statemen~ , tor 
ins tance). We are imp r ov~ng things 1n our next step , 
inte~ra~~ng all of thes~ s pecial SPL ' s unde r the one 
"continuous H LI0 langua~e . The 5Pt ' s wlll be syntactically 
consistent extensions of L10 ~- no more dialect-swi tch in g 
required. I this case, your acquir ing our SPL fea~ures 

7c1 

will really mean extending LIO ~n these di r ections . 7c2 

Again, you would not have ~o pr oceed beyond thi~ step, wi t h 
i mplementinF, our specific on-line systems , in orde r to 
der ive value from ~his stage of implementati on . The SPt ' s 
c ould be very useful to you in aeveloplng your own 
interactivve CRT sys~ems -- by this time you would find it 
easy to extend or modifY these languages to suit pa rtiCUlar 
sYBtem~bul1ding apol~cation5 . 7c) 
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Letter, DC~ to Proi . ~illi&m s . ~.llio~t , Imperial col le ge 

4) As a £1na1, optional stage, we talk about tak1rl~ acr oss 
our whole interactive system (~LS/TODAS) ~~ or, 60 it i n 
upward- compatible pi eces , or moaily to your taste lYou could 
cto s pecial t hings wi t h relative ease, because the 
organiza tion , structure, and pr ocesses will al l be pro gramme d 
in extended LID) , 7Q 

I n tras ferrin g NLS , there will be machine-system thin gs to 
worry about , having to do with you r file - ~ana~ement and 
opera ting systems. ThiS wi ll be prObablY the main source 
of transfer labor . The interfaces to you r pa r ticula r 
terminal hardwa re wi ll require s pecia l ~ ttenti on , of 
cour se , but we will plan by that time to have a s pecially 
oart i tioned terminal-interface (SOftware) modUle , Which 
Should make this inte r £~ cine Quite straightforward . ?dl 

As for prior s~a~es, there coul d be c onside ra ble advan tage 
Obtained by in ple~en tin g to ~ h i5 p01nt, even if you don ' t 
intend to maKe NLS/TOUAS generallY avai lable , outside of a 
small group , for experimentat ion and utilization . Wha t I 
am ~ett ing at here is that the value , f or you r own 
system - prog r amminK and sys t em - developmeent actiVities , 
woul d be very high . ?d2 

The operations that our on-line systems pr ov ide -- for 
c ompos i n~, MOd ifYing , stUdying , and de bugging 
s ource-code files (for either tlO pr ograms , or prog rams 
written in the TREE - META compile r-wr1tln~ l an~ ua ge ) - . 
provide a significant gain in pr ogrammer effectiveness; 

Furt hermo r e , the ability to link documen tation , 
specifications, etc ., into source - c ode files i s 
ext r emely helpful; 

The application of other fea tu res in ou r sys tem -­
scanning, cataloging, que r ying, proj ect-managemnt , 
print - out formatting , analysis , etc. -- ha ve a ver y 
conSiderable value in t hemse lves for the general wo r k of 
a system- developmen t ppoject. 

If you implemented as much of our "whole " sys te m as was 
useful to you r system de velopment work, I am sure that 
you would find the f r amework of languages and pro grams a 
very gOOd base f r om which to develop towards any soecial 
system you wished to explore . 

I will await your further requests , sugges tions , comme nts, etc. 

7d2. 

7d2b 

7d2C 

7 d2d 
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Letter , DC: to Prof. william S . ~lliott , Impe r ial Colle ge 

) 

Ag ain, I m1~ht aad that I would be Much pleased with any Bort of 
collabo r ation that woulo ensue Detween us . ~ 

My very best regards to yoU ! 

) 

) 

5 
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PROPOSED ~EW PR0Ct~U~~S FOR KOF DUMPS 

Until Gyberne x is finished ~ith our drum and oi~k ~ we will 
continue operat~ll~ as we have been fo r tne past week , i.e . , 
d umping t h~ XYI~~S each night. 

When CYbernex is done ~Jle tollow1n, alternative to the once a 

1 

week full ~Df dunp is proposed . I would appr eciate any comments. 2 

Each morning, fro~ ~ : 30 - 9:00, a dump of the XFILES will be 
made . 2a 

Every t wo weeks , a fUll ~Dr dump W~ll be made 2b 

After the full KDF ~ump , the K~F spaces for tne XFILES wil l be 
INITIAL IZ~D. 20 

Implicat~ons of this new prcedure are : 

There will oe a dai l Y tap~ of any neW wor k, and pe oDle should 
therefore never h~ve to back - Up mo re than one daY if anyth ing 

3 

dlasterous happens 3& 

Prior t o the full KDF dUI~P , people will have to copy their 
work fro m the XFIL~S to their own KDF area if t hey wish to De 
able t o contlnue worK on tneir files 3b 

1 
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ANALYSER- YOHHAT'np P'OuHI'S ;"0" INHIAL CONVLXS'ION 

OF CATALOG INThllS TO ~h' 10PMA! 

PROGRAM 

(W~ltl ) PHOC~~UR~; % Control proce~ure ~ : 0 ) tPl 

+(fi xbla.nkS) 

% Replace t~bs ana cr ~s with blanKs % 

+(of f'bla.nka) 

% Delete excess blanks % 

:C SEIP1) < ( 'o j fP2 : IF NOT £la~ 

THbN 

RBTUHN 

ELSE 

: C It cao " 'tP9 > IF £lag 

: C ST Pl .. Sf (Pl) P9 I II Wal tol * II : 

11SE 

% Ta~ entry as havin~ been proc esse by 
IIwaltl" c;. 

: 0 > ; 

ST Pl .. SFIPl) SE(Pl) , " Waltl * FORMAT* *" 

RI;TURN ENDF ENDY 

+( gettitle) % Check general format , and fix title i IF NOT 

1 

1a1 

1a2 

12,2a. 

103 

1.3.1 

103b 

1a3b1 

1a3bla 

l'Jb1a1 

la3b1al& 

1a3b10 

1aJb1 b1 

laJb1b2 

1.Jb1b3 

£l.g 1.4 

la.lLa. 

:c .,T Pl ... &F(Pl) SE(Pl) J nTITLh* ." 10401 

flag .. 1; la4.2 

RETUKN ENOF 

1 
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ANALYSER-F ORi1ATTJ;O PHO""AMS FOR I NITiAL CONVERS"ION 

OF CATAL OG £Nt~ItS To ~EW fOHMAT 

+(geta. uthors) 

f Fix .uthor !~elas S 

fla g .. 1: 

RETURN "h~ . U 

2 

1.5 

laS. 

1.6 

1.7 
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ANALYSER-f ORrAT'rLR PROGH ... S fOR INITIAL CONVERS"'ION 

OF CITALOG ENTNIBS TO ~I~ PORMAT 

(fixblanks) PROCEnUki; % Replace ~ab5 and cr ~ s wi th blanks % lb 

: 0 SFIP1) ITIB/CR} fP.! fPl . Pl . Pl : IF £log lbl 

THlN lbl. 

:c ST Pl .. SF IP1) Pl .. 11 ", P2 SE{P2) l bl.l 

OOTO fixblanKs ENDF lbl.2 

RETUP)I 10110 . U l b2 
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ANALYSER-fOR~Al'r"R PROG~ANS FOH I NITIAL OONVERS10N 
0' OATALOG EN!.!.S TO ••• ,ORMAI 

(Of£bl anKs) ~~OCEDUR~ ; ~ Delete excess blanks ~ 

:0 SF I Pll (SP s» tPl -Pl -<-1 Hl : IF HOT fla~ 

THE N 

f'la. ~ .. 1 ; 

ELSb 

: 0 (PT) t P2 -P2 IF flag 

THEN 

: 0 ST Pl .. SF(Pl) P1 1 II " .. P2 SE(P2) 

GO'1"O oifblanK s 

HoE 

: 0 S. IPll < {PTI t P2 -P2 > : IF flag 

THIJ : 0 5T Pl - 5FI.11 P2: 

lc 

lcl 

lela 

lclal 

lcla;( 

lclc 

lclbl 

lclblO 

lclblal 

lclbla2 

lclhlb 

lclblbl 

lclblbl& 

ELSE :0 ST Pl .. 1111 : fla ~ .. 1 ENDF ENDY ENDF 

RETURN EN~ . %% 

I, 

lclblblb 
lclblc 

lc2 
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ANALYS ER-F ORMA'rTLp. PROGKAMS FOR n I TI AL CONVERS!ON 

OF CATALOG ~"TknS TO NEW FORMAT 

(<<et~i ~le) ~ROCEDURL; % Che c k gen eral form~ t, and delimit 
ti tle % 

:0 SFIP1) {' (] · .. D I) [I II) (PT) tP2 4- p2 ( ( 'JOt" I I"', I 
I , I ' II / '" ) / { ', } ) {PT} t p 4 .. P 4 < ( I II " / I,' 'I I '''' 
I, I I" I I ,) !PTJ TP3 " P,3 P2 (III] [PTJ tPl "P1 : 

I F NOT £la g 

THEN 

ELSE 

: C P1 ' 1 IPT] t Fl .Pl IF £lag 

Trlt:N 

:c P1 " t Pl 

: 0 SE(~l) I'I 3z* II) > (II *Z:; lI j 1' P9 : 

: 0 ST P1. .. SF IP1) Pl. , 11 *cl. ", P2 1=3 , II * @ " , 

l d 

ldl 

l d2 

ld2. 

l d2.1 

ld2b 

ld2blO 

ld2blal 

ld2bl.2 

PI P9, " ?TITL.1 " , P9 SE I P9 ) ld2bla! 

ld2blb 

: CP1 ',tPl ;): ld2blbl 

: 0 !:IT P1 to SF (Pl) P1. , " *cl. ", P2 P3 , 'I * flI II .. 

P4 s~IPil J : ENDF !NDF ld2bl o2 

fla. @: .. 1; l a! 

la4 
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ANALYSE R- FOkMATT~P PROGHAMS FOQ INITIAL CONV~~SI OH 

OF CATAL OG ENT.IFS TO ""w 10P"AT 

(getau thorsl ~ROCEDU~~ ; ~ Delimit autnor B in aut hor fi e l d % le 

+( c leana11st> lel 

: C SI' iPl1 I ' l) TPl ~Pl IPT} tp2 ~P2 : le2 

: 0 5T P1 " SF(Pl) ? l, " *a1 ", l-2 5.1:. (P2 ) leJ 

ELS1 : L 5T Pl • SF tPl) P1, II * ~2 ", P2 SE IP 2 ) 

+<delauthor> IF NOT !lag 

ThE~ RETUP,I 

ELSr.. : C ST PI " SF ( ~l ) P1 , II *a.J ", P2 SE (P2) 

+(delButhor ) Ii NOT llar 

LLSE : 0 :;T P1 .. S}o'IP1 ) P1 , II *i.4. ", P2 SE ( P2 J 

+ <~elautrto r > IF NOT flag 

THE~ PETUHII 

'l';LSE:O 5T P1 t- SF(Pl ) Pl, "*a,5 ", P2 SE (P2) 

ENur Ilur ENur ENDY 

RETURN FUD . %% 

6 

le ub 

le4cl 

104c2 

le uc) 

104c)& 

leuc3 b 

leuc)c 

le l~c3c:l 

le4c3c2 
104c3c2& 

leS 
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ANALYSE R- f OPMATl~~ PROukAMS FOR I~ITIAL CONhl<S"lON 

Of CATAL OG ENTkIfS TO NEo )"ORHAT 

(cleana11s~) ~ROCEDURi ; ~ Fix UP lis~ of au~hors , 

: C SF(P1J l I II 'P1 ["*cl "j tP2 ~P2 . P2 ~P2 ~ P2 

: c BET~EEh P1 P2 ( {", and "} ' Ph < [ ', ) tP3 > IF flag 

1£ 

1!l 

lf2 

NULL 1£2.1 

ELSE 1£2b 

: 0 B1TWEEN P1 P2 ( {" and II } TP4 ( ( " dna I' ) IP] > ) 
I F NOT flag 1£ 201 

THEN 1£201. 

fla~ • 1; RETURN ENOl E~OF lf2blal 

: C ST P1 ... Sl'(Pl) r-3 , " .. ", plJ. SE(P4) : lfJ 

+(cleanal l. st.) lH 

RETURN )'ND . U 1£5 

7 



) 

) 

) 

18 NOV70 WLB 5227 
ANALYSEk- fORMATr.R 'MOGkAMS FOR INITIAL OONVEH~ON 

OF CATALOG ~~TnlES TO ~L~ l ORMAT 

( delau~hor) rrtOC~DU~~; ~ Se t up poin~er8 to delimit one 
author % 

: 0 SFI'll { ',J {PTI ,;2 •• 2 < {',J {PTI , . 1 .P1 > {".cl "1 19l 

R.TURN eND. 192 

FIN I SH " 1n 

8 
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ANALYSER-F ORMA'rr." PROGHMS IUR Hi I TIAL CONV>.RSI ON 

OF CATALOG aNTR l lS TO ~.~ tORMAT 

PROGRAM 

(wal~ 2 l PROCtDUR~; j Con~r ol Proce~ure % : 0 > t Pl : 

% Ta( entry as hav in~ been proc esa~a by " Wal~2" ~ 

: C S.I~ll < ( ' *j 1P3 : IF NOT nag 

!l;.g .. 1; 

y>;TURN 

I v .. Itla.w " t P2 IF fl .g 

THo" 

: 0 ) ; 5T Pl .. Sl( Pll P2 " II Walt2 *11 

fla.g .. 1; 

i Delimi t date of publ i c a t i on % 

: 0 < St.(Pl ) ( "2z * IIJ t P8 (tI . ) ") TP6 tP 7 +-P7 "P? foP? 
{- , *} { ' II fPS . p~ > P5 {PT} TPil >a : IF NO T fl. g 

TH~N 

: 0 Sr.; ( PJ.l f'*} tP 3 > ; ,* ; 

z laf!; .. 1; 

R.TURN 

EL51 

;I.:' PIl " TPI+ 

9 

2 

201 

2&.1 & 

2a1a1 

2&1a1& 

2alalb 

2a1a2 

2& 1 &2' 

2a 1 &2a1 

2&1a,211.1& 

2&1a2&2 

2a1a2a2& 

2.2 

2&2& 

2.2.1 

2a2a.la 

202.1b 

2a.2alc 

2.2ald 

2&2a2 

2a2a2a 
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lNALYSER-F OHMATthR PRUGRAMS FOP r ~rTrAL CONVEa'rON 

OF CATALOG E~TRI~S T0 HEW FORMAT 

: C > aLTHEN P7 PB I (PTJ) If ilar, 

THEil 

2a2a2b 

2.2.201 

: C ST n • SF IP1) P" , " *dl " P;, P6 , " *7" I , 
P7 SE IPB I . 2a2a2bla . 

ELSE 2a2a.2b2 

: C ST P1 • Sf IPll n, " *d1 " P5 P6 , P7 , 
SEIP8) 2a2a2b2& 

flag • 1 ; ENDF END. 2.2.2020 

% De limi~ Journal name , VOlume , number , ana pa ~ esJ if any. 
If all are founa , add f1 and £2 fie ld s. % 2a3 

+(v> IF NOT flag 2a3. 

TH£~ 2'3'1 

+(t r y> 2a33l& 

ELSE 2.3.2 

+< n> 2a3a.2a. 

2.3.2b 

fla g to 1; 

RETUR N END . %% 2.5 
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ANALYSER- FORMATTE~ PRUGRAMS FOR INITIAL CONVERS10N 

OF CATA LOG ENThI.S 10 NEW FORMAT 

(v) PROC LDUkt; % De11mi~ journal na~e and volume . % 

+(dl) IF NOT flag TH~N RtTURN kNDf 

:C { !:IP ( I V / I V I "Iv" I II/V" ) to 
I ' 1 ) 

TH . pu I SP PT ) I D ) J TP5 . P5 +( 0 2) : 

IF NOT flag TH •• RITURN END' 

:C ( Ph [SP] TOh " TPh ; > : +(fix) 

: 0 ST Pl .. SF(Pl) Pl, l!*c2 II, P.3 P4 , " ;2 Vol. tI, P5 P6 , Pl 

2~ 

2bl 

202 

202. 

2020 

203 

P2, P7 SEIP?) 20. 

fl ag .. 1; 

RETU RN END . 

(n) PROCEDUR1; % Del1mit journal number . % 

+(dl) IF NOT flag THEN RETURN ENDF 

: c ( I N I 'n I Illn ll / II /N 'I ) ( "0 . 11 I "os ." / "os " I '0 ) ( 
I SP PT ) I D ) fP3 . P3 +(02) : 

2b5 

206 

2c 

2cl 

2c2 

IF NOT £1" THEN HETURN END' +(fix> 2c3 

: C ST Pl • SF(Pl) Pl, "#3 No . ", P3 P6 , Pl P2 , P7 SE IP7 ) 2c4 

RETURN END . 2c5 

(p ) PROCEDUR~; % Delim1~ journal pages . I 20 

+(01) IF NOT flag THEN RETURN ENDF 2dl 

+( dp) IF NUT fl •• THEN PETUHN ENDF 2d2 

+( d2) IF NOT flag THEN RETURN EUD' 2d3 

+(f'ix) : C ST Pl" SF(Pl) Pl, lI 'No ", P3 P6 , Pl P2, P? St: (P7 ) 

+(a C1('J) 

RET URN EIU. %% 

11 
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AN ALYSER- I OFMAThP rRO&RAMS FOR I KITI AL CONV~RS I ON 

OF CATALOG ~NTH I ~S TO oi" fORMAT 

(try ) PROC~DUkl j % Chec k fo r Jn ame in d ma ybe pa' ~B onlY. % 

+(01) IF oUT !lao TH~N RETUI<. ENDF 

+(d2> IF .vT !lag T'HL:~ RETURN E.DF 

: 0 P9 '. : I f flag 

TH.N 

: C 5T PI • H ( Pl) PI , "*c2 " P3 P6 , " " , , P9 SE(P9 1 

ELSE 

: 0 P7 +( dp> : I f NOT flag THEN R~TURN ENDF 

: 0 { ' *I ', J < Ch 1' P9 ' * ( PT ) f Pc .. pa > 

11 .OT lIaR THEN Y>TURN ENDP 

: 0 l:JT Pl .. SF( Pll Pl, u*c 2 !I , P.3 P6, II # 6 ", P7 pa , II 

2e 

201 

202 

203 

203& 

203.1 

203b 

2e3 bl 

2e302 

2e303 

", P9 SE (P9 1 : ~NDF 203b4 

+(a. ccD 204 

RETUFN .ND . %} 205 

12 
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ANALrSEH·FO~MATI'R PAOGMAN> FOW I NITIAL CONVEkSIO. 

OF CATAL OG <NTkIES TO NEW FOk~AT 

(61) P ROC~DUPh ; % Delim1t Bom~ stuff . % 

:0 S.IP11 [ " .~ "J 'P) 'P2 . P2 < [ " =0") IP1 > P3 

(62) PROO~DUhh ; i Del i m1t SOM~ stUff . ~ 

: e [',I'*j I P9 . P9 (PT) "7 · P7 < eM [',1'0) (PT) ' P6 . P6 > 

(add) PPOCb~GRF; % If al l f1el de converte~ . add £1, £2 
fields . % 

: 0 {"*dl~j f l *} TPl ~t l ~Pl tP2 : 

: 0 ST P1 • SF tPl) Pl , "*£1 i *£2 0 *~, P2 SE{P2) 

td p ) PROC~DUk~ ; ~ Delirn1t ~ome stUff . % 

: 0 ( Ip I I p I "/p" I "/ P" ) t "p o " I "p II I ". It I SP I 

RETU RN END. 

(fi x) PPOChDU~E; 'Select string" * @ " or II *". % 

: 0 P9 '* : IF fla~ THEN :c ~P 2 .P2 : ENDF 

RETU PN END . 

FI NISH • I 

13 

2£ 

2f1 

2£2 

2g 

2h 

2h1 

2h. 

2h3 
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212 
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ANALYSE l!- FORMATHN PROGNAM~ fOP I NIT IAL CONVERS'ION 

OF CATAL OG £NT~!FS TO NEw FORMAT 

PROGRAM ~l~ NOT COMPLET.D %.% 

(walt) Pk0C~DUK~ j ~ Cont r o l Proced ure % : C > f Pl : 

% Ta ~ en~ry as hav1ng been pr ocessed oy ~ ~ alt2H % 

: 0 S~(Pll < ('*1 T~3 II 2tlaW It TP2 : I F fla g 

THEN 

: 0 > , 51!' Pl '" SF (J?ll P2, I, W. lt2 *11 

; C ) ; ST Pl to SF(Pl ) P3 1 "Walt.2 *FORMAT* *" 
N.TUNN EI;DF 

% Break up ~~ £ield at each comAa . ~ 

+( breaIO 

fl&( .. 1i 

3 

,01 

,.la 

,alal 

,a1a1a 

,ala2 

,_lau 

,.la2b 

,a2 

,>2. 
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ANALYSER- FOHMATltR PHOGRAMS FOR nIT IAL COIiVEHS"lON 

OF CAToLOA aNT_liS TO NI. rORM.T 

( breaK) PKOC :UJUPl.; ~ bre .. k up *Ir field at ea.ch cOl'lma. . .. 

+(01 ) IF hOT flag TH~N RETIJkN E~DF 

+ (d2) 

RETUPN 1ND. 

(dl l P IOCEDU~ll I De11n1t some .tuff . % 

:c SF1Pl) [ " *@ II) 1P) TP2 .P2 < (I' ~*"J t Pl ) P] 

RETU~ N 1Nu. 

(d2 ) PRO CEuUHl; % ue lim~~ ao~e stuff . % 

: C { ', I " } tP9 ~P9 {PT] tP? ~P7 < CH { ', I ' o] {PT} t P6 ~P6 > 

RETUPli l:,~v . 

FINISH ~ Tnat ' s all there is. The re is no More . ~ 
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Answerin g Serv~ce for the NIC 

Palo Alto Answering service 
445 Shernan Avenu~ 
Palo Alt o , Cali!orn1a 

At~: Ruth 5~ewart 

20NOV70 J BN 5228 

November 20 , 1970 

Re: Answering 5ervice for tne ARPA Ne~work Information Cent e r (at 
Stanford esearcn Inst~tute) 

As aiSCU5 spn bY Vhone , we WQulQ like the f ol lowing procedu r es to 

1 

2 

be use~ f or our ~ervice, wnlch we unde r s t and 1s now a Vaila ble. 4 

Incoming calls to )?,Q - 07nO and 32~ - 0741 w~ll be answe re d by the 
P~lo Alto AnswerinK Serv~ce after 3 f lngs , on a 24 - hour oa s is . 
CallS t o these numoers Nill ~ome in from many diffe r ent poi n ts 1 n 
the c ount ry , .!requelitlY throur.h an En t erp r ise or Zenith number 
arran ge me nt . The first of these nu~bers automatica l lY hunts t o 
the secon ~ 1f bUSy . 5 

PAAS wil l pnswer as "Ne~wo r K Informit i on Oen~er Answe ring 
Service" 

Between 5 pm . ana b ~~. PAAS will alao say : "It i s XX ! XX o ' cloc k 
here. I s i ~ an ~MergencJ or nay I t~ke a nessage 1" 

If it is an e~er~encY J our k~Y nUMber s 1n or~e r of or e!erence 
are: 

For NeLwork lnfor~a~ ion Cent er Pr oolema : 

Jea nne North 
Wal 'tt'"l" Bass 
Jim Nor~on 
Doug Engelbart 

I no"" ) 326 - '1716 
I hame) 1~93 - 3177 
I hame) ~51 - 0589 
Ihom.) 322 - 9067 

For Network Tecnnical Proble~s : 

ARC GompULer ~OO~1 

ARC Console HOOM 
Jo nn MelvJ.n 
Bil l Enrzlish 

:J.t :;:RI 
at SRI 

Ihame) 
(nome) 

327- 11990 
327- 11562 
328 - 7745 
051 - 1732 

Please re lay after - hOUrs messa~es to Jeanne North at SRI a ~ 

329-07h 2 as soon after ~ ao . ~a possJ.ble ; and ass ume t ha t any 
taken d urin~ tne day will oe delive r ac l e in a few minutes . We a re 
tryin g ~o keep tne phones at the AurMen t a 'tion ~eBearch Cen t e r 

6 

7 

8 

8. 

8.1 

8b 

801 
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Ans wering service for the N!C 

) completelY covered oy our oeople au ring ~he d&y . 
9 

Jea.nne B . Nor~h 
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propo9~1 [or Resea rch ~o . E5U -69-l00 
Ex tension to Contract No . F30602 - 6d -C- 0286 1 

STUDr FO R THE DEVELOPMINT OF COMPUTER AUGMENTAT IO N TECHNIQUES 

PA RT ONE -- TELHNICAL PROPOSA L 

I INTRODUCTI ON .CE N- .; 
.C EN :t O; 

A. General 

This pro posal is for a two-year extension to Air Force 

2 

3 

4. 

(RA DC I Con~r.ct No . F30602 - 68 -C-0286 . 4.1 

B. 

• 

This contract supports research within the Augmented 
Human Intellect Resea rc h Center (AHI RC) at St anfo r d 
Research Institute . 4ala 

A brief description of the Center and its developments 
is presented belOW; tor a mo re extensive summa ry see 
Re! • • (section VI I. 

The Aug me nted Human Intellect Resea rc h oenter 

The AHIRC is a community of rese archer s , su pported bY 
several diffe r ent contracts, in which all the research 
act ivity is aime d at exploring the POssibilities for 
augmentin g the perfo r mance of intellectual work with the 
help of real-time computer aids and the actual experimental 
develo pment of computer ai ds and augmentation systems . 

Several diffe rent coordinated reBearch activities have 
been de ve loped , s po nsored bY diffe rent contracts, t o pursue 
the varioUS aspects of this augmentation research . 

4a lb 

4b. 

Important aspects include the fallowin g : 4b2 

(1) The Mana gement System Research Activity , Which has 
been suppor ted by RADG under the current contract 

(2 ) The basic development , operation, and maintenance 
of a real-~ime computer - di splay facility , which hss been 
supported by ARPA (t hrough RADO ) under this contract and 
is dedicated SOlely to the AHI RC1s activities . 

All the researchers within the AHIRC do a s much of their 
work as possible a t display consoles (depen din g on console 
availabi l i~ y an d whether a specific tas k can app ro priatelY 
be done at a console). Thus they serve not onlY as 
researchers ~ut as the SUbjec ts for the a na l ys is and 
evaluation of toe aug mentation systems that they are 
Oeve loping . 

1 

4b2a 

4b2b 

4b3 



) 

) 

SRI Proposal for Research ESU 69 ~lOO 
(Sec. I I NTRODUCTION) 

21NOV69 DGC 5229 

Coneequen~lYt an important aspect of t he augmentation work 
done within the the AHI RC (for instance, of the 
RADC-supporte~ Management ~ systems Research ) 1s that the 
techniques being explored are implementeO, studied, and 
ev~luated with the advantage of intensive everyday usage 
within a coordinatea working environment that is compatible 
with the pa rticular t echniques being stUdied. 4bh 

o. Organization of this proposa l 4c 

This proposal is divided into two parts , each of which is 
broken down into several sections. hel 

Part ~ne is tne Technical pr oposal, covering the 
proposed work and its baCK~round and context. 

Section II of Part one is a brief, for~al su~mary of 

4C1& 

the propose~ work~ hclal 

Section III d~scusses the current orientation an~ 
direction of the AHIRC , in relation to the propose a 
work an~ to other work being consictered for 
performance under other sponsorship, 

Section IV is a pr esentation of backg round 
information relevant to the proposed work, covering 
th e present status of work Which wil l be continued 
under the proposed contract and inclUding some 
information on current planning status of certain 

4cla2 

future actiVities, 4cla) 

Section V is the detailed discussion of the proposed 
work, and Section VI 1s the reference section. 4cla4 

P&rt Two is concerned witn proposed contractual 
provisions, with sections covering such topics as 
contract perigo, reporting schedules, etc. A de tailed 
cost estimate for the proposed work is attached. 

2 
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II SUMMARX Of PROPOSED WORK . CEN =l; 
.C EN ~ O ; 

A. Compu~er Facility 

B. 

This contr~ct will support t he lease, main tenance ~nd 
operation of the basic computer facility, including the 
dis play system, disc file , ana other special ha r dware 
~evice s . 

In a~ditlon , it is planned t ha t the followin g specific 
improvemen~s will be made in the f acility : 

(1) Replacement of the cu rrent XDS d rums with faste r 
Univac :H- 4)2 drums, to imp r ove service capacity 

(2) An ext ended external core s ystem to provide 
i mp roved resconse to diSP lay t erminals 

(3 ) A dis c system , s uc h as t he IBM 2314, to increase 
the file storage cap~city 

(4) A conference facility , with projection display . fo r 
expe r iments in team COll abo ration 

(5) A video and control s w i~chin g faci lity to allow 
Bwitchin~ of displ ay t e r minals to active computer por1s. 

ARPA Network Partici pa tion 

Participation in the Ne tworK experiment will continue, 
wit h the fOllowin g primary goa ls: 

(1) Deve l opmen t of ba sic facility ha r d ware an~ software 
t o support Ne twork Informa tion center (NI C) services 

( 2 ) DeveloPMen t of techniques t o permit the USe of our 
on- line s ystem (NLS) fro~ displ ay ter minalS 1n the 
Netwo r k . 

C. Network Information center (NI e ) 

Operational anminist r ation of the Ne tw ork Information 
Center services wi ll be continued . 

The follOWing services will be expanoed and i mproved1 

(1) Typewriter-oriented Documen tation Aid System 
(T ODAS ), allowing flexible access to the NIC from 
typewriLer terminals throughout the Net work 

401b 

5 

5.1 

Sa. 

5a28 

S82 b 

5.20 

5a2d 

582. 

Sbl 

5bla 

Sblb 

50 

501 

502 

5020 
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(2) Graphics-Oriented Document output System , produc ing 
hard copy in micrOfo r~ and paper for distribution t o NI C 
users 

(3) Collection tech niq ues for soliciting and 
integra~ing documents into the NIC collection 

( 4) File manag e ment techniques, inc luding indexing a nd 
r etrieval, to accom~odate the ex pandin R COllection . 

New serv~ces suc h a5 messages , news, complaints , etc ., 
wi l l be added as the needs emerge . 

D. Team Augmentat~on Resea r ch 

In augMentation system de velopment and researc n we will 
c oncentrate on t hose aspects that support design teams . 

5c 2b 

5C2C 

5c 2d 

5c ) 

Sd 

This will involve the fallowing: Sa l 

(1 ) Development of a user~ and service - system design 
discipl~ne to gu ide the eVOlution an d evalu&t i on of t eam 
augment a tion s~stems 

(2) S ~UdY and deve lo pment of ~anagement techniques 
necessary to effectively coordinate &ugmented desig n 
teams 

(J) Developmen t of special user SUbsystems t o suppor t 
t eam COllaboration. 

4 

5dla 

5dlb 
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III DIRECTIONS FOR TH. AUGMENTED HUMAN INTELLhCT RESEARCH 
CENTER .CEN=l; 
.C EN =O; 

A. General 

Fut ur e directions for work 1n the AHIRO will be i nfluenced 

5d1c 

6 

6& 

bY forces origina~ing both inside and outside the cente r. 6a1 

Forces generated bY our cumulative experi ence in the 
development of augmenta~ion systems withi n the Center 
indicate some new directions tor our oWn bootstrapped 
research effort . 

Exte r nal forces are ~enerated by our pa rtic ipation in 
the ARPA Network experimen t and by an increased 
awareness for the need to communicate with the "ou tside 
world~ -- people outside the Cente r who are engaged in 
related work . 

The internal forces and those gene rated by our Netwo rk 
participat~on combine to produce a shift in our internal 
research emphasis towards two specific activities: (1) te~m 
augmentation anO (2) the development of a system design 
Oiscipline. These are diSCUssed below unde r "Shifts in 
Emphasis ." 

Increased awareness of the need to communicate and interact 
with the outside world will lead toward the developmen t of 
a new area of specific concern, discussed below under 
"Transfer of Results . 11 

The goals associated ~ith research in tea m aug~entation, 
With the deve lo pment of a system des i gn discipl ine, and 
with the transfer of results are related to one another 
within the AHIRC goal structure as described below in the 

6.1. 

6.1b 

6.2 

6a3 

section entitled IIShort-Term ana Long - Term Goals . 11 6ak 

The pr oposed Wor K will contri bu te onlY incidentally to t he 
transfer of results. In t he section "Selected Plans Under 
O~her Sponsorship," we discuss ~he system Develope r 
Interface Ac~iv1ty (SYDIA), for which we a re seeking 
additional sponsorship . It i~ 1n~ended that this activity 
will be the pri ma ry e£fort in tne area of ~he transfer Of 
resul~s. 6aS 

B. Shifts i n Emphasis 

This proposal 
research work. 

reflec~s a mat urin g Shif~ in emphasis in 
we propose to shift our emphasis toward 

5 

our 
two 

6b 
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basic ac~iv1ties: (1) team augmenta tion and (2) the 
development of a system design discipline . 

1 . Team Augmentation 

Whe reas in the pas t we nave given almost exc luaive 
attention to augmenting the individual wo r ker , we are 
now considering also the augmentation of a team of 
c ollaborating workers, each of whom is indivlrtuallV 
augmented . 

The high mobili t y and manipUlative capability of a 
Skilled "augmented individUal " has a unique potential 
Which can be realized when a number of augmented 
individuals join into a COl l abor ative team . Not onlY 
can each individual move ve r y r apidly throu gh the joint 
working files to study them. enter new information, and 
upd~~e old material, bu~ this powe r can be ampli f ied bY 
special compu~er a~cts, conventions , an~ skills that 
directly facilita~e ~he processes of intercommunication 
and coordination. 

The contemplated efforts in "~e ~m a u gmenta~ion" 
involve several facets: 

(1) The de velopment of conventions &n~ procedures 
for organizing the work ing records of our plans , 
designs , objectives, design prinCiples , sche~ules, 
etc ., so as to give effective Nutual "tas k 
orient~t1on ~ to the members of a team bY ensuring 
optimal accessibil~ty of all info r ma tion related 

6bl 

6b2 

6b2. 

6b2b 

6b2bl 

to the tea m' s objective 6b2b l a 

(2) The special development ot a "Dialogue support 
System'l ~o facilitate the rapid evo lution ot these 
wo rkin g records Via dialogue among members of t he 
design team 6b2blb 

t3 1 The de velopment of techniques ~o facilitate 
simul~aneous remo~e COllaboration among people at 
physically re mote on-l ine termina ls (of any 90r~) , 
by ~ivin~ them direct comm unication wi th one 
ano~her . independent of their cur r ent ind ivi d u~l 
work interactions with the compute r. ThiS 
includes prOVision, where feaSible, for the 
following: 6b2blO 

6 
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(~) Video indlor voice in~ercommun1cation 6b2blcl 

(b) EaSY and flexible control of mean s tor 
duplicating , at any terminal, all o r part of 
the type~out or disPl'Y from another terminal 6b2blc2 

(e) Rea~y transfer of control of one 
terminal's computer interaction to another 
terminal's input devices . 

These techniques will evolve within AHIRC under 
cond~tiona of application to our own coordinated 
system- development work, .nd will be aPPlied over a 
wi e ran ge of collaborative actions, from simple 
question-answering facilities to complex design work 
inVOlving intense mutual participation bY the team 
members. Much of our team-augmentation research will 
be Oone a8 part of our continuing M~nagemen t Sy~tem 

6b2blc3 

Research activity (see sec~ion V below) . 602b2 

As applicacle techniques oecome effective within 
AHIkC_ we will explore their use and value for the 
followin g : 

(1) support of Network In£or mation Cente r (NIC ) 
services such as te~ching_ ques tion- answering , and 

6b2b3 

some t ypes of query servicing 6b203a 

(2) WorKing cOllabora~ion oetween AHIRC staff and 
personnel a~ other Netwo r k Sites 6b2b3b 

()) Wor king collaboration between peOPle at 
remote NetWo r K sites _ independent of AHIRC staff. 6b2b)C 

2. Development of User- and servic e - System Desi~n 
Discipline 6b3 

The functional features o£ the "user system,l -- the 
large collection of computer aids available to an AHIRC 
worker -- have evolved with some ingenuity , a greal deal 
of cut-and·try experimenta~ion under actual-usage 
conditions, and a certain ~pecial orientation offered by 
our overall research fra mework . However , up to now 
there has been a significant lack of Objective, 
methOdical engineering design for the overall user 
system . 6b3' 

7 
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c. 

A user~system de sign disciPline is de f ini t e l Y 
needed , and we intend to deVote an inc r eas ing amo unt 
of effort towar a ~eveloping suc h a di s ci pl ine. 

Like the User system, the "service system " -- the 
hardware and so£twa re underlying the fea t ur es for 
au gmentin g users -- has e volved in an aa ho c fa Sh i on . 

Here there is also a aignifican t need fo r a 
system- des i gn discipline . 

A system - de5 ~ gn discipline would have a commu nic ab le, 
teachable , gene rally applica ole framewo r k supporting a 
coord inated set of concepts , term i nolog i es , pr inciple s , 
methods, and special tools . 

Transfer of Results 

Be hi nd these basic as pects Of ou r wo r k in t he AHIRC (t e am 
a ugmentation and design disciplines ) lies an essen~1al 
£ea~ure of our long · ter~ s~rate g y, namely t he goal of 
pr Oducin g results that will be of di r ect val ue t o othe r 
gr oups of system developers . M in pa r tic ular, to t hos e wh o 
wi l l be de veloping a ugme ntation sys t ems , 

This is in contrast to being of direct value to 
c ustome r s who will want ~ystems fo r their own direct us e 
(e . g. to aU~ment a ~ anager , a deSigner, an ed i tor , or a 
researc he r) • 

Display termina lS, communication Cha nnels , and computer 
se r vice are destined to become both cheap and plenti f Ul, 
a nd it is certain that a very la r ge number of or ganizati on s 
wil l want to use them . They must re ly upon sys te m 
developers who will need to be capable of t he tOllowing: 

(1) Analysis of system-usage environments 

(2) Design and i mp l ementation of a s mooth , power f Ul, 
and coordinated system of user aidS , conventions, 
methodS, etc. 

(3) Training and 1t ed ucationtt of new uBe r s, many of whom 
will be c omple~ely unfamilia r with the potenti a l of t hi s 

6b3a1 

603b 

6b301 

60 3C 

6c 

6c1 

6cla 

6c2 

6c 2a 

6C20 

new teChnolo gy 6C2C 

(4) Subsequent monitoring of use r perfo r manc e so as t o 
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implement the changes necessary to track t he eVolution 
of users' at t1tUaes , concepts, s kills, usage habits, and 
wants . 

Althou gh ~t is important to stimul a te the eventual 
customers for au~mentation sys tems , and to make them aware 
of the potential for t heB e systems in t hei r work , we feel 
t hat our reSUlts shoUld be directed primarily t owar d 
helping system developers . Ove r the longe r t erm , we plan 

6C2 0 

to do this bY pu r suing the following goalS: 6c) 

Item 1 : MaKing visible an advanced, integra ted system, 
ope rating in a heavy - usage environment , tnat can orient 
sys te m developers to the available cost-value tradeoffs 

Item 2 : Developing an effective system-design 
discipline to aid in developing augmentation systems , 
whether or not these systems r esembl e ours 

Item 3: Maintainin~ thorough , highly current, 
com pr ehensive documen tation , designed fo r Quick location 

6c)0 

6c)b 

of rel evant mate rial 6C)C 

Item 4 : EstabliShing broad · band communication channels 
over wh~ch a dynamic inte rchan ge of information can taKe 
place , so that a maxi mum proportion of our Knowled«e can 
be quicklY availa bl e in useful form 

Item 5 : Offering , as a mOdel, a comp lete protot ype 
~esign of an augmen ~at ion sys~em especial ly designed for 
augment ~ ng system aevelopment . 

This system wou l d be compa tible wi t h the 
system- design oisciplines desc ri bed above, a nd wo uld 
include techniques for planning, a na lYZing , 
Oesigning , p r ogrammin~, debugging , ~ocumenting , and 
teacning. 

D. Short - Term and Long-Term Ooals 

6c)0 

6c)e 

6c3el 

66 

Our plans for executing the pro posed work are as follows : 6dl 

(1) Achi~ve the short-term goalS i mplicit in the ~eam 
au~mentat1on activity , in the developme nt of a system 
de~ign discipline , and in the tas ks itemi zed under 
Transfer of Resul t s (Section 111-0 above ) 

9 
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(2) Contribute to t he lon ~ -term goal of Oirecting our 
r esults for maximum benefit to future develope rs of 
au~mentation systems, 

There is considerable overlap between short-term and 
long~term ~oals . 

For instance , in the case of the transfer of results, 
t he baSic bootstrapping development of teChniques within 
the AHIRC seems to ~uarantee a very gOOd basic build UP 
toward Items 1 , 2, 3, and 5 of Section 111-0; our 
participation in the Network experiment contributes 
Oirectly to Item 4; and the development of the NIC 
service will contribute toward Items 1 and 4 . 

E. Selected Plans Unaer Other Sponsorship 

To pursue directlY the itemiZed long -range goals of 
Section 111-0, we currently have other plans under 
conSideration, coordinated with thoBe outlined in thiS 
proposal . These plans woul d be carried out under other 
sponsorship: 

We are formUlating plans tor what we tentatively call 
the System De veloper Interface Activity (SYD IA). We 
expect early in 1910 to be approaChing re pr esentl tive 
candidates with proposalS for m Ult~ple sponsorship. The 
initial pu r pose o£ the SYDIA will be to develop the 
following: 

(1) A facility for an e ffective interChange of 
infor~ation , SKills , or ientation , etc. between AH I RO 
and the existing and potential co~munity of 
augmentation - system deve~opers 

(2) The ability to assist other groups to transfer 
our system , or pa rts of it, directl¥ into another 
hardWare environment . 

Later, with specific individual funding arrangement s, 
we woula expect to beg in developing close ln~erchange 
relat ionshi ps with various system ~developmen t gr oupsj 
hopefully , some groups would then adopt our augmented 
techniques for system- development work . 
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A. Facility support 

1. Hardware 

The computer !scility currently consists of the 
following: 

(ll A l eased XDS 940 with 65K memory , 4 . 5 megaby t e 
swapping drums , 96 megabyte disc file , ) tape 
transports, and 16 Teletype lines 

(2) A display system ( government ~ furnished 
equipMent) providing for 12 display consoles, each 
with KeYboard, Keyset (five microBwltchea l, and 
pointing device ( 'Imouse " ) 

(JJ A leased line printer , 340 lines per minute with 

6e1b 

7 

7.1 

7a1. 

7>101 

70102 

96 ASCII characters . 7ala) 

The leased disc file, display system, and line 
printer operate through a s pecial mUltiplexer, buil t 
nere, that provides direct memory access for up to 6 
de vices. 

we have just completed in interface to the Interf ace 
Message Processor (IMP) for Netwo rk communications. 
This currently operates with direct access to 940 memory 
through the multiplexer. 

We are in the process of adding to this an external 
core system that will r elieve some of the congestion in 

7a1b 

the 940 core. 701C 

External core wi ll be used initially for disp l ay 
buffers , printer bUfle r s , and communication bUffers 
for the ARPA Ne~work . further plans are for an 
interactive external cor e system with small 
processors operating from the externa l c ore to hand l e 
some of the high - f r eqUency functions for display 
Users . This system is described in more detail in 
section V of this ·proposal . 7alcl 

We are also leoking into diffe rent types of ty pewriter 
terminals, and will Soon add 8 more Tele t ype channel! 
with provision for faster operation (u p to )0 characters 
per second) on some channels . 

2. Software 

11 
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Basic suppo r t software consists of the fo llowing ; 

a . Time - Sharing system ( TSS ) 

This is a ~od1fie~ version of TSS 1.96 developed bY 
Project GENI~ at Ber keley . 

b . Tree Meta Compile r-Compi ler 

Tr ee Me ta , develope~ by AHIRC and patterned afte r 
ba sic wo r k a t SDO, pr od uces c ompilers with direct 
oinary output . Its principal a p plication is 1n tne 
produc tion of compilers for the MO L and the SPLS (see 

7,2' 

?a2bl 

7a2c 

belOw ). 7.2cl 

c . Machine- oriented Language (MOL ) 

The MOL i •• hi~h - level ALGOL-like language wi~h 
special features orien t ed t o the cha racteristics of 
the XDS 9~O . It is used for basic system 
progr amming . 

d . spec i al-Pu rpose Languag es (SPLS) 

The SPLs are used f or content analysis, s tring 
manipulation , and input feedback s pecification in 
NLS . 

e . On - Line s¥s~em INLS) 

The On ~ Line Sys t em is the bas ic AHIRC sys te m of 
i nte r act ive compu ter a i ~s fo r manipulation of text 
and graphics. 

!. Typewri t e r-Orien te d Documentation Output System 
IT ODAS ) 

TODAS is a typewrl ter ~ o riented counter part of NLS . 

B. Management Systems Re search 

The Management Systems Research Activity is best thought 
Of within the fra mework of the foll owin g three categories: 
(1) Man a ge r Au gmenta tion , (2 ) or gan ization Au gmen tation, 

7a2d 

7,2dl 

1,2. 

7a2f 

7a2£1 

7.2g 

7.2g1 

7b 

and (3) Managemen t Research. 7bl 

" Mana~er Au g~entation 't involves t he augmenta tion of 
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managers, aB distinct from the enhancemen~ of the 
organizations they manage . Work un~er way in t he 
present contract inclUdes t he deSign , Oevelopment, and 
use of special on - line aids for ma na geme nt functions , 
Specific examples of these developments inclUde t he 
iollow1nR: 

(1) A new on - line ~ rap hics pac kage is being 
implemented, with spec i a l features fo r t he portrayal 
Of management data . 

7bl. 

?blal 

(2) A special on-line c alCUla tor has been developed. 7bla2 

(3) A "porta l processo r" (pr ev iously called t he " NLS 
processor ") is being developed to pe rf or m powerful 
analytical operations and t o r etu r n text and graphic 
information as NLS file data . 7bla3 

"Organization Augmentation !! refers to specific 
enhancement of an organization as a WhO le. as distinct 
from augmenta~ion of managers of the org anization . Much 
of thiS work is in the realm of i mp r oved communicationS 
be~ween individuals ana groups in the organization. 
Examples of ~he work under way in t his a r ea include t he 
follo wing: 

(1) Development of methods for maintainin~ on-line 
working versions of our own files . contain in g plans , 
specifications, estimates . s t at us re port s , etc., and 
the develop~ent of techniques to a i d individua l 
membe r s of the organization 1n cooperating on the 

?blb 

continued study and mOdification of th eBe files . 7blb1 

(2 ) The first - stage implement ation of the Journal 
and ~he Dialo~ue support ~ystem , whiCh will be basic 
systems to support the ongoing delibe r ations of a 
team of planners and designers . 7blb2 

"Ma nagement Re search " is concerned with the ~evelopment 
of methOdology for building managemen t-augmen tation 
systems. Actual wo r k un6er way as a part of the current 
contrac~ focuses on the study of ou r own or ga nization, 
Which is composed almost ent~relY of on-line workers. 7blC 

A most important feature of our Managemen t Systems 
Research Activity is the use of our own organization to 
test our develop~ents in augmentation of manager s and 

13 
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organizations , and as the focus of our attention 1n the 
development of Manage~ent Systems methoOology . Thi s is 
in kee pin~ with our overall bootBt rappin~ strategy . 

C. ARPA Network Partic~pat1on 

The ARPA Computer Network will be operating in its 
pr eliminary phases by the beg inning of this cont r act , with 

7b1d 

7 C 

t he AHI RC as one of t he first four nodes . 7cl 

D. 

In th e past year we hav e pa rticipated with other 
Network meMbers in the development of basic 
co~munication procedures and in the design of a gene r al 
approach to the prOblem o f operating display t e rmina l s 
and complex subsystems over the Networ k . 

At this time our hardware and pr elimina r y softwa r e 
interfaces are in operation and we ha ve been conduc ting 
th ree-no~e tests with UCS8 and UOLA. 

Network Informa tion Center {NIC) 

The AHIHC has agreed to operate a Ne t wo r k Informa t ion 
Center (NIC ) for the ARPA Compute r Networ k . During the 
current contract pe riod we have developed an overall plan 
for the NIC and ha ve been deve loping the fallowing basic 
servic es RS components of t ne planned I' NIC system . l

, 

7 c1. 

7C1D 

70 

7d1 

1. Ma ster Collection Acquisition and Processing system 7d2 

This service ~ill a cquire relevant information ana 
documents, possibly transcribe some of them into 
computer-hel~ for m, and catalog and index these 
documents . 

2 . File Structure and Catalog System 

This system will provi de the means for using index and 
catalo ~ files to locate and retrieve documen t files 1 n 
the master collection, and will provide for a rchival 
storage of t he compu ter - held NIC files (inc luding index 
and catalog files). 7d3' 

3 . Typewriter-oriented Documentation - Aid System (TODAS) 7dh 

This system will enable a remote typewri ter-terminal 
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user (operating on line & ~ his host Bite , coupled 
throu gh t he Network to our computer) to do the 
following : 

Access NIC files, do retrieval operations through 
indices and the NIC catalog, obtain flexibly 
abbrev iated printouts of su mm~ry or document files, 
or ha ve complete printouts route d through either his 
typewriter terminal, a local printer , or the GOnaS 
system (see below ). 

co~pose document files for entr y into computer 
storage in the NIC, or mOdify and uocate 
computer-held Nla document files that he 1s 
res ponsible for. 

4 . Grap hics-oriented Document-output Sys tem (GODOS) 

aODOS will provide for rapia automa tic output Of 
com puter-held document files onto either paper or 
micrOfilm (yield ing ei~her mic rofiche or r oll ~ mic rofilm 
copies). 

such files curren~ly can con~ain a fairlY flexible 
mixture of text and line drawings or 
charac~er~plot~e~ dra wings. Cu rrently , GODOS uses a 
Stromber~-carlson SCh060 CRT -to-film output system} 
it automaticallY produces a succ ession of film 
fra mes , organized by page, wi~h drawings embedded 
appropriately in the associated text. 
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A. Computer Facili~y Support and Deve lopment 

This contract will support the computer facility as shown 
in the estimated cost breakaown attached to Part Two of 
this proposal and will provide for anticipa ted improvements 

8 

8a 

in th e hardware facility . 8&1 

The following specific improvements are planned ~ but 
because of the experimental nature of the facility~ thiS 
list may not be complete and chan~es or additions may be 
expected. 8&2 

1 . Expansion of Service Capacity 

We have been stUdying WaYS to increase the capacity of 
our system to accommodate the anticipated load of the 
Ne twork exper~mentB and NIC service withou t excessive 
loss of service to local users. 

•• 

The pr esent facility, wi~h the improvements 
currently in progress, is expected to provide gOOd 
local service for 12 displays and about 20 Teletype 
users. Beyond thiS we are Planning for 20 Teletype 
users over the Ne twork within the next yea r, and by 
the end of the year 2 or J experimental rtisplay (NlS) 
users over the Ne twork. 

considerations for Replacement of compute r 

We have conSidered the possibility of replacing the 
XDS 940 facility with a mo re powerfUl computer , but 
have decidea not to base our pl~nning on a new 
machine at this time. We have 1nve$~ig4ted the 
anticipated Berkeley Oompu ter Corporation machine , 
the Standard Computer Corporation SC ~ 9000 , and the 
PDP~lO. The first t wo of these were candidate s 
because of code compatibility, and the PDP-10 was 
considered because of ARPA 'S extensive support of 

a'3b 

work on this maChine . 8a3bl 

The Be rkeley ma chine promises to be very gOOd , 
but delive r y of a machine for us would be somewhat 
uncertain and it appears that the cost will be too 
hi~h. 8.3D1a 

We rejected the PDP.10 at this time becau~e of 
tne very large Software effort to convert our 
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b . 

s¥stem to ~ new machine and the current lack of a 
reallY good time~aharing system . 8a)blb 

The SC ~ 9000 is the most likely , but delivery 
would be in early 1971 at best -- and then 
uncertain since a true 940 emUla tion ha s never 
been de veloped , 8a3blc 

At some time with in the next two years it may be 
appropriate for us to consider a new machine, but at 
t his time we Plan instead to extend the capability of 
the 940 by replacing the current swapping drums with 
faster device s and by continuing the develop~ent of 
an interactive external core system fo r di splay and 
Network UBers . 8a3b2 

Fast Drums 

We find that the primary pr oblem with system 
response is the sWapping load. Th i s c oUl d be 
signific an tlY i~proved with faster ~r ums (such as the 
one used on the project GENIE machine ). Our plans 
are now to replace the current RA UB with Univac 
FH-4J2 drums . 

These drums have a wor~ (24 M bi t) transfer rate of 
aoout 360 kc/s as compared to about 140 kc/s for 
the current RADs . We would lease the drums and a 
controller from univac , and bui l d t he interface to 

80Jc 

8aJcl 

the 940 here. 8a3cla 

This interface would be similar to the current 
interface for the Bryant diSC , but considerablY 
Simp ler since much of the bookkeeping is taken 
care of by the Uni vac controller. 8a3clal 

We are currently investigating these drums more 
thoroughly, includin~ a simulation progr~m to look 
into memory conflicts and expec t ed Bystem 
improvement . If all goes well we eXpect to install 
them in ab out h to 6 mon ths. 8a3c2 

The increase in cost will be abo ut $2000 per 
~onth over the present facili t y . Details are 
shown in the coat estimate . 8aJc2a 

c. Interactive External Co re system 8aJd 
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We are currently in the process of implementing an 
external core memory ~ystem to be used for display 
refreshin g, line-printer Duffers, and communication 
buffers for the ARPA Netwo rk. 8a3dl 

We have been considering a means of further 
extending the c~pability Of our system through the 
addition of small processors operating out Of this 
external core. These processors wou l d handle 
fee dback to local display users and do pre liminary 
processing for Tele type users on the Netwo rk. 8a)d2 

Fo r local displays the intent i8 to partition the 
on-line system INLS) 80 th.t the highly 
interactive feedback to display users is handled 
by th e small processors and the 940 itself is 
called only for ch ange s in the data or major 
reform&tt~ng o£ the display image. 8a3d2a 

Ea rlY stUdies have shown that with th1s system 
we can expect a two- or threefold improvement 
in the response to on-line Users. 8a302&1 

An important additional advantage woUld be 
that the par tition of NLS between the 940 and 
the external processors is Similar to what we 
an~icipate for Network uBe r s~ with remote nost 
computers performing the same functions as our 
external processors. Much of the wo rk here 
will overlap that required to develOp NLS 
service for re mo te display use rs over the 
Network . Sa3d2a2 

We Plan to complete de tailed plans and some 
preliminary experiments on the interactive external 
core system durin~ the current contract period . The 
funds in this pro posal are for the second phase of 
develooment, assuming that the experiments show thiS 
to be the right approaoh . 

2. Adaitional File Stora ge 

Expanding service to ~he NIC increases the ~emand for 
file s~orage capacity of the facility, The immediate 
plan for expansion is to expand the Bryant disc file to 
its full capacity of 192 megabytes . 
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Althou gh this will not be aOequate capacity tor very 
long, it is & quick and relatively i nexpe nsive way to 
get an ext r a 96 megaby tes , involving only a field 
mOdific a tion to the har~wa r e and s traightforwa r d 
software Chan~eB . Bakal 

Beyond thiS, we anticipate considerable need for a very 
large reference~f11e store with relatively rapid aCcess . Sau b 

This storage syste m wi ll be for use i n contexts 
wh ere ta pe systems would be inap pro priate bec a use 
t ape mounting and searching processes WOU ld lead to 
inefficient ser vice Queuei ng and response delays in 
otherwise fluid inte r actions. 8aubl 

AS the best cu r rently available answer , we are 
tentatively Planning on the addition of a multiple disc 
drive , such as ~he XDS 7212 (similar to the IBM 2314). 
This would be relatively easy to add to the system and , 
with the inte rchan gab le diSC packS and some operator 
proceau r es , shaul provide ~he neede d storage for some 
time to come. 8~4c 

3. Conference Faci l ity 

we would like to provide bette r f acil i ~ies for a grou p 
of people working to ge ther at consoles and fo r small 

8a5 

meetings where consoles a r e no t aVailab le for everyone. 8a58 

TO this end , we propose to assemble a meetin g-room 
!&cility consisting of a projection TV , several 
appr op r iately des ~ gned consoles, and furniture designed 
s o that th r ee or four people may wo r k a t th e consoles 
with ten or so "inactive " par t ic icanta. 8a5b 

consoles, prooably like our existing chair/console 
system, will be des igned so t ha t t hey can be 
positioned fo r r easonably independent operation yet 
turned to view a common blackboarct·size projection 
display . Tne picture from any conso le will be 
readily switchaole to t he screen . 8a5bl 

This facili~Y should be extremely valuable for local 
mee~ings anO des i ~n sessions, as well as £or 
discussions with visitors and for demonstrations. 8a5b2 

4. Console Sw1~chin g Facility 8&6 
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We expect the 9hO sys t em to be limited t o 12 active 
display stations (along with Networ k se rvic e ) for some 
time , but much more flexible anO effect ive utilization 
of the system could be made if addi tiona l consoles were 
available, at aif ferent locations . with provisions for 
lo gg in g in . 

For example . a console available in t he computer 
room and shOp would facilitate t he deve l opmen t of 
on - line aida to debugg ing and maintenanc e . 

Certain individuals with high console usage wou ld 
benefit great l y if they had consoles in their 
offices . 

The conference facility described above c ould be 
developed expressly fo r collaboration with other 
consoles located mo r e approp r iately for indivl~ual 
use . 

We propose to use several mo r e consoles (i nc lUdin g 
those in the conference facility) wi th video and contro.l 
switching so that ~ny console can be switched to any of 
the 12 active channels that mi ght be a vai l ab le. 

The video Bwitching facility will also be used to 
enhance tne experiments witn video coupling of work 
stations ~no for experi~enting with new features such 

8.6 . 

8.6.1 

8.6.2 

8.6.3 

8.6b 

as microfic he v~ewing over work-station displays . 8a6bl 

B. Re presentative User SUbsystems 

1. Graphics Cons truction and Manip ulation 

The ability to compose and edit line drawin~s will be 
extended and coordinated better With t he text-editing 
ca.pabilities . 

In addition to vectors and labelS, seve r al pr edef ined 
and parameterized enti ties such as ovals and rectangles 
will be offeree. Fo r editing pu r poses a r ectangUlar 
area ms¥ be Oynamical ly defineO and t r eateO as a unit. 

2. Ca.lcUla.tor 

An interactive calculator has neen incorpora.ted into 
NLS , al lowing the use r to perform simple a r ithmetiC 
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ooerations on file material . The text of the file is 
used both as the source of operandS and as the 
destination of results. 8b2& 

E~tensiona will inclUde a small operator-precedence 
cOMpiler for t he evaluation of ari th met ic expresSions . 6b 2b 

3. Portal Processors 

TO allo~ for toe expansion of NLS to fit certain 
functional needs ot its use rs, an interface to NLS 
called the 't portal " is proposed . ThrOUgh tnis 
interface, processors (pro~ramsl will ha ve the entire 
cower of NLS available as a file~processin g system. 

This method of implementing the less signific~nt or 
more specialized parts of the total system as processors 
operatin~ via the portal allows the basic part of NLS to 
be a stable prog ra m# neither increas~ng in size nor 
slowin~ in response to a user 's requests . Some of the 
capabilities to be added in this way are listed below . 

One processor will provide for more sophisticated 
hard-copy output . ThiS processor will allow for 
improved !orma~ting contrOl, conversion of on-line 
file "linKs'! into hard -C OPY references (i.e., 
references to page numbers 1n documents)# integration 
of graphics and textual material, and creation of 

80) 

8bJ a 

8bJb 

tables of contents and indices . 8b3bl 

Processors are proposed for constructing graPhS and 
curVes frOM numerical data contained in NLS files and 
inserting the graphic results back in to files. Other 
processors will generally extend the numerical 
calcula~in & ca pabilities of NLS . 8b3b2 

Through the content-analysis capabilities of NLS , 
processors will be uaeO to define and manipula te sets 
involvin ~ segments of s~ver&l different ti l~s. 8b3b3 

SpeCial processors will be used to mOdifY the 
internal structure of files in accordance with 
Changes in the programming Of NLS. Other processors 
may be used to ~odify the visible structure or 
content of NLS files . Bb)b4 

Processors will also be used in the addition of data 
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to spec~allY for~atteQ files , such as NIC catalogs or 
weekly cost taoles. 6b3b5 

4. Programmin~ support 

We will explore techniques for using NLS a3 an ai~ to 
programming . PrOble~s to be considered include 
debugglnt, language ~esi~n, system refe renc e files, and 
training of new pro~rammers. 

The first effort to aid debugging will be the 
development of me~ho~s for tne use of NLS in conjunction 
with DDT , the 940 ' 5 loadlnR/debugging sUbsystem . This 
will allow the progr~mmer to U8e NLS with his source 
code and documentation while simultaneously using DDT 
with the co mp iled code. 

The use of a comp11er~compiler callea Tree Meta greatly 
reduces the effort required to 1mplemen~ changes in ~he 
programming languages . This ai~s the developme nt of 
l~nguages th&t contribute to lUcid code while exploiting 
the power of LS to compose, studY, ana modify source 
code. An ex~mple of this is a recent modification 
allowing file links to be used for procedure calls. 
Further cnanges are planned for the special·purpose 
langu&~eB. 

system reference files are being developed to ~id the 
programmer in using the existing f~cilities in NLS . 
Future development wi ll include & system for the 
automatic generation of an NLS file containing 
cross·reference information ~n the form of linkS and 
suitable for use With the content· analysis and keyword 
systems . 

The problem of training new prog r ammers will be 
approached through the development of an on · line 
curriculu~ coverinK the structure of NLS , its design 
principles , and its programming conventions . In 
conjunction wi~h this l better methods for developing and 
maintaining teChnical documentation will be explored . 

s. R~ference-Collection Re trieval 

We hope to improve our techniques for retrieving and 
saving references to on - line files and to off-line 
documents . 
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At present we have a " keywor d t' system that retrieves ~ 
set of references ordered accor~ing to their r elevance 
to a set of keywords chosen oy the u~er. 

We plan to extend this facility to show the user a 
measure of the releVance Of each retrieved r eference 
and to allow him to collect references from several 
different files at once. 

We also hope to improve our techniQues fo r saving 
the retrieved references and for recording the 
retr1eval process so that t he same retrieval 
operations can be performed on other reference 
collections or on a constantly expanding collection. 

6 . Dialogue support Systems 

systems will be developed to support three basic types 
of dialorue among Members of sys~em-~e8ign ~eams. 

&. 

h . 

s~multaneous Refflote Collaboration 

AugMen~ed simultaneous remo~e collaboration will 
enable a small group whose members may be physically 
remote from one ano~her to collaborate on system 
design oroblems through intimate , interactive 
combination of their et!or~s over short periods of 
inten8ive ~orK . 

Con!erenc~ng 

Augmenta~ion systems wi ll be de veloped to support 
ttc onfe re ncing . tt This is defined &s a dialogue mode 
in which either of ~he following condi~ions 1s 

8b5b 

8b5bl 

8b5b2 

8b6 

8b6. 

8b6b 

8b6bl 

8b6c 

satiSfied: 8b6cl 

tl) Par~icipants are ga thered together physically 
in one place , similar to the setting tor a 
conventional conference. 8b6cla 

(2) Participants are not necessarily ~athered 
to~ether phYSically , but each remote contributer 
devotes his attention to the same SUbject matter 
over the saMe time pe riod. 8b6clb 

c. Distributed Dialo~ue 8b6d 
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"Dls~ribute O Dialogue" is a dialogue mode in Which 
par~icipan ts make various contribu~ionB to many 
sUbjects on a continuin~ basis , ove r an extended 
per~od of time, at an intensity somewhat less than 
that in the cOllaborative mode . 

7 . Collection of Data on NLS User Behavior 

Insight gained fro ~ data on the behavior of NLS use r s 
is needed to aid in the design of hardwar e and software 
and in de velopment of techniques fo r use of t he sys t em . 
Data on user behavior is needed to tell UB mor e abou t 
such th~n gs as the following: 

(1) The effect of system characteristics , such as 
user·percelved system res ponse time, on the ac t ions 
of the user 

(2) The ease with WhiCh particular taSKS can be done 

6b6dl 

6b7 

6b7a 

6b7al 

on t he system 8b7a2 

()) The pa tterns of interaction between the var ious 
users of the systeM . 

Da ta on the behavior ot users can come both from 
informal Observation and from controlled expe r iments . 
We will use a variety of analytic and descriptive 
techniques in the interpretation of the data. 

c. Management Systems Hesea rch 

We propose to continue our research in the three a r eaS of 
Hana~er Augmen t ation, organiZa tion Augmentation, and 

6b7a) 

6c 

Mana~emen~ Hesearcn . Bc l 

In all cases we will use t he basic bootstrap principle , 
developed in the cur rent contract perloa, of deSigning and 
developing mana~ement~au ~menta tion syste ms for use with i n 
the Oenter to enhance the centerls own effectiveness . The 
proposed areas for continued research are as !ollow~ : 8c2 

1 . Management Resea rch 

a . StUdy of an On - Li ne Or ga nization 

An on~line organization is a new phenomenon . We 
propose to continue ana intensify our study at its 
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basic nature and potential , and to stu~y al t ernati ve 
structures for its management . The wor k unde r way i n 
the present contract 1s an excellent s tart , but muc h 
remains to be done. 8c3al 

b . Au gmen ted- Mana ge r System Developme nt 

We will develop our ability t o desig n , de velop , 
implement, a nd Unde r stand m~nager - augmentation 
sYB~emS . ThiS is the sys t em- Oe velopment r e s earch 
necessa r y ~o support the augmentaton of an individua l 

80J!:> 

manager , a s described in section V- O- 2 be low. 8c3bl 

c . Au gmen t ed - Org an ization system Deve l opment 

We will continue and intenS i fy our ef fort t o de ve l Op 
the ability to des i gn and deve l Op 
organization- au gme ntation systems . Thi s i s th e 
system ~ developrnent researc h nec essa r y t o suppor t t he 
augmentaton of ~n organ ization , as ~escribed 1n 
Sec~ion V - C ~ 3 below. Be 3cl 

2 . Manager Au gmen tation 

&. on-Line AidS for a Manage r 

Design, ~evelopm~nt, implementation , and use of 
systems of interacti ve display ~ oriente d man/c omp ut e r 
mana geme nt a idS . A possible example would be an 
improved interactive dynamic gr aphic s package 
tailored especially fo r management funct ions , wi ~h 

8c h 

the following features : 8caa.l 

(1) Display of Charts , graphs (po s s i bl y showing 
ctyna.mic ph enomena) , and tables 8c 4a l a. 

(2) Incorporation of these i nto t he over a.ll 
strUcture of NLS , with all the powerful NLS 
commands ava~lable for operating on them . 8c4alb 

b . Analysis and ~valuation 

Development of on - line tec hniques fo r analyzing 
mana gement data and the performance of a ma nager . 

3 . Organiza~ion Aug~en~a~ion 
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a. Design, l mplemen tation~ and use of Basic 
Communication Systems 

A central factor in organizat ion augmentation is the 
enhance ment of communication betWeen members and 
groups an~ the integra tion of this enhanced 
communication into the basic operation of the 
or ganization. This will be a major activity in the 
comin~ period , building on the work started in the 

805' 

Journal and the Dialo gue support Sys tem. BeSal 

b. Data collection , Expe riment al Design 

There is mu ch to be Unde rstood about techniques for 
col1ectin~ da ta about the nature, performance, 
status, and needs of an organiZation. An on-line 
community offers ~n extrao r dina ry opportunity for the 
d evelopmen~ of da~a~collection techniques. especially 
if every member of the organiza tion works on line for 

805b 

a reasona ble Dart of his day . SeSbl 

o. 

In parallel with this is the nee~ to deve lop a 
repertoire of de signs tor experiments in the 
man~gement of an organi~ation. usin g as much of the 
available computer technOlogy as pos sible . 

Analysis . Me asurement. and Evaluation 

Further work will be performed t o ae£ine and analyze 
tne relations hips among an on~line organization's 
goalsJ taskS. strategies J jobs J etc' J and to build 
on~line aids to support these analyses. This work 
will be di recteo towar~s build ing methoas for 
measuring and eValuat1n~ an organization'S 

805b2 

8050 

performance . 8cScl 

D. APPA Network PartiCi pa tion 

Our participation 1n th e ARPA Netwo rk expe riment will 
increase over the next two years . Our majo r involvement J 

the Network Information Center J is Oescribed in detail 
below. In support of ~he NIC we will continue to develop 
the ba.sic commun ica.tions softwa.re necessa.ry to permit 
access t o our sys~em from typewri~er-like terminals over 
the Network . 8dl 

Immediate plans are to allow up to six or so users to 
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log into our system over ~he Ne~work and obtain access 
t o the ~IC services exactly as local users wo uld. 

aeyono this we plan to develop sys te ms (possibly in an 
extend eo externa l core system ) that will allow many 
u~er5 (20 t o 30) access to the NIC without t he overhea~ 
Of logging in to the ti~e-sharing system. 

AS our p r~ ma ry focus in further work on Ne twork problems l 

we will aim at mak ing our on-line system (NLS ) available 
first for experimental ope r at ion from remote display 
terminals , an~ later as a high - grade means of access to HIe 
services . 

This will involve continued participation in the 
development of a general - pu rpos e languag e and interface 
that will alloW the operation of complex SUbsystems from 
various kinds of display terminals throughou~ the 
Networ k . 

It is difficult ~o pr edict how ~he Ne t wo rk wi ll develop! 
but we expect to participate fullY in its experimental 
operation and in spec ~ fic ~ests that may evolVe. 

E. NetworK Information cen t er (WIe) 

1. General 

Plann1n~ for \he WIC haB purposely concentrated on t he 
deve l opment of basic service capabi l i ties adapta ble to a 
variety of probab l e ways in Which the needs for and 
usa ge s of a ~ IC might evolve . 

The bUdgetary level ass i gned to WI O activities 
wi t hin the AH I RC , as proposed herein, is 1n accord 
with this app r oach and covers an expected 
continUation of developmen t a l activity and a modest 
but growing amount of service activity . 

As We evaluate the type and quantity of NrC services 
in the light of the evolving Netwo r k "expe riment!" 
emergent needs and possibllities will probably call 
for SUbsequent adjustments to the level, scope, ana 

801. 

801b 

802 

80 2. 

803 

8. 

8.1 

8ela 

8e1al 

n.ture of NIC activity. 8ela2 

The AHINC assuroes that it has the fOllowing 
responsibilities with respect to the NIC: 8ela2a 
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(1) 10 Keep RADC and AiPA app rised of NI C 
needs and pOs si bilities 

(2) To make s pecific r ecommend ations for 
a ppropriate changes in NIC activities 

(3) Possibly to r eadjuBt, to a r~ asonable 

ex tent, the internal alloc ation of the AHIRC 
funding unde r t his cont ract 1n orde r to 
accomoda t e such changes . 

Beyond this , it is expected t hat further 
increases in scope or quanti ty of NIC services 
will come only from a ne gotiated increase in 
fun din2 level. 

2 . services 

The various services co~p rised in the HI e system will 
need continU1ng attention; the fOllOWing a r e examples: 

a . COllection 

The material that should be inclUded within the NI e 
reference cOllection will n~turally expand 1n both 
scope and quantity . 

~e will neeO to develop c riter i a f or soliciting 
documents, and procedur es fo r acquirin g anO 
integra ting new material . 

b . File - Management System 

Means mus~ be develope d to handle the large size of 
the collection (large both in to~al bit mass and i n 

8e1a2.1 

8ela2a2 

8ela2.) 

8el.2b 

8e 2 

8e2a 

8e2b 

8e2bl 

8e2b2 

the nu~ber of separate items to be coordinated) . 8e2cl 

Improve~ents are l~ ke ly to be needed in the ind exin~ 
conventions and in t he compute r a1d8 for search and 
retrieval . 8e2c2 

Our gene ral approach encourages t he practice of 
havin~ primary reference doc ume nts stored as 
co~puter -held files . 6e2 C2 a 

AH I RC developments outs i de of NIC are prOduc ing 
t echniques for doing stri ng an a lYsis and 

28 



) 

) 

21NOV70 DGC 5229 
( sec . V 
PRO POSED PROJECT ACTIVITY) 

manipulation orocesses over such a document file 
-- inaeed ~ over specif ied cOllections Of document 
files, such as all the files re£erencea bY some 
p;r tlcula r file. 8e2 c 2b 

Reasonab l e extensions of theBe techniques promise 
to provide contextual-analysis c apabilities that 
wou l d be quite powerful for automatic development 
of associa ted indexing files . Be2c2c 

o t her practices and comp uter aidS ~ re de veloping 
within AHIRC to se rve relatively basic intellectual 
activities of i ndividua ls and collaborative teams . 
These promise addi t ional important possibilities for 
ada pt2t1on to Nrc user service. 8e2c3 

C, TODAS 

we plan t o develop mo re efficient command 
repertoires, w ~th s moother and mo re flexible usage 
procedures ~ inclUding such features a8 the following : 8e2d l 

(1 ) Expanded character set~ equations ~ diagrams ~ 
footnotes, t ao1es of c on tentB~ concordances 
(word-us ag e reference t3blesl~ etc. 8e2dl& 

12 l I mp roved search and retrieVal power 8e201b 

(3) Different versions of commands f or diffe r ent 
categories of users . 8e2dlc 

We Plan t o improve the TODAS instructional and 
reference doc Ume ntation . 

AS use of tne Network increases, we expect t hat our 
system will have t o handle an increasing number of 
TODAS users. ~e hope t ha t the interactive external 
core system , described 1n sec tion V ~A-l-c. will 
accommodate 20 to 30 TODAS users . We would have to 
de velop othe r techniqu es to further increase this 
number. 

For examole, the numbe r could be lncreaseQ by 
having "re mo te sUDsystem" interfacing progra ms , 
operatin~ wi~hin a r emote host computer. These 
pro~rams woUld act as interfaces between our 
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computer and remote TODAS use r s , an~ wou l d reduce 
the per ~ use r burden on our sys~em . 8e2dJa 

d . GODOS 8e2e 

o . 

~e Plan a continuing effort to eXtend t h e capability 
for handling such special c onstructs as drawin gs , 
equations, special symbol s, footnotes , marg inal 
notes, etc. 8e2el 

We Pl an to develop automatic tec hniques for 
converting the links ·used to cross - refe rence 
computer - held files f r om thei r current fo r m 
( user ~ name , file-name , refe renced l ocation ) to some 
form more useful to a ha r o- copy reader (SUch as 
document - name , page - number , pa ra graph - number ). 8e2e2 

There will be a ~eneral development of s uch 
au xilliary output - processing featu res as automatic 
generation of word ~occurrence indices , t ab les of 
contents, lists of other NI O documen t s r efe rencing a 
partiCUlar document , etc . 8e2e3 

speCia l attention t o the automatic produc tion of 
microfo r m (i . e ., micrOfiche or r oll film) editions Of 
collections of com puter-held NIC documents (as well 
as ~heir assoc~ a t ed indices, etc .) is planned , 
de pending upon how the use and value of local 
micrOfor m col l ections develOps amon~ the r emote-use r 
clien~ele~ 

Develooment Of New se rvices 

New services migh t include messages , comPlain t s , 
news , personnel rosters, etc . 

80204 

8 .2£ 

802£1 

3 . Operational Adminis tr a tion 80 3 

va rious new activities will evolve and old activit ie s 
will receive increased attention . 

For eXample, an increaSing bur den of routine serVice 
functions will be associated with the expected growth 
in the size of tne refere nce collection, in the size 
and interest range of the user clientele , and in t he 
number of service transac~ions with this clien t ele. 8e3al 
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Procedures and methoas for proviOing routine service 
mus~ be established, and ~he necessary personnel 
assigned , trained, ana supervised. 8e3a2 

It is expected that the NIC operation will gradually 
aevelop a staff deVoted entirely to operational 
service and that, perhaps within the periOd of the 
proposed work , this ope rational staIf will be fai r lY 
large and will outnumber the remainin g developmental 
sta.ff. 
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proposal for Research No . ~SU -6 9 -100 
Extension to Con~ract No . F30602 - 68 - C - 02B ~ 

STUDY fOR THE DEVELOPMENT OF COMPUTER AUGMENTATION TECHNIQUES 

PART TWO -- CO NTRACTUAL PROVISIO NS 

I EST I MATED TI ME AN D OHAHGES 

It is propose4 ~h a t the research work outlined herein be 
performed during a period o£ 24 months, starting 8 February 

9> 

10 

11 

12 

13 

1970. 1). 

Pursuant to the proVisions of ASPR 16 - 206 . 2, attac hed 1s ~ 
cost estimate and support Bchedule in lieu of the DD Form 
633 - ~ . Also enclosed is a Signed form complete except as t o 
the "De tail Description of cost Elements." 13b 

II GOVERNMENT-FURNISHE D EQUIPMENT 

The performance of toe proposed wor k will involve the use of 
government-!urnishea equipment covered bY NASA Con tract No . 

14 

NASl - 7897 and Air Force (RADCI Conoraco No . F)0602 - 68 - C- 0286 . 1 •• 

III REPORTS 

The Institute will submit an Interim Technical Report which 
~ocuments and summ a r izes the work perfo r med during the first 
12 months unaer the p ropose~ mOdi£ica~ion. This report wi l l 
be submit~ed in draft form 12 mon ths and ]0 days afte r 
Commencement of the proposed work . 

A Final TeChnical Report will be submitte~ ]0 days after the 

15 

15. 

second 12 months . lSb 

The Institute will submit manageme nt reports on a ~uarterlY 
basis as under the present contract. ISc 

Du rin g t he pe riO d of the proposed work , we expect to be 
developin g a "Handbook ," which will be a comprehensive 
desc ription and histo ry at all work in the center , suitablY 
structured for stUdY and revision with the Center 's computer 
aidS. It 1s anticipated that ~ndividual projects , s uc h as the 
proposed work , will be covered in the Handbook as ~chapte rs" 
and reports will be prOduced in ha r d copy directly from the 
HandbOOk (with suitable editing to pr oduce useful hard-COPY 
formats). Depending on the progress of Han~book development, 
rep ort s on this contract may be in t his form. 15 ~ 

IV OONTRACT FO RM 16 
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It 1s requeste6 that any contrac t resulting from this 
proposal be awarded as a sUPPlemental ag reeme nt to Contract 
NO. F306 02 - 6B - C- 0286 . 
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V ACCLPTANCE ER I OD 

Th is proposal will remain in effect until 7 Feoruary 1970. 
If cons1derRtion of t he propos~l requires a longer period. the 
Institute will be gl ~d to consider a request for an extension 

16. 

17 

of time. 17> 
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