
) 

) 

) 

LlNEPR.FAI: 

Insert after LP10PN : 
IYDEF LPTDVF. < 

LOCK LPTLCK.<PUSHJ P. LOKTST) 
MOVE IOS .LPTSTS 

SWPMON. MAC : 

P. :33 .. wa.s: 
XEFACT : SKIPN ACCIFG 

JRST 0(2) 
BUG IOHK.<EFACT fAILURE» 

Should be: 
XEFACT: SKIPE ACCIFG 

BUGICHk .<EFACT FAILURE» 
JRST 0(2 ) 

Exec 1.38 Bugs: 
............. - ............ _-

X1CMD . MAC : 

P.ll, at . CHANG : +7. fOllowing: 
STDIR 

CALL SCREWUP 

1 

lb 

1b1 

10 

101 

2 
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· . PHL 17-MAY-72 17:01 10535 
Monitor 1 . 29/Exec 1.38 Bugs 

Insert. anot.her: 
CALL SCREWUP 

P.29, at USERN: +4, was: 
SETZ A, ;SAYS NO RECOGNITION 

Should be: 
STDIR 

HO VEl A,l 
STDIR 

; SAYS NO RECOGNITION 

2 

201 

202 
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Possibility for SEAS to Take on & Small Contract w;th OIRAD 

) Thi5 memo reque s ts specific action frOm HOL and the SEAS team. 
It also announces a small commitment bY ARC to help set up and 
run some experiments, using our software people as SUbjects to 

) 

) 

perform some information-access tasks un~er observation. 1 

BACKGROUND 2 

We have been conducting a dialogue with representatives of 
CIRAD (and a bit with their sponsor, DR. John Goodenough , Air 
Force ESD) of! and on for some months. They are working on a 
"Computer Aided Software Maintenance Study. " Over mOst of 
thiS dialouge, CHI has been directlY inVOlved. 2& 

For baCkground documentation about their work see : their 
proposals to ESD , XDQC items (7588~ ) and (8622~) j their 
reports~ (7S 8S~ ) and (7S86~); some correspondence ~nd 
notes, 19l57 ,) 19156,) 19l59,) 19l60,) and 19l6l,), 20l 

The second stage of their work, Which was given support bY 
Goodenough and is now under way , includes plans for some 
experiments with SOftware-people SUbjects solving various 
kinds of information-access prOblems in source-code and 
documentation material. 2b 

Ea rly in the discussions, I agreed that we would consider 
giving some help for Borne experiments that might want to 
calibrate NLS as an aid to such information-access situations 
-- I have made it clear all along that our inVolvement WOuld 
have to be held to a minimal drain on our people/computer 
resources (not being a Question of what they WOUld be willing 
to pay for). 

RiChard Overton and Paul colen from CI RAD have been their 
main discussants . Overton arranged tor a CIRAD systems 
programmer~ Mrs. LarkIn Veigel, to spend two days here a few 
months ago to ge t a bit familiar witn our NLS and software 
environment. This Was when Diane Kaye was just learning~ anO 

2c 

they worked together. 20 

Based upon that experience, Veigel prepared (11 Apr 72) a 
thinkpiece toward an approach~ see XDOC (l0060~1 snd (10061,), 
Which I had to rule against because : 2e 

it WaS too lar ge a project in terms of the prObable level 
of support it would require from us, and 2el 

it din't promise that much experimental return as compared 
with a more straightforward utlization of the cur r ent N1S. 2e2 

1 



) 

) 

) 

DCE 17-MAY-72 18'22 10536 
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In the telephone discuss ion with OVe rton and Veigel about 
this thinkpiece 124 Apr 721, I suggesteo that they try to 
formulate an approach that didn't require any changes in NLS. 
nor any training of BUbjec~s 1n our ways of Working -. both of 
Which I feel would tend to involve too mUch of our resources. 
EVen if they Planned to do th~ programming and the training. 
we WOUld need to spend a lot of time helping to make the 
PTogamming project come along, and to make the training an 
experimenting seem reaSOnably representative of our set Of 
tools and techniques. 2£ 

AN APPROAOH FOR CIRAD-ARC COLLABORATION 3 

Recently () May 72), Veigel produced another thinkp1ece, XDOC 
110062,1 anO 110063,1, which was juOieO by CHI and me to be 
suitable for basing the jOint CIRAD/ARC development of a trial 
plan. CIRAD is • bit beh1nO .che~ule in getting its 
experiments planned, and would like to fOllow up with this 
Part of its project as soon as possible -. establishing a 
plan, setting up whatever CIRAD-tO-ARC contract might be 
necessary to cover our costs, and ge tting under way. )a 

It is quite logical that our pa r ticipation 1n this effort be 
done under the SEAS activity; so this memo is asking HGt, as 
acting coordinator of SEAS in WHP's absence, to coordinate a 
meeting with CIRAD peOPle who are currently planning on 
Visiting US wednesday, 24 May 72, arriving about 0930 (Mr . 
Paul Colen and either Dr . Richard overton or Mrs. Larkin 
Veigel). I set thiS date as being the earliest that HarveY 
could meet (getting hack from SJCC), the last date on Which 
CHI could participate (before his vacation , in order to help 
make a smooth handover), and the soonest that I could count on 
being back from Wa shington. (If thiS date won't work, Harvey 
can call Mr. colen, 1714 1 621-3942 1 

The purpose of thiS meeting will be to work out a plan of 
collaborative action, based upon their thlnkPiece (nnnn,l, 
that: 

gives CIRAD a reasonable boost toward their study goals, 
Whether or not there is any further COllaborative work with 

3b 

3c 

us; 3cl 

gives us reasonaole confidence that it won't require more 
than a few man weeks from our staff to helP in the 
experiment deSigns , any training for their staff, any help 
in monitoring the experiments and collecting data, the time 
of our staff used as SUbjects , and help in reviewing and 
interpreting the results. 3c2 

2 
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Small O ontr~ct with OIRAC 

and hopefullY, produces ~ata an~ insights that will be ot 
value to ue. (TO BOrne extent, the more valuable and 
relveant this activity promises to be to our SEAS thrust , 
or to our user studies in general, the more we could afford 
to get invOlved.) 

I would like J ON to be on call during CIRAD's visit to help 

303 

it/when needed on contracting questions. 3d 

3 
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What has been happening in Oak Pod 

) To responsed to Doug's request for a record of PODAO I 
interviewed all the members of Oak POD, except Walter Bass who 
was out of town, during the week of APril lO-l~. I recorded the 
interviews ana wrote the following account from the recording on 
May 9 . In the interviews I asked & series of standard questions 
to make the interviews comparable . I did not slways ask the 
questions 1n the same order. Diane Kaye interviewed me. I 
encouraged people to express themselves freely and neglect 
answering questions if they preferred not to. I promised each 
interviewee that I would keep the tapes to myself. 1 

) 

) 

As I reported elsewhere (Ijournal,1036,,) concensus is not 
Characteristic of our POD, I therefore report question by 
Question, giving for each question a general impression of the 
answers and some apt quotes rather than to drawing overall 
conclusions. 

Note, however,people that seem to have scattered opinions about 
the design and purposes of PODS but to agree on What has actuallY 
happened e.g. answers to the first two questions are diverse, 
wheras tney are pretty much the same on the question of 

2 

frustration or the content of the meetings. ) 

What did Doug haVe in mind when he formed PODS? 4 

Although many people said they did not fUlly understand and 
two people simplY answered 'ino'I, this question produced the 
longest anSWers. In general people asserted that he wanted to 
promote personal and organization aevelopment, but it turned 
out that people had very different notions of what personal 
and organizat~onal development is. 

"The WaY people develOp themselves via organizations and 

4. 

the way organiZations develop themselves via people . II 4al 

"TO replace Fadiman .- to handle personal prOblems. I' 4a2 

"We'd started to be like a software house ••• he wanted to 
bring us back to the total picture of social organization 
•• ~ something weird . " ha) 

"TO help the organization to into an organization in Which 
people do their work better because of the organization 
rather than dO their work in spite of it as is often the 
case now. 

"An experiment ••• for some purpose I can't imagine ••• 
becaUse he hasn't seemed to uSe what PODs have done. I ' 

1 
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"TO establish a torum where ARC people could discuss issues 
of personal and organiza~ion~l development ••• not as a 
dodge to avoid confronting the softWare peOPle on some 

, particular issue ••• organizations of people need to view 
themselves as improving 1n order to be healthY ••• Which 
should include some analysis. 

Have they done it (What Doug had in mind )? 

Even people who said that they didn't know What Doug has in 
mind Often had OPinions as to Whether it Was happening. 

For instance, one person who'd answered I'no" said, "They 
might be doing it (What he had ~n minal, •• ana Doug doesn't 

4&6 

5 

like that. 11 Sal 

The person who remarked abOut people developing via 
organizations said "people always say they want freedom and 
then when you give it to them ••• they say, 'Wha t do you 
want us to dO?'" 5a2 

"No ••• we are still very cautious." 

The person who talked about people needing to v~ew 
themselves as inproving said, "I don't think it has worked 
out near is expectations." 

We all answered yes except one who said, "no ••• I go to 

5&3 

5a4 

6 

Sleep." 6a 

MUCh Of the frustration centered ~round the amount of time 
devoted to getting organized and deciding What we should talk 
abOUt, etc. Some other frustration centered around people who 
had specific hopes for PODs th~t had been frustrated or the 
related process ot people vetoing one another's ideas. 6b 

"We've been struggling too much with people's varying 
expecta tiona. 'I 

tlI'm frustrated by having a. predetermined idea in my mind 

6b1 

and seeing such slow progress. 11 6b2 

"There i8 such a aisappointing amount of overhead time if 
we would onl y allow ourselves the luxury of doing what we 
really wanted ." 6b3 

"live had Bome fine conversations walking aWaY from the 

2 
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POD" ••• (they were frUstrated) "bY the size ot the group 
and the unexpressed rule that you don't i nterrupt." 

What WOUld you like PODs to dO? 

This Question prOduced the widest variety Of answers. 

"Deal with personal prOblems , not trip off into t he 
structure of ARC or SRI or the national budget ," 

"Talk abou t how we feel aboUt hoW organization things here 
have gone _._ what We think about the relation between ARC 
and SRI ••• the goals of ARC ••• learn so~ething about 
group dynamics ••• have more organization ••• have a 

604 

7 

7> 

701 

rotating facilitator, with a little bit of an agenda. '1 7.2 

"Bring in peOPle who know about things, experts in runnin~ 
groups, scientology, E. S. P., ••• " 7&3 

"To be a way for people's fantastiea about ARC to accrue 
reality either bY shaping ARC more or workin, out hOW they 
don't. " 

"I would make a group that could take some of the 
responsibility for running the organiZation , but that's not 
wha t Doug wants . I' 

Are PODs gOOd for anything? 

AnSWers to this question ran ged from 
~eneral, they were weakly positive . 
have to do with communication . 

"no " to IIOf course". In 
The gOOd cited tended to 

"I felt Borne comradBhip ••• I feel there is a place to 
bring up qUest ions, an au dience for certain things." 

"Xes ••• broadening communication ." 

Will POD. go on inoetinitely? 

Answers ranged fro m IIno" to lIyes". In general we felt they 
would prObably go on but with changes. 

IINot the way ours is going ••• it will either get bette r or 

7.4 

7>S 

8 

8. 

801 

8.2 

9 

9> 

die . II 9a1 

Has the content Of meetings changed? 10 

We ag r eed more on this question than any Other. In general we 

J 
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felt that it had changed trom one meeting to another but not 
over~ll. 

"Each meeting has its own character ' " but we're still 
hung up in the same mechanism ••• there is no particular 
pro gression." 

lOa 

1001 

What's at stake for you personally in PODs? 11 

Answers ranged from "nothing" to "my interest in ARC". In 
general we asserted their our stakes were small and had to do 
with either & chance at communication or getting to know 
people . 11& 

Has the PODs given you a clearer idea of hoW ARC operates? 12 

In general we answered no, but a few peOPle answered yes, No 
one answered yes stronglY. 12a 

"yes '" I've been disappointed ~o see how deeply proOlems 
are built into ARC •• , Doug is not going to change, but 
I'Ve seen new little ways of getting around them,'t 

"has ••• about the business end." 

12a1 

1202 

) 
Have PODS given you a clearer idea aoout what you can ge~ 
ARC? 

out of 
13 

) 

Most people answered no here too . It's interesting to note 
that there seemed to be no correlation between people feelin~ 
tney got had clarified their ideas about ARC and length of 
service, lJa 

"yes because I've learnea that ARC is pretty flexible, willing 
to experiment .,. tnat people fill a variety of roles." 13b 

Are PODs compUlsory? 14 

The answers to this question were most evasive. When pressed, 
five peOPle said yes and three people said no. Note these are 
different numbers from those that appear in 
(Ijournal,10236"l. Ijournal,10236 Typical evasions were "bY 
Doug'S directive, yes, by our POD, no." 14a 

Have POD! helped you in regUlar work with other members of OAK? 15 

There were 2 no's and 7 yes's , one strong yes. Someone 
commented that not being in other PODs sometimes hindered his 
WorK. 15_ 
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) Have PODs 1mprove~ the atmosphere here? 16 

) 

) 

The general answer was a moderate yes, but there was a kind of 
uneasiness about the yes as 1f the motion had been sideways. 

"They diffused a touchy situation (the Boftware group)~. 

liThe questloon, • Wha.t are we supposed to be doing here? I has 
not really been answe re d , but people feel better about. it." 

"Well, they give people more to talk about -- everybOdy 
know what a POD is. 1I 

Some re marks seemed to me illuminating but didn't fl.t neatly 
under questions, 

Upon talk isn't very healthy talk beC&UBe while we're talking 

16. 

1601 

1602 

1603 

17 

about it. we aren 't doing it." 11& 

"I k-eep thinking my head must be in the ""ron~ place. there is 
something I don 't understand or &ccept.~ 17b 

"Somebody should know whatls going on." 

"There IS time to do what everyone wa.nts , meet wnere everyone 
wants. 1I 

III' d like to know ~hat other peOPle tell their friends ~bout 

17c 

170 

their jOb." l7e 

5 
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priority message 

) this is not,repeatnot, a sample message . however.1t is l simple 
mess&ge. 1 

) 

) 
1 
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'hi 

, ahi training is complete 1 

) 

) 
1 
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IJ10S41) 16-MAY-72 11:07; Title: Authorls): John L. McN.mara/JLM; 
Distribution: Duane L. stone, James H. Bair, Thomas F. Lawrence. James 
C. Norton, Paul Rech, Dirk H, Van NouhUys, Richard W. watson, Douglas C. 
Engelbart, John L. Mc Namara/RBMS RWW DCE JLM; Sub-Collections: RADC 
RaMS; Clerk: JLMi 



TJB l8-MAY-72 ll'20 l05.2 
revtpo14 

) ft wints demo 19may 1 

) 

) 
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revtpo14 

IJ10542) 18-MAY-?211.20; Title. Authorls) . Thoma. J. Barcalow/TJB; 
Distribution: James C. Norton l Roger B. Panara , Joel P. Cavano, Dirk H. 
van NouhUys, John L. McNamara/JCN RBP JPC DVN lh ow are you ) JLM; 
SUb-Collections : NIe; Cl erk: JLM; 
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) This is a sample medsage 1 

) 

) 

1 
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S&~Ple Journ~l Session 

IJ10S431 18-MAY-72 11:22; 
Distribution: DUane L. Stone, 
C. Norton , Paul Rech, Dirk H. 
RBMS; Clerk: JPC; 

JPC 18 - MAY - c2 11 :22 10543 

Title : Au~hor(B): Joel P. Cava nO/JPCi 
James H. Bair, Thomas F. Lawrence. James 
van Nouhuys/RBMS; Sub-COllections: RADC 
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RBP lS-MAY-7 2 11:26 10545 

TPO Brie!ing/5550 

) Tom. please find out out if I am required ~o prepare briefing 
charts on P5550 for Frank's briefing. If so, please SUPPlY the 
format. 

) 

) 

1 

1 
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(J10545) 18-HAY-72 11:26; Title: Autnor(s): Roger B. Panara/RBP; 
Distribution: Thomas J. Barcalow, John L. MCNamar~/TJ8 JtM; 
SUb-collections: RADC; Clerk: RBP; 
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) The following is outPu~ from Redwood POD's meeting of 
17-MAY -72. The group seemed to feel that the time was spent 
proauctivelY. 

) 

) 

some discussion WiS devoted to the ~opic of meetings -- that 
there are so many and ~hat some seem so unsatisfying to the 

1 

participants. 2 

Some Buggestions were proposed that might improve situations: 3 

(1) The purpose of a meeting should be Clearly stated by its 
originator, and be understood by all invitees beforehand. 3a 

Simply stating the SUbject of the meeting is usuallY 
insufficient. For example, a meeting whose stated topic i8 
the NLS file System might oe: 301 

(al a tutorial intended for those with no knowledge of 
the System, 

(bl a working session in~ended for those who are 
responsible for maintaing the rile system , or 

fC) a long~range planning activity tor the deSign of a 

Jala 

Jalb 

new File Systero. )alc 

Clearly, for an individual to de~ermine whether his 
attendance is app ropriate , he must know which of ~he three 
flavors of meeting is actuallY intended. 

Furthermore, that information is important in his 
determination of the preparation appropriate. 

(2) The meeting chairman shOUld aSSUme responsibility for 
aBsurlng that the ann ounced topic and scope are adhered to, 
Since indlviduals have chosen to come or stay away on the 

Ja2 

JaJ 

basis of that information, 3b 

(3) Any written mater1.1 that is to be discussed a~ a meeting 
should be aistributed to the attendees WELL BEFORE the meeting 
is held. It is lUdicrous to hand out documentation at the 
start of a neeting and then expect intelligent discussion of 
it after barely enough time to SCan its contents. )c 

Each attendee should assume responsibllity for reading the 
approprlate documen~ation betore appearing at ~he meeting . 3cl 

Failing that, the others present should be able to 
distinguish those peOPle who have read the mate rial from 

1 
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those who haven't, so they can place the proper weight on 
the comments of each individual. 

{Requiring peoPle to wear badges was suggested as a 
means for distinguiShing the readers tram the 
non-readers. The gOod guys might wear green badges , and 
the b~d bUYS red.} 

Attendees Should then view themselves as either active or 
passive participants, depending upon Whether they have come 

3c2 

3c20 

prepared or not. 3C3 

(~) The voting maChine present at the first meeting of FRAMAC 
Was tnought to be a potentially Useful tool for helping the 
attendees to assure that their time is not mis-spent. 3d 

(5) Several members of the POD felt that assuring tnat every 
other week WaS free of regularly scheduled meetings (e . g., 
FRAMAC, PODAC) would helP them to increase their productivity, 
bY giVing them a full week of uninterrupted work (disregarding 
the ineVitable, spontaneous working meetings that ari~e, which 
shouldn't be discouraged). 3e 

(6) Fin&lly, one might dO well to consider Journal memos as 
SUbstitutes for meetings, in those cases where the pl&nne~ 
activity is SUfficiently non-pa r ticipatory and involves only 
the dissemination of information from one indiv1ual to a 
Kroup. 3£ 

In line with thiS thought, and because the nUmber of 
Journal items that one must regularlY peruse is already 
large, it WaS suggested that Journal-entry submitters 
exploit the oft neglected COMMENTS field to classifY the 
entry -- immediate action, information onlY, meeting 
announcement, etc. If a standard set of keywordS were 
adopted, then an individual could 'sort' his mail in a WAY 
that facilitates its aosortion lor discard, as the case may 
be). 3fl 

Some sort Of more personalized claSSification might be 
possible. For instance, a meeting announced via the 
Journal to a group of people might be very important to 
Borne recipients of the announcement and only of marginal 
intrest to others. If some formal mechanism existed for 
distingUishing this type of SUb-Classification, it Would 
provide another handle for managing one's mail. 3f2 

There was So~e discussion (as there always seems to be) of 

2 
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) PODAC itself, and . in particular, of criteria for determining its 
effectiveness. 4 

( ) 

) 

It Was suggested that it is important that at some point in 
time there be a jUdgment maae about the effectiveness of POD 
activity. 4a 

presumably, PODAC exists to (at least Ultimately) increase 
or improve Bome TANGIBLE output of the group (AnC) by 
increasing ARC's effectiveness as a team. Thi! improvement 
may involve: 

the improvement of NLS. 

ita replacement With something superior, 

its implementation on other types of machines andlor it! 

4.1 

4.1b 

exportation to other installations, 4alc 

the production Of improved hardWare systems, 

cooperation with other system-building groups, 

the service the NIC provides to the Network community, 

whatever. 

If in fact PODAC is intended to improve the effectiveness 
of ARC 1n one or more of its formal pursuits, then surely 
it is important to be able to jUdge how effectively PODAC 
as formulated is bringing us to that goal. 

It was suggested that PODAC seek profeSsional assistance in 
formUlating a set of improvement-determining criteria and 
in applying them (at the approprate time) to assess PODAO'S 

4al0 

4ale 

4alf 

4alg 

effect on ARC 'S performance. 4a3 

3 
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Jhange in Network Liaison 

Jeanne: 
Plea.se cha.nge 
Jerry Powell. 
Thanks, 
PelKY 

the Netwo r k Liaison at MITRE from peggy Karp to 
Same address same extension (x2391). 

1 

1 
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NWG/RFC# 350 RMS IB-MAY-72 15:3B 10549 
User Accounts for UCSB On ~line System 

For the past year UCSB hiS provided free use of the UCSB 
On-line System to Network si~es . Recharges tor this 
service are being paid for by the Computer Research Lab 
with funds out of our current ARPA contract. Connect 
time for the month of April totaled 152 hours. 

presentlY, all use rs are running on the same account: 
User Number;196, ID Code=57372, User N&me~ARPA . As 
such, it is difficult to monitor the amount of use by 
each site . consequently , we are changing the login 
procedure for Ne twork users, effectiVe 1 June 72 . 

Commencing June 1 , the new login parameters will be: 

User Number=196 
IV CoO. - 57372 
User Name=(s1 te designation) 
Job N.me-(you r n.m.> (NIC IV will sUfficel. 

The appropriate site designation is 11s~ed at the end of 
~h18 RFC for each aff111iation presently connected to 
the ARPA Network . Any site omitted from this list Which 
plans on running at UCSB should contact me at (80S ) 
961-3793. 

Networ k users of the UCSB on-line System are reminded 
that these free accounts are provided for Network 
experimentation. We alsO encourage use of this service 
on a casual basis inorder that users unfamiliar wi th the 
Culler - Fried system may acquaint themselves with some of 
the facilities available. However, sites intending to 
use th e system on a prodUction basis are requested to 
open a private account to Which computer charges can be 
bille~. 

We will also continue to provide free remote batch 
support on a limited basis. Again , this service is 
provided as ~ convenience to Ne~work sites who ire 
attempting ~o implement and debug Network software. 
Sites sUbmittin~ production jobs will be expected to 
open a Computer Center account and pay tor computer 
chirges billed to that account. 

1 

1 

2 

3 

3' 
3b 
3c 
3~ 

5 
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) 
H£1111.t10n Net.work Site Designation 

Add.ress (User Name) 7 

AMES-67 16 AMES 7' 

AMES-ILL lAC ? AMES 7b 

AMES-TIP 144 AMES 70 

BBN -N CC 5 BBN 7a 

BBN -T ENEX 69 BBN 7. 

BBN-TENEXB 133 BBN 7£ 

BBN -T ESTIP 158 BBN 7K 

BURR 15 BURR 7h 

BURR- TEST 79 BURR 71 

CASE-10 13 CASE 7j 

) 
CMU-10 14 CMU 7k 

ETAO - TIP 148 ETAO 71 

OWC-TIP 152 GWC 7m 

HARV-1 73 HARV 7n 

HARV -10 9 HARV 70 

HARV-ll 137 HARV 7P 

ILL-ANTS 12 ILL 7q 

ILL-CAO 76 ILL 7r 

LL-67 lO LL 70 

LL - TSP l38 LL 7t 

LL-TX-2 7ll LL 7u 

I1COL - 418 22 HOOL 7v 

MIT-AI l34 ;IIT 7W 

) MIT - DMOG 70 MIT 7x 

MIT-NULTIOS 6 MIT 7y 

2 



NWG/RFCk 350 RMS 18-MAY-72 15:)6 10549 
User Accounts for UCSB On - line System 

) 

MITRE - TIP 145 MITRE '/z 

NBS - CCST 19 NBS 7a-

NBS-TIP 147 NBS 7a. 

NCAR - 'I600 25 NCAR 7ab 

NCAR-TIP 153 NCAR 7'C 

RADC - 645 18 RADC 7aO 

RADC - TIP 146 RADC 7.e 

RAND - eSG 71 RAND 7a! 

RAND - RCC 7 RAND 7ag 

SDC - ADEPT 8 SOC 7ah 

SRI - AI 66 SRI 7.1 

SRI-ARC 2 SRI 7aj 

) sU-AI 11 SU 7aK 

TINK - .lB 21 TINK 7a1 

UCLA-CCN 65 UCLA 70m 

UCLA - NMC 1 UC LA 7an 

UCSB -75 3 UCSB 7ao 

USC - 4. 23 USC 7'p 

USC - TIP 151 USC 7'Q 

UTAH - 10 4 UTAH 7ar 

) 

3 



DVN 19-MAY-72 8'35 10551 
Frameworks ana Technical publications 

~ One major usefulness of technical pUblications is to reset 
in!ormatlon--resulta-- from the BPcialize~ framewoTke where they 

) 

) 

often appear into a more generalized framework. 1 

ThUS, if we apeak of one document replacing another rather than 
~obsolete1ng" we not only avoid grammer that PUZZles most readers 
("obsolete" is not a verb in stanOard EngliSh) but also open a 
channel to the whole human experience of one thing replacing 
another. 2 

Similarly the framework of a page indented stepwise on the left 
and hedged with someti~es lengthy alphanumeric strings on the 
right, puzzles readers. 

The sentence above illustrates a little the results of talking 
about familiar things in more gener~l frames. Ja 

We may on occasion have good reasons to try to force our readers 
into frameworks that are uncomfortable to them, but in doing so 
We must recognize that we will pay a price in misunderstanding 
an~ conflict. 4 

Because of that price. I always start with the assumption that 
technical pUblications should be cast in a frame as wide as 
POSsible without distorlting the content. 

1 

5 

6 



JEW 19-MAY-72 13:36 10552 
Network U~ility Seminar 

) MEETING ANNOUNCEMENT 

) 

) 



., JEW 19-MAY-72 13:36 10552 
Network Utility Seminar 

) Several people h~ve suggestea that ~hey would tind U8efUl, a 
Short seminar on Borne of the NetworK~related TENEX utilities. 1 

) 

) 

AccordinglY, such a tutorial will take place thiS Friday, 
26-MAY-72, between 1 and 2 PM. 2 

Discussed will be &t least the following: 3 

COPYing files between two TENEX systems in the Net 3a 

USe of TELNET in accessing other time-sharing systems 1n the 
Net 3b 

Any other, Net-related topic about which peoPle are curious 1S 
also an appropriate topic tor discussion and will be dealt with 
upon request. 

1 

4 

5 



) 

RWW 19-MAY-72 15:31 10553 
FRAMAC Notes May 19 

) FRAMAC NOTES MAY 19 - . RWW 1 

Bart Cox cnaired the first hour. 2 

) 

Bart started off the session ~ read the tWo high level goals of 
the 1962 report. 2a 

to find the factors which limit an individual's ability to 
handle co mP lex proble~s 2al 

develop systems to better match individual capabilities to 
problems 2a2 

He then asked hoW peoDle felt about these. The remainder of 
the mee~ing was a long rambling discu~s ion, but my 
interpretation of it was that the following points were at 
issue with the group generallY split. 2b 

1. 
any 

Whether or not very general 
real operational meanin~. 

goals such as above have 
2bl 

2. Why hasn't the group really attacked prOblem ~l above. 2b2 

3. Whether or not instead of such general goals we 
shouldn't have more concre~e applicatons from whiCh to 
obtain feedbacK on our pror.res. 

A vo~e WaS taken and the group Wa~ split with a small 
majority for taking more concrete applications dealing 
with end users, the others more for ARC'S historical 
approach of seli · use. 

There was conSiderable discussion about eVOlution 1n 
general and AkC 'S role in this process . Some discussion of 
ARC bein~ spread too thin to do both good augmentation 
reSerc h and applicatio~s SUch as NIC. Some discussion that 
apPlicatons such as NIC are really research on another 
level rather than the claSSical university type stuf£. 

Some concern that our leader didn't really kno~ where we 
were going or if he did COUldn't communicate adequately to 
lead. 

No general concensus reSUlted on any point except what felt 
to me as ~eneral agreemen~ that things as now existing Were 

2b3 

2b3a 

2b4 

2b5 

not satiSfactory to anyone. 2b6 

Those interested 1n detail whO weren't there are referred 

1 



· .. RWW 19-HAY-72 15:31 10553 
FRAMAC Notes May 19 

) 

) 

to the tapes of the session which captured all but the 
first 15 minutes or so. These tapes may be transcribed. 

2 

2b7 



JBP 19-MAY-72 15'51 10555 
more on Output Device Teletype 

) ~ick, i am almost positive that i had my paper 1n right and so 
forth. i dO use a model 37 tty for most of the hardcoPY 
interaction i do, while i use an imlac simulatiing a 37 tor most 
of my editing . there is one thin that would make my use of ijo d 
til easier -- giving me Borne time to get the top of page lined UP 
just after the first set of dashes is typed. a question -- WhY 
aoes "odt" send ~ or 5 (DEL) characters at the beginning of each 
line ? 

) 

) 
1 

1 



ADO 1~-MAY-72 15: 56 10556 
REQUEST FOR OLD RFC'S 

') NICnote: 1 

to: C1n<ly Pa.ge 1. 

sUbject: 01<1 RFC'a lb 

date: II May 72 lc 

from: Buz OWen 10 

Plea.se send me the following Rye 's: 2 

I RFCNlNIC#) 2a 

1/4687 2b 

2/4688 2c 

3/4689 2<1 

9/4695 2e 

18/4720 2f 

25/4727 2g 

) 28/4730 2h 

2914731 21 

33/4735 2j 

34/4736 2k 

38/47h0 2l 

39/4741 2m 

40/4742 2n 

4514747 20 

46/4748 2p 

47/4749 2q 

48/4750 2r 

49/4728 23 

) 
1 



ADO 19-MAY-72 15:56 10556 
REQUEST FOR OLD RFe's 

50/4751 2t 

53/4755 2u 

54/4756 2v 

55/4757 2w 

56/4758 2x 

57/4759 2y 

58/4760 2. 

60/4762 2 •• 

64/4964 2aa 

65/4965 20b 

66/5409 2.c 

721 5415 2.~ 

7315416 20e 

) 76/5180 2af 

03/5621 20g 

86/5631 2.h 

94/5725 2a.i 

9./5731 2.j 

98/ .744 2ak 

10015761 201 

104/5765 2am 

111/5515 20n 

117/5826 2.0 

122/5834 20P 

125/581ll 2.q 

) 
2 



ADO 19 - HAY -72 15:56 10556 
REQU EST FOR OLD RYe 'S 

) 12615842 2&r 

130 /5 84b 200 

134/6711 2at 

14416729 2&u 

14616742 2n 

154/6759 2.w 

162/6774 20x 

166/6780 2&Y 

169 /67 89 20. 

174/6799 2b* 

17717102 2b. 

17817118 2bb 

17917119 2bc 

) 184/7128 2bQ 

18617130 2be 

1 87/7131 2bf 

190/7135 2bg 

191/7136 20h 

192/7137 2bi 

194/7139 2bj 

195/7140 2bk 

19917151 2b1 

204/7196 2bm 

20617176 2bn 

208/718l 2bo 

) 
3 



ADO 19-MAY-72 15'56 10556 
REQUEST FOR OLD RFe's 

) 209/7187 2bp 

21017189 2bq 

21517545 2br 

21717547 2b. 

21917549 2bt 

22517624 2bu 

22617625 2bv 

227/2631 2bw 

229/7646 2bx 

230/7647 2by 

2)117648 2bz 

232/7649 2c* 

233/7650 2ca 

) 23617661 2cb 

23717662 2cc 

23917664 2C~ 

24117671 2ce 

24217672 2cf 

24617687 2cg 

24717688 2ch 

25017691 2c1 

251/7692 2cj 

25417695 2ck 

263/7811 2c1 

264/7812 2cm 

) 
4 



ADO 19-MAY-72 15:56 10556 
REQUEST FOR OLD RFC'S 

) 265/7813 2cn 

26817816 2co 

269/7617 2cp 

273l7b37 2cq 

278/8056 2cr 

280/8060 2C8 

281/8163 2ct 

282 / 816. 2cu 

283/8165 2cv 

285/8271 2cw 

286/8272 2cx 

289/8295 2cy 

290/8300 2c. 

) 29218302 2d* 

291./830. 2da 

295/8355 2db 

296 / 81.81. 2dc 

297/ 81.d5 2dd 

299/8487 2de 

301/9073 2df 

3021907' 2dg 

304/9077 2dh 

305/9078 2di 

307/9258 2dj 

308/9259 2dk 

) 

5 



ADO 19-MAY-72 15:56 10556 
REQUEST FOR OLD RFC'S 

) 3111934l 2d1 

HMM 3ANDA HALF ALPHABETS LOOKS LIKE A LOT AT ONCE PER LINE, BUT IT 
WILL BE GREATLY APPRECIATED •••• BUZ 3 

\ ) 

) 
6 



DVN 19-MAY-72 16:29 10SS7 
1971 Report ~o Rome : (documentation, section~l,) r~apport1oned 

) As some Of you Know (documentation, section-I.) has gone bad 
repea.tedly. 

) 

) 

I have reaport1oneO the contents into the files nameO in the 
link~ in the following outine: 

I Team Augmentation 

DSS (~SD) <JON> Pages =10 

(dccumentation,sec-i - dss,I 

(documentation,sec-i-Oss,) 

Han~book (MFA) <JON> 

ds 

BRS (JON) <DVN>Pages= S 

Basic NLS <JON> 

(documentation,sec-1-nls,1 

Internal organization 

(documentation,sec-i-org,) 

The file (documentation, section-i,) is still around with links 
to the contents. 

When you enter completed drafts, please enter them in the 
scattered files. 

1 

1 

2 

2. 

201 

202 

2.3 

2a3' 

204 

2a4. 

20S 

2.So 

206 

2&6& 

207 

3 

4 



DVN 19-MAY-72 16:33 10558 
<NIe) Files are Neve r Private 

\ This message follows DOE 's memo on privacy of files 
(journal,10452) .All files in the directory (nic> are open for 
anyone to read at any time . 

) 

J 
1 

1 



) 

) 

) 

DVN 19 -NAY-7.2 l6:4l 10559 
My PiLes Are ALL Open 

This .es8aae :tolLows DCB' S l1Iemo on prl vacy 0 t .1 i Les 
(Journa.lt10452, ).Fell .tree to read my :flles,any fiLe that appears 
in .y directory is there 10r your readin~ or copyina . 1 

1 



) 

) 

) 

DVN 19-MA Y-7.2 16: 41 10559 
My FIles Are All Open 

(Jl0559~ 19-MAY-7216:41; Ti tle: Au"thor(s): Dirk H. va.n 
Nouhuys/DVN; Dlstrlbu"t.1on: James E . Whi"te, AU61menta'tiou Research 
Handbook , Jacques F. Vallee, Diane S. Kaye, Pu.ul Hech, Michael D .. 
Kudllck, Dona ld R. Cone, Don L imutl r Willi am R . PerQ·uson, Pr Isc i 110. 
Lister, Linda L. Lane, Marilyn P . Auerbach, Walt Bass, N.ary S . Church, 
William S . Duvall, Douglas C. Engelbart, Deauregard A. Hardeman, Martin 
B. Hardy, J. 1) . Hopper, Charles H. I.-by, Mil E . Jernigan, Harvey G . 
Lehtman, Jeanne B. North, James C. Norton, Cindy Pas e, William U. 
Paxton, Je_~1rey C. Peters , J ake Ratli1~, Barbara E. Row, Ed K . Van De 
Riet, Dirk H . van NouhuyB, Kenneth E. Victor, Donald C . Wallace , R ichard 
W .. Watson, Don .l. Andrews, ROMe Air Development Center (JSIN.)/SRl-.Ail:C 
~ADC; Sub-Collections: SRl-ARC RADC; Clerk: DVN; 



WSD 22-MAY-72 10:11 10561 
L10 OhangeS 

) Two features of relatively limited utility have been added to 
L10. 1 

) 

) 

III UND-OK 10 

If this statement appears in your L10 User program L10 will 
not report undefined symbols as errors, thereby allowing 
you to execute a program which has undefined symbols in i t. 1&1 

The statement may appar anYwhere where a DECLARE is legal. 
and may be optionally followed by a semi - colon. 1&2 

121 NLSSYM lb 

If this statement &PpeiTBf in your program Which is being 
compiled uaig output compiler, L10 will define all 
undefined NLS symbols with the values Used in the current 
system. lbl 

This feature 1s useful for debugging and loading parts of 
NLS which are relatively independent of other parts, and 
Can be loaded (a t leas t tem porarilY) in transient areas . lb2 

1 



DHC 22-HAY-72 17:29 105 62 
U.ing ATTACH & AT or AFTER? 

) Hello~ arain, again, again; 

) 

) 

1. When ATTACHing a detached NLS job lat least when doing it thru 
the NET), NLS seems to assume that you are a Model 33. It does 
not seem to remember what type ot device you were before 
detaching. 

2. Does the Delete Statement mean 'at ' or latter' the address 
specified. i.e., will 'd s .lc2' delete .lc2 or .le) ? The 
Insert command clearlY means lafter' . I asked about the 
posalbility oot changing that one when I waS Visiting for the 
class. Perhaps I am unique, but I the ambigUity between 'atts 
and lafter's gets quite confusing tor me . 

3. Thanx . 

1 

1 



LPD 22-MAY-72 21:55 1056) 
What to do un~il CPYNET arrives 

) please ~istr1bute this further as appropriate 

) 

) 



LPD 22-MAY-72 2l:55 l0563 
Wha~ to 60 until CPYNET ~rrives 

') This document describes the agonizing procedure for copying files 
between two TENEXes on ~he network. 1 

) 

) 

Someday there will be a wonderful OPYNET sUbsystem to do this, 
or perh~pB the file system w~ll be extended to allow opening 
files at other sites, but for the moment it seems that the 
existing CP¥NET cannot cope with the rapia flux of TENEX 
verSions, geograPhical barriers , •••• 1a 

The procedure to be described assumes that you can log in on the 
host whiCh is to receive the files (called receiver) and then log 
in on the host which is to send the files (called sender) Using 
TELNET. 2 

If you don't know how to use TELNET, type y when it asks HELP? 
lat SRI) or type HELP (carriage return> lat BBN ). 2a 

You must find out your TENEX job number at both ends , using 
SYSTAT or JOBSTAT. 

Rememoer that you can leave TEtHET at any time with tc and 
return with CO~T INU E if you haven ' t called another SUbsystem 
in between. )& 

Also re~ember that the jOb number is printed 1n decimal; you 
will have to convert it to octal in a momen t. 30 

Let ssn be the numbe r (job * at sender + 30)240) * 100000 + 3, 
all numbers octal. and ran be the number (jOb * at receiver + 
303240) * 100000 + 2; e.g . if you have jOb 3 at the sender and 
jOb S at the receiver, ssn would be 30324300003 and ran would be 
30324500002. 4 

Now at the sender give the eXec command: 

COPY stile NET:) .receiver-rsnjT 

E. g. 

COPY GARBAGE NET:3 .SRI-ARC-30324500002 ; T 

Now immediately do a to and at your own (receiver) end give the 
exec command: 

COpy NET:2 .sender -ssnjT rfile 

E.g. 

COpy NET :2. BBNTXA - 30324300003 ;T MYGARBAGE 

1 

5 

5a 

6 

6. 

7 

7a 

8 

8a 



LPD 22-MAY-72 21:55 1056) 
What to do un~11 CPYNET arrives 

~ This will copy the file namea s!ile at the Bender to the file 
named rfile at the receiver. After a pause the command will 
complete; do a CONTINUE to get back into TELNET . You should get 
a 0 indicating that the copy completed successfully on the other 

) 

) 

end. 9 

You can give thiS pair of commands With other files and the same 
re n and 5sn as long as you do not log out on either end. 10 

When you are done, log out in the usual way (i.e. log out at the 
other end firat, then type tVfD to close the connection, then log 
out at you own end it you wiSh). 11 

2 



VR8 22-HAY-72 2l:56 l0564 
TEST 

) JUST CHECKING TO SEE IF I GET THIS ONLINE OR OFF OR BOTH . 8UZ 1 

) 

) 
1 
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DVN 2)-MAY-72 10:01 10565 
Training: Delays and Plans 

.) Delays: 1 

) 

) 

The tutorial workbooks for TNLS did not get in the mail until 
tOd.ay. 

Duplication of the flip charts will not begin until next week 
lour only letterer is having finals this week). We should 

1. 

finish them on Friday. Ib 

Journal item (joUrnal~8119,) includes an outline of how the 
charts are arranged . It is a little OUt of date, but might 
guide you in assembling them. I intend to put out a new 
outline as soon as work on the report permits. 101 

Tom and I should prObably have a little computer· augmented dia log 
about training plans. Unless I hear otherWise, I will put 
together, again as report work permits, a rough plan of what I 
th ink the next training steps should. be an we can all look at 
it. 2 

1 



MFA 23-MAY-72 11:36 10566 
re: attach/~e~ach and at vs.after 

) Hi ~here --
1. ~our propensity for embarrassing US has succeeded again. Tne 
attach/detach phenomenon (or lack thereof) is a known hassle and 
will be approached some tine or o~her. To quote the local mavin 
"it1s a can of worms" . usage advice - you takes your chances. 

) 

) 

2. This one is easy - Delete statement references the statement 
AT Which the eM is currently positioned. I conBider the InSert 
command to be Insert AT alsO - even though the way it turns out 
the new statement is inserted AFTER the address specified. In 
this case AT an AFTER are pretty much synonymous - nu? 
3. yurwelcum 1 

1 



KEV 23-MAY-72 11:43 10567 
meeting annoucment 

) There will be & meeting next we~nesday (5131) at 10:30 to ~1BCUSS 
the prOblems of not reading journal mail. The meeting will also 

) 

) 

be a tutorial as to hoW to read mail. 1 

All those who do not read their mail regularlYI (this is 
principallY those who ~o not work at displaYs) are strongly 
encouraged (required?) to attend. 

If you have any questions regarding this meeting, please address 
them to JON or DVN. 3 

1 



I KEY 2J-MAY -72 11:57 10568 
more on at~~us board 

) I have not received any comments about my proposal for a system 
status board. I assume this implies acceptance of the idea ano 
Would like any suggestions as to what should be included in the 
board. 

) 

) 
1 

1 



WLB 23-MAY-72 12:39 10569 
Minute. o! 16 May 1972 FODCOH Meeting 

) Attendees 1 

) 

) 

Cedar: LLL KEV 

fir: OF WRF (!or DeW) 

Oak: WLB DL 

Redwood: MFA 

JDH 

Announcements and Reques~s 

WRF, MEJ, and WRF requested that they be permitted to 
participate in the POneQM meeting in Place of the Fir POD 
r epresentatives . 

A motion was made and passed that this not be permitted, 
and instead WRF was asked to Bub for Dew who w~s ou t of 
town. 

The r e was some feeling that communication was breaking down 
in Fir POD in that it (they) coula not choose 
representatives who wanted to be on PODeOM and who were 
willing to try to adequately represent Fi r POD there. Some 
members Of PCDeCM felt that this was a matter for Fir POD 
to work out for itself rather than taking up time whiCh 
paDeCM needed to devote to more ge neral prOblems. 

Ma rilyn reminded everyone ~hat Doug has prepare~ ~ memo on 
file-privacy policy (104S2~) and that the PODS are expected to 
discuss this issue and forward their comments and 

1. 

1b 

10 

1d 

1e 

2 

2. 

2a1 

2a2 

reccommendations to PODCOM. 2b 

It was pointed out that Dave's role on PODCOM waS still a 
mystery to many people and that there had been promises that a 
memo describing his role would Boon be forthcoming. Dave 
explained that it was still a mystery to him as well but that 
he wOU16 try to get out such a memo; Mari lyn offered him 
assistance. 2c 

Mike Bent a reQuest that the status of the applicants' 
information blurb be clarified. I (WLB) admitted that I had 
been sit~ing on the matter because I didn 't have the heart to 
lay another writing request on DCE ~ RWW~ and JON who have been 
Valiantly trying to get out a project report and said I 
thought it WOUld be better for MDK to handle this~ as he 

1 



) 

) 

) 

WLS 2J-MAY-72 12:39 10569 
Minutes Of 16 ~ar 1972 PODOOH Meeting 

Volun~eered to collate the contributions from the several 
contriou~ors. 

Ken reporte~ that Cedar POD has experienced encouraging 
Buccess with their program of letting a different POD member 
.ct as leader each week .~ the tone of their meetings has 
changed from apathY to enthUsiasm with just this change in 

2d 

their "moaus operandi. " 2e 

We continued the analysis and Planning process Which began 
several meetings ago and reached unanimous agreement on two 
proposals Which# if they are approved by the PODS, will be 
submitted to Doug as pone OM recommendations for "official" PQDAC 
pOlicy: J 

PODAC 1s considered to consist of two complementary thrusts 
drawin~ on certain specified resources and coordina~ed by 
PODCOH: Ja 

The purpose of the first thrust 1s to provide a 
representational structure with mechanisms for ARC members 
to discUSS attitUdes, issues, and beliefS, and to voice 
consensus opinions. 3al 

The present structure of PODS, represented on PQDCOM 
will serve as the model for this future structure, with 
whatever changes are adopted as improvements . 

The purpose of the second thrUst is to make it possible for 
ARC members to start up and run special interest activities 
drawing on available PODAC resources. 

PODCOM Will act as coordinator for such special interest 
activities ana will consider proposals, allocate 
resources, and monitor these activities. 

PonCOH has the authority to allocate up to 10% of ARC · s ~otal 
personnel resources and (Within that limit) up to 20% of any 

3ala 

3a2 

Ja2a 

individual·S time to PODAC activities. 3b 

2 



DVN 23 - MAY - 72 17:21 10571 
Glossary of 1971 Report to Rome is Ready for Rev1e~ 

) A draft of the glossary for the 1971 report to Rome is ready for 
review (documentation~gloBSary, ). 1 

) 

) 

I solicit suggestions about errors or omissions . 

Ma rilyn is the reviewer of record, but others may want to glance 
over the list if only because terms that have been sUbject to 
controversey are included. 

1 

2 



WLS 24-MAY-72 10:14 10572 
New Output Proces8or .- Try It~ You'll Like It 

') REJOICE I HEJOICE I The Output Processor has risen again ! 

) 

) 

The running version of the Output Processor 
(SUbsys>outprc.sav;69» l~cks many of the bugs possessed by its 
predecessors, notably the notorious 
ran dOmly-stopp1ng - on-long-files bug , along With several other 
bugs of more recent vintage. Please let me know if you encounter 
any bugs in the OP after receiving thiS message . {If it 18 
necessary to oack up to a pre vious version of the output 
Processor, use <subays)oldoutprc .aavil .} 

Goad Luck -- Walt 

1 

1 



DVN 24-MAY-72 14:17 
Documentation Production and con~rol system Team M~eting of 
23: Minutes 

10S73 
M.y 

) entry 1 

) 

(Bass) Rough outline- Latest Master Catalog UPdate and 
Production system Design Iwith 3 29 OCT 71 7894 B.ss 1. 

IBass)* CATALOG PRODUCTION AUTOMATON DESIGN CHANGE PROPOSAL 
4 Aug 71 7465 B.ss 

IB.ss)* CATALOG PRODUCTION AUTOMATON DESIGN PROPOSAL 
23 Ju1 71 7451 Bass 

(Sass)* Catalog Production Automaton Post-Mortem Plans 
10 Aug 71 7483 Bas. 

(8&55)* Catalog Producion Automaton Post-Mortem Plans 
10 Aug 71 7483 Bass 

(Bass)* Catalog Support System Implementation Plan 
15 Dee 71 8005 Ba •• 

(BaBsl* 
Design 

Draft of Catalog Production Automaton 
14 Jul 71 

Preliminary 
7413 Bass 

(8&55)* Master Catalog Entry system Design Proposal 
4 Nov 71 7938 Bass 

(Bates)* Notes on 
12 Jun 71 7273 

(Duvall)* More on 
18 Nov 71 8068 

HardCoPY Equipment. 
Bates 

dynamiC NLS Documentation 
Duvall 

IEngelbart)* APPENDIX C: 
System 
Engelbart 

Documentation prOdUction and Oontrol 
13 Jun 71 7281 

(Engelbirtl* ARC/IPT project-Continuation Thinkpiece 
13 Jun 71 7271 Engelbart 

(Engelbartl* 
Ames 
Engelbart. 

Oontact Report : DeE visit 'to Loren 
25 May 71 

Bright .. 
7023 

NASA 

(Engelbartl* Note on future sales-type serVices from NIC Qno 
RINS, ana accounting-system 26 Aug 71 7608 

lb 

le 

ld 

le 

1£ 

19 

Ih 

11 

Ij 

l k 

11 

1m 

Engelbart 1n 

(Engelbart)* Notes on Possibility of ARC Giving System Support 

1 



) 

) 
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Abstract 

AB,TRACT 

TIME COVERED 
Thi s report covers in oetail worK from February 
1971 '0 May 1972. 

TENEX 
During that time our PDP-IO and accompanying 
TEN EX time-sharing systems became operational. 
We have made s~all adaptations in T~NEX and 
developed a system that senus ana retrieves 
files from tape a rchive . 

NETWORK INFORMATION CENTER 
Use of tne NetworK Information Center haB 
increased steadilY, inclUding regular creation 
oy experimenters at several sites of 
special-purpose documents on our system and 
severalfolo increase in aocuments stored and 
cataloged, both online and in hard copy 
aispersed at the sites. We have preparea and 
aispersed manuals and given regUlar courses in 
our system to classes ga~hered from the Net . In 
thp last weeks of the contract our a1splay 
syatem ran experimentally from another site for 
the first t.ime . 

HARlJ\tAH.c. 
ie have added RP02 disc packS and leased more 
JO-characte r- per-second thermal printing 
Ler~inals and compatible cassette recorders t o 
store text for later p r ocess~ng ~n the system. 

NEW FEATURES IN NLS 
To ou r online system we have added : 

a command language, D~X , Wh ich allows entry 
of text on tape for later automatic 
processing into NLS files ; 
several features which ~llow users to draw on 
the power of NLS ~ore e~£ectivelY, ~ncluding 
individUal control of a bUf£er for compiling 
various specia l pu r pose pro grams; 
cross file editing to our typewr1ter-oriented 
command langUage, TNLS , alon~ w1tn other 
features that suit NLS to typewriter terminal 
work ; and 
to our display system, the capac1ty to split 
the screen , load several files at once, and 
transfer information from one file t o 
a.nother . 

We nave begun the redesign of NLS i n modular 
units which ~ill , among other things, ease 
trRnsfer of all or parL of NLS to other systems . 

Online Team Envi ronment 
-1 

1 
a 

101 
1 B 

l bl 
lc 

1cl 
1d 

lQl 
1e 

101 

.leJ.a 

lelb 

l elc 

l.eld 

le2 



) 

) 

) 

SRI-ARC 1 6- AUG - 72 10:02 1 0i7i 
SRL-ARC ~ JUNE 1972 1u,75 

AbB~ract 

MANAGEMINT SYSTEMS 
In m anage~en~ applications we developeo a first 
cut tas k-an~-assignment ~anage~ent 
record-keeping system, made ever - grow1ng use of 
our dialog suppo r t system in management , and , 
near the end of the contract periOd , reorganized 
our ~ roup into operational and project Buog r oups 
(a matrix organiza t ion) with projects oriented 
toward needs outs~de ANC. 
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Introduct~on 

SUMMARY 

I. INT RODUCTION 

A. ~e are developing a system ot online computer aids for 
augmenting the performance of individuals and tea~a engaged 
in intellectual work and an Inforl~ation Center for the DARPA 
Computer Networ~ . This document r~portB hardware and 
SoftWare developMent and appl ications 1n several areas, and 
summarizes plans for continuing development. 

B. We discuss here the work performed under a contract Which 
extended fro~ Feb ruary 8 , 1970 to May 9 , 1972, bUt recount 
in detail onlY work of the last fifteen months of that 
pe r iOd. our work from Februa ry 8 , 1970 until February 8, 
1971 is report ed in the Interim Technical Report, dated 30 
June 1971 , NET'ORK INFORMATION CENTER AND COMPUTER AUuMhNTED 
TEAM INTERACiION, RADC - TH - 71-17S, AD 737 131 1~277,1. The 
1970 work is Bum~arized below but ~iscussed 1n the oody of 
this report only where necessary to explain 6evelopmentB of 
toe last fifteen months . 

c. ARC has begun to maintain online & deta~leo deBc ription 
Of the current aLate of its activities, the HandQoak 

3 

)a2 

) discussed below , see -- , Sb). 3.3 

) 

1 . The reader may fina in docUments c1ted in the handbook 
more ~etailed accounts Of several matters than appear in 
this report, partiCUlarly of command and computer 
langua ges . 

2. The detai led accounts are 1n the fOllowing Handbook 
QOCUments: 

TREE META 110869,1, 

DEX US~R GUIDE 19934 ,1, 

DNLS PRELIMINARY USER GUIDE Ilu70] ,I, 

NIC TNLS USER GUIDE 17470,1, 

NIC JOURNAL USER GUIDE 17635,1 

Ll0 PROGRAM~!lNG GUIDE IUS~R GUIDEI 19246,1 

L10 - A Prog ra mming Langua~e for the Augmentation 
Research Center (systet'\s programmer' S Guiae I (70;'2, I 
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Introduction 

) 

D. TO take a~vantage of the automatic reference search of 
our online s~stemJ bibliograPhic citations in this report 
are a little unusual looking. They will appear in two 
forms : 

1 . "See-- • a comma + a strin g of numbers and letters + 
plus a right parenthesis'! (e . g., See--,laJJ) cites some 
other part of this report as identified by the statement 
numbers printed right. Online, a reader may cite such an 
ad~ress and move automatically to the appropriate part of 
the report. 

2 . A four- or five-digit number in parenthesis (e.g. 
(8277,jJ cites a dOCUfflent in ARC'S collection. The number 
is the ARC catalog number. Moat of the documents cited in 
thiS report are online and an online reader may move to 
that file automatically as above . A reference section at 
the end of each chapter SUPPlies bibliograph~c 
in!or~ation about these documents in the usual way. 

II . HIGHLIUHTS OF 1970 

A. During that year we devoted our attention especially to 
) ou r continuing effort to improve the efficiency of our 

online system and broaden and strengthen its usefulness to 
systems programming, to working with the ARPA Network, and 
to augmentation of distributed teams . 

) 

B. During the latter par t of the year we were deeply 
inVOlved wito translating our software into forms compatible 
with a PDP-IO and with chOOSing Rnd connecting ~ts 
peripheral equipment . 

C. We planned and began use of an important new group of 
tools for users wn~ch We now call User programming . They 
are routines ~n Which the basic user features of our online 
system a re building blOCKS in construction of programs that 
carry out specific, rather complicated taskS, such as 
Changing the order of a citation index and at toe same time 
the format of the citations. Im por tant User programs are 
the rewritten Content Analyzer the Analyzer Fo rmatter, the 
Collector sorter, and Executable Text. 

D. Early in 1970 we developed an arithmetic and algebraic 
calcUlator package to our online system. The calculator has 
not yet oeen transferred to the PDP-10 version of NLS . 
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E. 1970 SaW new concentration on augmenting ~eans perfOr~1ng 
wo r k that 1s distr~buted in time, space, and discipline? By 
way Of communication and archival and manager~al record 
keeping, we added a ~ail system and a Journal system . Any 
use r might wr~te a mail message from his te r~inal to any 
other users. The me~sage was automatically brought to the 
r ecipientls attention when he logged in . Mail was 
particularly useful to our people temporarily or pe r ~anentlY 
at a distance frOm the CenLer . Mail messages auto~atical l y 
be came part of tile Journal . 

F . The Journal is an online repository of the thoughts , 
r ecordS , baselines , anQ evolving designs of the group . 
Online is an index to the comple~e journal J inclUding 
various retrieVing aids SUch as sorting by title words . 

G. Our participation in the ARPA Network in 1970 inclUded: 
UE •. 1 university of Utah's PDP - 10 via the Network to aia 1n 
our transfer to a new PDP - 10 , and development of the Network 
Information Center (~IC). 

1. In using tne Ne t to re-program our PDP-10 we typicallY 
sent blocks to UTAH that conBiB~ed of relocatable binary 
data produced by co~pilers executinR in our XD5 - 9~O and 
prOducing COde for the 10. The data was stored on a disC 
at Utah by the network control prog r am BO that someone 
here could reconllect and callan tne Utah loader for the 
transmitted file. we found thiS serv~ce so useful that 
we added multiplexing at this end so th~t three of our 
programmers could Use the Utah system at once. Th e link 
to Utah operated dailY from August 1970 through Janua r y 
1971 and constituted the most s ubstant i a l data 
t r ansmiSSion over the Net to tha t date . 

H. In 19'/0 we establlsnea a co l lect i on of documents that 
f or m the basis of the Network Info r mation center , 
es tablished online techniques for handling the documents , 
ana , ~ost important, began working dialog with the other 
centers . The combinat~on of our reference data storage 
t echniques w~th our pro1ramming allOWS retrieving documents 
accord1ng to a var~ety of attr ibutes and combinations 
t hereof; e . g., year of puolication comoined w1th author , or 
sponsoring 1nstitution. Ie organized with the other sites 
on toe Network to establish Station Agents to handle their 
in t eraction with the Network Information Center and sUPPliea 
t he Station Agents with a catalog of their collection and 
other working ~aterials. To s t imUlate dialog, pending iull 
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) 
operation bY connected compu~ers, we set up a central 
tele phone exchan~e and a system for circulating documents 
an d memos bY U.S. Mail througn the NIC, incluaing an 
intra-Net ~ocument numbering system. 

I. In the Spring of 1970 we decided ~nat DEG ' s PDP-IO with 
associated software and pa~ing box from BBN might be a way 
to increase the number of consoles and displays available to 
us , to strengthen our system in other ways, and to ensure a 
system that could be expanded further with ease. In June 
after investigating several competing maChines, we o rd er ed a 
PDP-lO which was delivered in September . Our 940 was 
remoVed February 1 , 1971. ASSOciated eqUipment for the 
PDP~lO inclUdes l28K of 1. a - microsecond core and the BBN 
Paging Box . After studying the various alternatives , we 
re tained from the 9~O system a 32K -word Ampex external core, 
UNIVAC drums as a sw.pping device, and a Bryant DiSC for 
mass storage. A drum/d isc interface, an interface for the 
external core system, and an IIO control box were built 
locallY to our speciflcatlon~ . 

J. Re-programming for the 10 created the necessity and 
opportunity for thorough-going rev~sion of our software . 

) Our online system Which had been written in a special 
language , SPL, was rewritten in L10, a language much more 
machine independent and more flexible in application . Ou r 

) 

NlS was rat~onalizea to allow mo re routines to call on other 
r outines. DiSPlaY routines were changed to allow division 
into up to eight areaS which the user can load and edit 
independently . Many other features such as Mail, Journal, 
calCUlator were sUbstantially improved in the transfer . 

III. HIGHLIGHTS OF 1971 

A. Team Augmenta~ion 

1. In the last 15 months our work toward Team 
Augmentation nas fallen into five areas: improvement of 
our dialog Dupoort system, the initial work on our 
handbOOK, our baseline record system, ~evelopment of 
basic NtS, ana reorganizat1on of our laboratory staff . 

2. Dialog support System 

As with the XDS-9uO Jou rnal system , tne PDP -10 Journal 
system serves as an open - ended information storage and 
retrieval system , oriented toward recor~1ng the 
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~hough~s, notes. designs, workpieces , and repcrts 
prOduced bY users. 

ARC ana Network personnel use the Journal system 
cailY. 

Since it becane operational in April , 1971 , 
approxirnnt.elY 1200 document.s have been genera.ted at 
ARC ana sUbmitted to the Journal . 

The PDP-I0 Journal system provides fo r automated ent r y 
of online documents in contrast to the esselltia l ly 
manual technique used on the XDS - 940 . 

When a user sUbmits a document , t he system tags it 
with a number and a distribution note Which later 
~irectB delivery of the document 'too a list of 
recipients the user spells out. 

A read-onlY copy of the subMitted document is then 
stereo, along with information relevant to the 
aubJll1ssion of the docull'.ent (c3at.e/time , title , 
keywords, etc.). 

A baCKground process will SUbsequentlY transform this 
into the final and permanent Jou r nal entry . 

Delivery of Journal sUbmisSions to authors and 
reCipients has been autornate6 on the PDp·10 System . 

Hard copy is automatically formatted and printed with 
an address page so that mailing SiMplY involves 
folding, atapling, and stamping. 

An onl~np delivery technique has been developed 
Wherein a user may receive notice of documents 
address~d to him bY the placement Of statements in his 
1n1 tial file. 

These statements contain a lin~ to the Qocument , along 
with the sender's ldentif~cation . ~&te/time of 
sUbm~ssion, document number. and title . 

A message facility has been incorporated in the PDP~lO 
Journal, Which eliminates the mail system USed on the 
XDS-940. 
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Online Journal documents may now be reached through 
NLS bY simplY using the Catalog number as a file name . 

The improved access to Journal dOcUments has resulted 
in increased linking between Journal documents, 
whereby dialogs may involve a number of documents, 
all interlinked. 

3. Han dbook 

we have begun de velo pment of a I'Handbook" a 
"super - docume nt" that contains the beginnings of ~n 
up-to-date, l~rge , ~etaile d , highly cross-referenced 
and well-indexed description of ARC project - team 
ac tivity . 

SUCh a dOcUMent will prov ide ARC, as a team taCkling 
complex system-development projects, w~th the 
highest - poss ible visibility OVer its working 
envi r onr.H'~nt • 

Toward t he end of the contract period we set up a tea m 
to deSign a Handbook system Which will be Use~ to 
construct , index , ann maintain this document . 

4. Baseline Record System 

We constantlY face mo re opportunities for changes or 
additions to our evolving system than we have 
resourceS to carry out . Therefore we have attempted to 
use NLS to find ways to make ever more effective, 
coordinated analysis of OUr ideas, and of our people , 
system, aI}d material resources . 

The result of such coordinated analysis is the 
adopt1on of a current visible plan, or "baseline" of 
expected events, agreed upon system developments , 
their external configurations, and reSource 
allocations . 

The informa~ion relative to the Planned system 
developmpnts is contained in our B~se11ne Record . 

The Baseline Record is a special sUbcollect10n of the 
Journal. It consists of a ser1eS of files specially 
formatted to contain task and resource allocation 
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information , includin~ particularlY file~ of plans, 
speci£icat~ons, analYses, ~esigns, etc. 

The present Baseline Record system has concentrated on 
the recording of information relevant to individual 
tasks being performe~ or under consideraton by various 
ARC staff members . 

There now are over 200 tasks Of various magnituOes to 
consider in our Pl anning and ope rational env~ronment 
at any peiIIt in time. These range from simple 
bug -fixing to complex des1gn or implementation t~SkS 
that may be perfo r med by several people over many 
months. 

We have developed a set of programs with an in1tial 
da ta storage system that organizes information 
recorded about these tasks with features that permit 
routine summary views to be prOduced and that also 
make available fleXible, user - created views of tne 
Baseline task information. 

procedures have been developed for data collect~on and 
input and for view prOduction that aid 1n weeklY 
upOating of the Reco rd. These views are prOduced in 
ha r dcopy and are also entered into the Journal. 

We are not satified with the present Basel1ne Record 
System . 

We feel that our ARC use rs were not well gu i ded and 
t rained in BRS use and 

the initial system di d not pr Oduce views th.t were 
useful enough - mainly because most of the needed data 
were not in the system . 

Although we have started using ARC ' S ~ase11ne Re c o r d 
system on a current task-by-task bas is during the past 
year , we still need to aevelop a more co~plete, 
"higher level~ picture of what new ARC system 
developments (functions , features, st.ges ••• ) we want 
and expect to see . Among other conSiderations, this 
incluaes better definition of activity goals. 

5. Bas~c NLS 
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In this past contrac~ period , we have taken several 
steps to further au gment the software engineer 

-- in f~ct, we have c01ned the acrony m 5tAS (for 
Software Engineer Augmentation System) to give 
speci£~c syste~ orientation towards the end of 
developing a full and balanced set of tools, 
techniques , methods , principles, etc. for augNent1ng 
software engineers . 

The developments described below are part of an 
accelerating activity -- an important pa r t of our 
near-futUre plans in the next contract period involve 
a greater level of activity here . 

TNLS an d DEX 

A new and effective typewI'iter version (TNLSl lias 
found wide use both at ARC and at si~es on tne ARPA 
N e~work. 

Improvements have been made 1n the display version 
iDNLS1, 

and a first version of an offline mode (DEX) has been 
introduced . 

Changes that m ~ke possible cross-file edi~ing have 
made every word stored on the {l-million word} disks 
available for manipulation in a given command . 

In TNLS adOres sing by links makes it possible; 

in DNLS split screens Whereupon Oifferent f ~ les may be 
disolayed and their contents exchanged. 

Views pees make possible transfer among files of 
in!orm~t1on filtered in various ways . 

New speCial purpose SUbsystems have been developed or 
improved. 

These inClude a sort-merge system l a user program 
system l and the outpu~ processor. 

Lan gua ge development has cont~nued . 
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At pre5e~t the primary language systems developed and 
in use at ARC are the Tree-Meta Compiler-compile r 
System and the L10 programming language system ~h1Ch 
Was written in Tree - Meta. 

Work is currently prog ress1n g on a Modular programming 
System (MPS) in collaboration with a group at th~ 
Xe r ox Palo Alt.o Research Center. 

6. Internal organization 

Du ring the past year, several ARC or ganizational 
arran&ements Were intrOduced, centering 1n the earlY 
oart of the periOd, mainly on line activity structure 
and associated roles . 

The creation of pusher (taSK leader) roles for tasks 
and coor~ination roles for system architecture , 
methOdology , and personnel resources placed the 
responsibility more d~rec~lY on selec~ed individuals. 

Pusher r oles were defined 1n the £ramewor~ ot the 
developing Baseline c anagement sys~em. Coordinating 
roles were also carreD OUT IN THIS ENVIROHH~NT . Our 
techniques for performing these roles still leave much 
to be des~red . The plannea recording of taSk 
requirements and deSigns in the journal will 
streng~hen the rol~s. 

In ~he rall of 1971, we set up a four-man Executive 
Management committee (EMC) t o carry out much of the 
day -to- day operating management . 

Durin g the past few months Dr . Engelbart has 
estaollshed , a new, broader overall organizational 
structure . 

ThiS SLructure consists of three main act1v1ties that 
cover our framework and goal setting , I1ne operation , 
and personal and organizaLional development needs . 

These activities are called: FiAMAC , Ll~AC, ana PODAC . 

fRA~AC is ~o discuss and define the ARC intellectual 
framework and aet longer -range goals and plana . 

LINAC ~s ~o carry out activi~ieB Within the framework 
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that move us toward t~e goals , including more 
aeta11ed, Shorter-range planning . 

PODAC institutionalizes continuing personal and 
organizational development. 

8. NetworK Information Center: Operations and Development 

1 . The ARPAN~T can be viewed as a collect1on of 
resources, people , hardware , software, data , and spec i al 
services Which can be brought together for short or long 
periods to WorK coope r ative l y. 

Bu11~ upon hardware and fundamental software 
connections are the pr ocesses that aSSist users to 
find th~ geographically distributee facilities they 
need to solve or study prOblems and to allow scattered 
people to work together effectivelY in tasks of mutual 
interest . 

we see the Network Information center (NIC) a5 one 
par~ of the ARPANET experiment tha~ is inte reste~ 1n 
the lattpr prOblems see - - , 3c2al) . 

The NI C helps to create and sus~ain the sense o~ 
community needed in an experiment such a5 ~hat of the 
ARPANET. 

The HIC 1s not a claSsical inforMation center because 
it provides a wider range than bibliographic and 
library services . 

2. The NIC Public 

One of the prOblems in the design of an information 
service is to determine the clientele and its needs . 

our initial ana lysis showe~ us four ma1n needs: 

Reference and Qeneral Ne twork Inforroat10ni 

collaborat~on support ; 

Document Handling an1 creation; and 

T rain~n g . 
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The clientele for NIC appeare6 initiallY to be people 
develop1ng and bUilding the Network, to be followed DY 
those whose rese~rch or development interests 
intimately connected with Network resources or WhO 
would be experiMental users of various Ne~work 
resources. 

3 . ~ IC services 

The initial NlC serV1ces now available through the Net 
to meet the above goals are: 

3C2bJ 

3c~c 

3c2C1 

cnline: 3c~cla 

(1) Access to the type~ri~er versien (TNLS) 01 the 
Augmentation Research Center Online System tNLS) tor 
communique creation, access, an6 other, experimental 
use. 3c2clal 

(2) Access to JOurnal , Number , and Identification 
systems Whicll allow messages and documents to ~e 
transmitted to Network participants. 

(3) Access to • number of online information bases 
through a special Locator file using NLS link 
nechanisns . 

Offline: 

(1) A Network Informat~on cente r Station set up at 
each s~te with : 

(a) A Station Agent to aid in use Of th e NIC . 

(b) A Liaison to prOVide technical information about 
his site. 

Ic) A Station Collection containing a su~collection 
doc uments of interest to Network partic~ pant8 . 

(2) Techniques fo r gatherin~ , producing and 
mainta1nin~ NIC Functional Documents , such as: 

ia) current Catalog of tne NIC COllection. 

tbJ ARPA Network Resource Note~ook . 
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Ie) Directory of Network ~articipants. 

{dl NIC User Gu~de . 

(3) Gener~l Network referral an~ handling of document 
requests . 

(~l Buil~ing of a collection of documents potentially 
valuable to the #etworK community . 

In the beginnin~ we ' ve tried to collect documents 
valuable to network DU11ders . 

(5) Crude selective distribution to Station 
Collections . 

(6) Training in use of N1C services and facilities . 

4. NIC Goals 

In the course ot its evolution , the ARPANET will 
continue to generate needs for neW softWare services 
in interactive aata management . 

We propose to 1evelop a user-oriented information 
facility based upon the NLS system and ~n1tially 
serving the second - level neeO identified above . Tnie 
information facility is a new step in the 
"bootstrapping" of the Augmentation Research center, 
and is leading to the establishment of a new resource 
to be made available to ARPANET users . 

c. ~etwork Participation 

1 . Our Network participation outside of NIC activity has 
been in two main areas , protocol development through wo r k 
~n Several protocol deSign communities and general 
Network coordination through memberShip on the 
short ~ llved Networ~ wor~ing Group Steering Committee and 
~ts successor , Network Faci l itators Group . 

D. computer Facility 

1 . Hardwar~ 

At the end of the first year of this contract , We 
transferred our conputer operations f r om an XDS~940 to 
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a PDP-10 compu~er. The transfer effort is described 
in our interim report for the first year (b277,). 

H~rdware activity during the past year has fOCUsed on 
additional tuning of the new conflgurat10n, 
~aintenance , troubleshooting and operation Of the 
facl11ty, and so~e upgrading of critical parts Of the 
system. 

Ou r hardware configurat ion conta1ned a number of Old, 
one-of-~ - kind pieces of equipment br ought ove r to the 
PDP - 10 sYRtem from the previous XDS-940 system . These 
pieces of eqUipment have proven difficUlt to maintain 
and stUdies were launched on how to replace or upg ra de 
this equ1pment . A new BB~ network interface and a new 
DEC k-02 diSC syste~ were installed in the spring of 
1972 , replacing older unreliable equipment . Hardware 
upgradin~ of our displeY system and its speclal core 
box nas be~un to provide ~emporary rellef until a 
re placenent system can be planned . An adQi~ional 32k 
Of core 15 to be added shortly. stUdies leading to 
recommend~tions to add another channel , diSC 
controller and set of di sc drives have been completed. 
The~e additions will provide more file space and 
backUp SWapping capability . Improved reliability 
should be~in to be manifest in the summer of 1972. 

2 . system Software 

TENEX 

We cooperate activelY with BBN and other users in 
deo ugging and maintaining Tt NEX, and have developed a 
few new features , both visible to users and lnternal 
to tne system . 

With1n the system : 

~e have forsaken TENDMP for load1n~ the monitor from 
DECTAPE and use instead DT800T from DEC . 

We have added a js~s. a jump to a monitor BUbrou~ine. 
~o saY that padding {sending r Ubou~sJ is required for 
fast ter~inalB when a CR or LF is ou~PUt . 

We have ~a~e many changes to the teletype rout1nes to 
acco~modate our displays. 
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To grea~ly s~~pli£y startup we have changed the 
starting address of t he monitor from 100 'Which goe s 
1~~edl.~e1Y ~o DDT I to SYSG01 . 

We no l onger a dd code to eXisting files when we get 
new monitor relea ses . Instead we have def ined 
additional files that are assembled with each group of 
files and ~ where possible , have mad e our additions in 
these new files with JRSTs and CALLs to the new code. 

We have modi fie d the sys tem such that if CHECKDSK doe s 
not run successfully, then no t hing else, e . g. 
AU TO- STARTUP jobs , c an run !except for t he operator's 
console and one spec i al dial-Up line) until the disc 
has been f ~xed dnd CHECKDSK nas run successfully . 

In the USer's View 

ne have s~t up an advise com~and so one terminal may 
control a jOb loadect at another terminal . 

we have ad~ed routines that log ou t . user who does 
nothing tor a certain time, and that refuse entry if 
the system is overloaded . 

SUPERWATCH 

To help fina out ~hat is going on w1thin our 
timesharing system we have developed an lnformat~on 
gathering and format ting pro gra m cRlled suoe rwatch. 

In general super~atch has been valuable: 

To verify that the sys tem i s working as deSigned . 

To i de ntifY the caUse of poo r service at the time it 
is happen1ng (e.g. a bug, ha r dware malfunct lon, or 
just overloadin~). 

To i dentify the "wea~ link" 1n the system 
configuration ( d ru~ J disk , me~ory or CPU capacity). 

To evaluate changes in the system or hardware 
configurat l on. 

E. Plans for the Future 
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1. ARC plans to resolve a set of 1nterdependen~ goals bY 
conduc~ing research and providing serv~ce under a neW 
I!Base-project " contract, that concentrates primarily 
upon: . 

AdVanc in g the techniques available to ARC and Network 
system builders and Users fOf augment~ng the 
aevelopment and application of COMputer - based 
information systems. 

Making the Netwo rk Information center into both : 

(1) an increasingly useful service to the Network 
Community and 

(2) an important part ot the Network experiment (in 
~ts distributed , collaborative operations and in its 
Network-utility role). 

And moving useful aug urn entation techniques and 
services out into the ARPA Network commun~ty. 

2. A central point of our proposed approacn is our need 
to learn to negotiate and provide extensive services to 
aistributeo users. 

3. Therefore~ we plan to concentrate our efforts Within a 
four-pronged project Wherein coordinated adVances can be 

Je5a 

~c5al 

JeSa2 

3c~a2a 

)e~'2b 

3eS.3 

JeSb 

made: Jc5c 

(1) Developing service functions that will be the most 
help to our above-mentione~ goal structure~ 

(2) Developing the knowhow and capab~lity for 
delive r ing significantly useful service to the 
NetworK~ as a utility, 

(3) Developing the knowhow and capability for 
marketing a utility service to the Network, 

4. and wherein we oecome ever better at 

(k) Operating ~ utility service. 

DependinK on funding availability and other 
arr angements to be n~~otiated we may find ways to 
provide addition~l service capacity througn placement 
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of the computer - based por t i on of ou r augmentation 
system on a computer or comou t ers operat~d for us by a 
commerc1al ti~esha r ing uti11ty . 

IV . REfERENCES 
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94025 . TNLS Use r Guide : preface, syntax and Cont ents . 1 
Se pt embe r 1971 . Sepa r ately pag e d . 
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TEAM AUGhENTATION 

by Charles H lrby , William H Paxton, 
William S Duvall , James C Norton, 

Bruce L Parsley, Mary 5 Church, Harvey Q Lehtman, 
Walter L Bass , J David Hopper , Douglas L Engelbart , 

L Peter Deutcn, James L Kitchell , and Alan S Kay . 

I . JOURNAL 

A. Intr oduction 

1 . As ARC becomeS ~ore and more involved 1n the 
augmentation of te~msJ we are giving BerioUB 
conBidera~ion to i~proving intra team communication with 
whatever m~xture of tOOls , conventions, and procedures 
will help. 

2 . If a tea~ is SOlving a pro clem that extentts over a 
consiaerable ti~e, the members will begin to nee~ nelp 
remembering some of the important cOlnmunications - -i . e. , 
some recording ana recalling orocesses must oe invokea , 
and ~hese processes become canaidates for augmentat~on . 
To consider some of the different conditions where such 
storage and recall may be usefUl, suppose Person A 
communica~PB wi~h Person B about Item N at Time T. 

They may well remember their excllange during the 
prOblem- solving periOd. aut consider the Case of 
Person C who , it w~ll turn out, is going to nee~ t o 
know about this communication at time TT : 

Perhaps he was there at Time T, but 

he was too heavily involved even to notice the 
coromunic&tlon , and/or I~em N Was not relevant to nis 
work at that moment and so w~s not implanted for readY 
recall . 

Perhaps A and 8 did not anticipate his later need and 
thus failed to invite him into their interchange or 
inform hi~ of its conclUsion. 

Perhap5, although Persons A and B knew he would later 
need the infor~ation, they didn't want to interrupt 
their own working sequence with the procedure or 
interrupting Person C and 2etting him lnvolved . 
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Or , it the consequences of the interchange carryover 
~nto a long~lasting series ot other deciSions , one or 
both parties maY fail to re~ember accurately, or ~ay 
rene mber difzerentlY becaUse of different v1ewpo1nts, 
and troublesome conf11cts and waste of effort may 
result. 

A single person will make a list of things to do on a 
Shopping tri p oecause he has learne~ that the 
confusion and pressure may make him forget something 
important. It is obvious that to be procurer for one 
of a l~utuallY developed, interdependent p~ir of lists 
would make it even more i mpo rtant to use a record . 

3. Further conSider the effect if tne complexity of the 
team1s prOblem rela\ive to hUman working capacity 
requires pa rt~tioning of the problem in~o many parts 
where each part is inaependentlY a~~ackeO, but where 
among ~he parts there is considerable interdependence 
through lnterac~ionB on Mu~ual factors such as total 
resource , timing, weight , physical space, and funct~onal 
meshing . 

Here , ~he communlcation between Persons A and B may 
well be too complex for ~heir own accurate recall. 
For exanplp, thelr comMunication per10e resulted in 
scratch oRper or a c ha lkboa rd covered with 
possibilities and the essence of the agreed~upon 
solutioll, Which has since disappeared . 

4. We envision au ~menting our collaborative ~eam by 
having a H D ialo~ suppo r t System CDSS), " containing 
current and thorou gh l y Used working records of ~he 
group's Plans , desig ns, notes, etc. Therefore, we have 
begun to Oevelop a sys\em for entering an d managing those 
records . The AkC Journal is the central feature of this 
intragroup documentation system. 

S. The DSS involves techn~ques for use bY dist ribUte d 
parties to collaborate effectively by means of the 
inter~linked referencing oetween NLS files , pa rtiCUlarly 
within the recorded ~ dialog medium of an NL~ Journal . 

Our DSS will proviO~ the following general online 
aids: mUltiwindowed displays; simUltaneous and 
independent mObility and view control among many 
f iles j l~nK~Betu p automation; back-link annunciators 
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and Jumpingj aids tor the formatlon, m~nipulatl0n, and 
stUdY of sets of aroitrary passages from among the 
dialog entries; integration of crOBB - reference 
information into hardcopy printouts. 

It also Wl11 include people - system developments : 
conventions and working procedures for uSlng these 
aids effectively in conductlng collaborative 01alog 
among var~ou8 kindS of people, at various kinds of 
terminals , and under various conditions; working 
methOdology for teams doing planning, deSign, 
implementation coordlnation , and so on. 

B. The PDP-IO Journal 

1. During 1971, imPlementation of the lnitlal PDP-IO 
Journal system was completed . 

2 . As with the XDS - 940 Journal system l the PDP - IO Journal 
system provides us an open-ended information storage and 
retrieval l oriented toward recording the thoughts l notes , 
workp~eces, and reports produced bY users . 

The system is in daily use bY ARC personnel . 

Since the first version of the sYstem became 
ope rational in April, 19711 appr oximately 1600 
document~ have been generated and submitted to the 
Journal . 

The system is also offered as a NIC service . 

J . The PDP-IO Journal system provides for automated entry 
of online aocuments in contrast to the essentiallY manual 
technique used on the XDS - 9aO . 

An NLS user can subm~t any portion of an ~LS file 
twh~ch mayor may not be currently ~n his viewing 
areal to the Journal without leaving ~L3. 

In order to do this, he SimplY executes a command 
Which Places NLS into a sub-command level whicn 
recognizes commands relevan~ to Journal operation . 

As a document is 
cataloged, and a. 
will later ca.use 

SUbmitted, it is assigned a ~umber , 
distribution record is created which 
delivery of a copy of the aocument to 
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a list of recip~ents 1no~cated du rin g the sUb mission 
pr ocesa . 

A re ad - onlY copy of the sUbmitted document is then 
stored l along with information relevant to the 
sUbmission of the document (date/time, etc . ) 

A background process will subsequentlY transform this 
into the f1nal Journal entry. 

4. Delivery of Journal submiseiolls to authors and 
recipients naS been automa ted on th e PDP-l0 System . 

Hardcopy is automaticallY formatted and printed with 
an address page so that mailing simplY 1nvolves 
folding, stapling, and stamping . 

An online de livery technique has been aeveloped 
wherein a user may receive not1ce of documents 
addressed to him by the placement Of links in his 
initial file. 

5 . A message !acil~tY has been incorpora~ed in the PDP-IO 
Jou r nal, Which replaces the mail system used on the 
XDS - 940. 

6 . Online Journal documents may now De accessed through 
NLS by siAply using the catalog number as a file name. 

A catalog search is done Which determines tne real 
name and location of the file containing the document 
witn tne indicated number . 

This search is transnarent to the user , and once 
located, the document is loaded as if the user had 
typed in the name and directory information contained 
1n the catalog . 

c. User appearance 

1. As the user initiallY addresses the Journ4l system for 
document BUbmission, he must define the document as any 
legal NLS structural entity (statement, Branch, uroup, 
Plex, or File) or as a message (11teral) to be typed In. 

The docu~ent is 1mmediatelv assigneo a catalog numoer, 
and copied in~o a work area . 
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As this is being done, information relevan~ ~o ~he 
60cument (date/time, aUthor , etc .) is recorded in the 
document header , along w~th default parameter 
settings . 

2. The user is now pl~ced into an interactive sUbmode, 
Where tne [ollowing pa ramete rs relevant to document 
sUbmiss10n ~ay be specified ; 

Author: Person (persons) or group sponsoring the 
document . 

Clerk: Pe rson actually SUbmitting the aocument . 

ComMents : A comment Which is kept in the document 
header as an appendage to the document. 

Distr~bution : A list of persons or gr oups to receive 
copies of the document . 

KeYWOl"dS: Key words Whic h may be used for document 
retrieval at a later time . 

Obso letes: A lis~ of documents oosoleted bY ~he 
document being sUbmitted . 

SUbcollections : A list of BUbcollect10ns in whiCh thiS 
document is ~o be inclUaed. 

The 5ubcollections lis~ed here are in addition to: 

Any SUbcOllections ~ssociated with the sUbmitter by 
default. . 

Any groups ingluded in the distribution list . 

Title : A title for the document. ThiS title will 
appear as a default pag e header in tne final formatted 
Ve rS10n. 

Updates: A list of docume nts updated by the document . 

3. Additional to the parameter specification commands 
are: 

Commands for control 
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Quit : Leave the Journal submission suomode, ana abort 
the entry . 

Go: Terminate the pa rameter specification Phase and 
begin the actual document entry . 

Status Command: Shows the cur r ent status of the entry 
parameters 

Place Link Command; Allows the user to specifY a 
locat~on 1n a tile~ which will be used for inserting a 
statement containing a link pointing to the submitted 
document when submission is complete . 

Interrogate Command: Places the user in a passive 
rather than active interactive mode. SUb8equen~ to 
this command, the system will req uest specification of 
certain pa rameters frOm the user . 

4. After t he user has initiated the Go command , the 
system proceedS to execute the necessary functions for 
making a Journal entry f r om the working document. 

~hen this process has been successfully completed , 
link loc~ting the jUBt~submitted document i s typed 
displayed to the user a 

The user is the n returnea to the NLS command mOde. 

5 . The Journal System User Guide (7637,) pr ovides 
additional information on the use of the system . 

D. Identification system 

1. As the Journal system was being deSigned , the need 
uniquely i dentifying pe rsons and groups within the 
environment of the system became apparent. 

a 
or 

for 

2 . Given this identification, the system could Keep track 
of a body of information about each user , such as 
address, telephone, TEN EX user name USed by the user, 
etc. 

3. The outgrowth of this need is the Identification 
systen. 

4. With this system each user/group is assigned a unique 
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tWo-tO-s1x-letter cOde , which is suosequentlY usea as a 
' handle' for that peraon/j . 

Wherever possible , the code (IDE~T) for a person is 
the initials of tnat person , and for groups the 
ac r onym tor the gr oup . 

5 . The IDENT may be used to l oc~te an entry in a rile 
which contains the necessary information about that 

4.46 

person or group. aake 

6 . provided in the Identification system a r~ not only 
handles for retrieVing inf or mat ion about any I DENT , but a 
command SUb-level for generati ng new IDENTS and mOdifying 
information for ol~ ones. 

7 . The Identification system is used extensively by a ll 
Phases of the Journal . 

~. The Iaentification Syste~ User Guide (7638 , ) provides 
addiLional ~n!or~aLion on the use of the system . 

E. Numbe r system 

1 . The Numbe r system provides a capab~lity for centrallY 
assi gning M&sLer catalog and ~et~orK Workin g 
Gr oup / Request for Comments ( NWG / RFC ) numbers . 

2 . There is a set of NLS comroanOs for directlY a ssi gning 
catalog numbers , and for pre - assigning RFC and Jou rnal 
numbers. 

3 . the r e is also a set of handles that allOW S numbers t o 
be assigned t o interna l processes , e.g. the Journal . 

4 . The ~umber System Use r Gu i de (7639,) prov i des 
add~tlonal information on the use of the system . 

F. Document Access 

1. The XDS - 9bO Journal system provided essentially 
offline hardcopy access to Journal documents . 

2. with the PDP-10 Journal systerl, an effort has been 
made to prOVide convenient online access to Journal 
documents in addition to improved ofIline access . 
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HardCop~ master and access collections (l~braries) are 
Aaintained of all Journal documents . 

While the mas~er collection 18 maintained in 1tS 
original forM, docunents from the access collection 
nay oe checked out, annotated, ana copiea by AHC 
personnel. 

The ma5t~r catalog nUmber is still the key to 
identifyin~ documents . 

As indispensable aids to the user, ARC provides 
author, number, and titleword indices . 

These indices are automatically produced irom the ARC 
Master c2tolog by a series of L10 user ~rograms . 

The following is an exaMple of a Journal author 
indeX: 

* Title 
Date Number Author 

430601 

.II. a. 6 02 

"a6bJ 

h6bJa 

"a6b" 

) * Scheduler Operation 

) 

20 Oct 71 7845 

* Proposed new JSYS for TENEX 
2~ Oct 71 7574 

* Propoaea Outline for TENEX Documentation 
28 uct 71 757J 

* The TENEX Scheduler 
2l Jul 71 741~ 

~ response memo 
21 Jul 71 7415 

* response memO 
12 Jul 71 7J~4 

* No title 
14 Hay 71 b9~2 

* known performance prOblems 
2~ Feb 72 9J13 
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System 
Me. 

9313.1:vznC) 4a6b4i 

* SCHEDl problem 
18 Feb 72 9232 ARC 

To: ASMG 
9232Jl: wznC) 

* re: update 

To: DHC 
5 JUll 72 10633 

System 
Mea 

Auerbach 

(10633.1:wznC) 4a6b4K 

* let me tell you about the Handbook 

To: DHC 
(10632.1:wznC) 

5 Jun 72 10632 

* re: attaCh/detach and at Ys .a!ter 
23 Hay 72 10566 

To: DliC 
(10566.1:wznC) 

* re : output processor directives (again) 

To : DnC 
(10417.1:wznC) 

* Header Positioning Opt~ons 

To : DHC 
(10413.1:wznC) 

* re: (document.ation>requeat 

To: DHC 
(1 03~4.1:wznC) 

* PRIMER DRAFT 

11 May 72 10417 

11 May 72 10413 

8 Nay 72 10384 

4 May 72 10332 
To: HWW(please COMment) JeN 

(10332.1:wzOC) 
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On line access is provided to all documents added to 
the Journal collection s~nce the PDP - 10 Journal system 
Decame operational. 

Any Journal docunent may be located e) uS1ng the 
m,s ter catalog number as a file name . 

Hegardless of the location of the docu~ent , the system 
will find ~t and return it to the user as requested . 

At the present time, all rec~nt and most ear lie r key 
documents are kept online . 

An arch~val system is currrently oeing ~mplemented . 

With this systeM, a request for a QOCU~ent Which is 
not 10 direct access storage will result in a response 
Of tne form : "Document is in Secondary 
Stora~e--Retr1eve 1". 

An affirmative response w~ll cause the system to 
direct an operator to mo unt an appropriate t~pe (or 
disc pack) and loao ~be file to direct access storage . 

An algori~hm ba6~d on access activity and priority 
will be used for determ~nlng Which dOCUments will be 
kept per~anentlY in direct access storage . 

AS with the hardCOPY collections, author , number , and 
titleword indices are provided online as an aid to 
locatin~ aocuments. 

Additionally, a user may use any leve l of L10 User 
progra~s and con~ent analysis patterns to process the 
Journal catalo~, thereby creating hiS own 
suo - collections using whatever selection criteria he 
chooses. 

G. Docu~ent Dist ribution 

1 . Document d~strinutlon is nore convenient not only for 
the user specifying the distribution of a document , but 
also tor the operator prooucing hardCOPY , ana ~he 
recipient. 

2. A user SUbmi~tlng ~ Oocument may specify recipients bY 
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s1m~lY entering all lDEMT fo r said reC1pient as one of the 
parameters specified during SUb~ission. 

Since an IDENT may iQen~ify ei~her an individual or a 
~rouP# distriout1on to many pe r sons/groups maY be 
spec1 f1cd in a sinple manner . 

E.g . "Distribution: SRI -ARC " indicates tnat a copy of 
the document is to be a istributed to each ARC pe rson. 

3 . Copies of any document in the Journal collection may 
be distI'1buted in a like manne r uBillg the Seconda r y 
Distribution comm~nct . 

4 . A user may specify the manner 1n which Journa l 
dOcUments addrpssed to himself are to be ti1striouted . 

CUrrent ~elivery options are hardcopy and online . 

A user may specify e1ther or both of these options . 

Other options ',Jill be provided as theY becorrle 
necessary . 

1£ hardcopy delivery is s pecified , the user will 
receive a hardcopy version of all documents addresssed 
to him via the U.S. mail . 

If onl~ne delivery is specified, not~ficat1 on of a 
document addressed to the user is rece~ved via a 
branch in the users 1nit~al tile . 

Included in the notif ication a r e the document author l 

number, oate , and title; any comments or notes 
associated with the aocument; ana a linK locating the 
Ijocument . 

~ . Physical dis tribution ot Journal documents 1s 
automated to a hi~n degree . 

online delivery ~s done bY a background processor 
~hich i8 automatically started when TENEX 1s 
initJ.ated . 

The printing of ha r dCOPY must be ln1tiateo by an 
oper4tor, but then the system proceeos to produce 
correctly for~atted and addressed hardcopy witnout 
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operator ~ntervention (except for paper handllng J 

etc.l • 

A provision nas been made tor automatically starting 
hardcopy production, but is as yet inoperative oecause 
Of certain system interface prOblems. 

The printed hardcopy must be SUbSequently sLaplea 
st~mped and matled . 

H. SpeCial Features 

1. Cert~in applications of the Journal system have 
required special nandling . 

Moat notable of these special applications has been 
the Network ~ork1ng Group Request For Comments 
(NWG/RICi . 

The Journal and Number systems have been modified so 
that they provide the necessary functions ror 
producin~ RFe 's within the context of the Journal. 

ThiS greatly facilita~es the processing and 
distriou~ion of these dOCUments. 

I. Problems and Oomments 

1. Re1iaO>lity 

In terms of file handling, the Journal is a complex 
system . 

One of ~he major proolem areas has, correspondingly , 
been file manipUlat ion, specifically £1le integrity . 

Tnere are ( a~ least) h f1les wh~Ch must contain 
synchronized data for each Jou rnal entry. 

Due to a variety of factors (such as disc errors and 
TEN EX OU~S) one or more of tneae f~les nas 
occasionallY been aestroyed . 

UnlesS the Journal system 1mmed1&tely recognized thiS 
fact, any subsequent Journal entries could potential lY 
caUse s1gnificant scrambling of related data , 
re8ult1n~ in numbe rs being aSSigned twice, dOCUments 
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being delive red two or more times lor not at all), or 
documents disappearing . 

Several efforts have been made to make the Journal 
fail~so!t in this area . 

Whenever the s/stem is restarted, a special 
verification and repair program is automatically run. 

This program checks the integrity Of Journal 
and (if possible) fixes any err ors it finds. 
erro r is found Which cannot be automa t1cally 
message 1s t yped on the operator and logg ing 
and the Journal system is locked. 

files, 
If an 

f ixed , a 
conSOles, 

periodically , a background process runs and checks the 
Validity of varlou~ files. A~ain, if any errors are 
found, the Journal is locked . 

If any file errors are discovered during the 
SUbmission process, ~he Journal is lockea and ~ny user 
cur r entlY in the process Of submitti ng a Journal 
docu~ent is llotified of a file error , and is ret urne d 
to the NLS command level. 

409.5 

4.9.5.1 

4'9.5b 

2 . Opera~~ons 

\ 

De8pi~e efforts to make the Journal fail -50ft, an 
e r ror occasionally occurs that 1s not i mm ed1ately 
detecte~ . 

When thiS occurs, the result is frequentlY a mess tha~ 
requi r es several hou r s of manual flxup to restor e the 
Journal mechanisms to their proper state. 

This creates an environment which makes reliable 
operat10n of the Journal sys~em diff1cUl~ and SUbject 
to the ~hims Of a sometimes unmerciful system . 

Fortunately , however. increabed reliability of the 
system (Que largely to the RP02 Disc Pac 5 and 
1rnproved techniques Of maneuver1ne w1th1n the 
constraints of T1NEX) has sharplY dec reased the 
frequency of serious file crasnes. 

The major current cause is running out of Disc space , 
Which TEN EX does not handle very gracerully . 
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For an e~tended period, there haB been an interface 
proble~ between TEN EX and the part of the system Which 
produces har6c opy . 

Again , this ~s in ~he area of file hanOling. 

This asynchrony has made consistent p r 06uct~on of 
hardCOpy difficult . In fact, for a while it was 
Virtually impossble . 

The hardcopy production system wil l not be smooth and 
automa~ic until the interface prOb l em 1s recti!ied, 
Which will hopefully be the case in one of the (not 
too distant) future r e l eases of TEN EX . 

J. Summary 

1. The Journal system (along with the IOentiiicat10n and 
Number systems) is currently a viable system in use by 
ARC and Netwo r k personnel. 

2. There ar p certain efficiency prOblems, l~rgelY due to 
certain system file functions requiring greater overhead 
tnan originally anticipated, ana our attempt to 1mplement 
the Journal system using NLS files for the data base. 

ManipUlation of NLS files is conside r ably slower than 
the man1pulation of speciallY formattea files WOUld 

4'902 

4>902a 

1I.al0 

4&10a 

4alOO 

oe . U.a.lObl 

future efforts will attempt to improve the efficienc y . 

3 . OLner systems and procedur es within the Axe and 
NetWo r k environments are interfacing with the Journal 
system. 

The Baseline Record system uses the Journal system for 
the distribut10n of taSK lists and other planning 
infornation to ARC personnel . 

The Journal will use a new Catalog prOdUction System 
for the creation of its catalogs. 

The Journal i s an integral Pirt of the ARC Handbook 
activity . 

The Journal system is being actively used in design 
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processes ana dialog not onlY in ARC, bu~ among 
Network users as well. 

h. future Journal systen changes and additions will 
attempt to improve the handling of problem areas, as well 
as int roduc ing new tools fo r viewing , retriev~n g , and 
l1nK1ng among Journa l dialogs. 

5. A major D 1~lO ~ support System effort will be i n the 
creation of a set system , Which will allow the flexible 
and conVenient manipUlation and VieWing of collect1ons 01 
Journal items. 
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A. Description 

! . The ARC Handbook is intended as a "super - document" 
containing an up-to~date , large. detailed, highly 
crosB-referenced ~nrt well- i ndexed description of ARC 
project - team activity . 

2 . Such a document will pr ovide ARC , as a team taCkling 
comPlex system-development pr ojec t s , with the hi ghest 
pOSSible viSibility over its working enVironment , i. e . 
OVer its : 

Planning ~ - plans, contingency alte r nat1ves , resou r ce 
commitments , status. criticisms 

DeSigning -- deSigns , desi~n principles , cons t ra i nts , 
estimates , analyses , supportive data , relevant needs 
and possibilities 

Oper.ting -- roles, task dei1ni~ions , ass1gnments , 
policies, operational procedures and convent10na 

J . ARC haS formed 3 team whose responsibility ~s the 
aesign of a Handbook system which will be used to 
construc~, index, ana main~ain thiS document . However , 
concurrent wi~h a formalized Handbook deSign 1s a 
boo~atrap attempt to pull together b~ts and pieces of ARC 
inlormat~on from sourceS at hand . The latter ~s 
uescribeci here. 

u. At present, we have just finiShed the fi r st ana ve r y 
primitive pass at organiZing and Obtaining in hardcopy 
much dOCUMentation relevant to the conten~s of an AWC 
Handbook. An outline is included in th ~ s r epol't . 
see - -.12J . 

~ . The HandbOOk is arranged topicallY; this arrangement 
1S bY no means f~xed as we expect ~o learn much from 
actual usage ~nd will red esign as appropriate . It exists 
online ~uch as ~he Contents appear here but the online 
version inclUdes l~nKs to eacn of ~he documen~s 
reference~. It also exis~s in hardCOPY in the ARC 
library ~nQ includes a copy of each of the docunen~s 
referenced . procedures have been written which describe 
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revision/maintenance for the Handbook in its current 
form. 

At ~hiB ~riting, the primary guide to the Handbook is 
the Conten ts file reproduced in this report . A simple 
keywo r d index will be written in the near future and 
eventually, a Bys~em for automaticallY producing 
indexes. 

6 . The Handbook as it now exists 1s bY no means inclusive 
as its primary source is the Jou rnal for ~nformation 
about syster features, ARC procedures, etc . However , the 
building of the Handbook has revealed and specified many 
areaS of insUfficient documentation and journal~zation 
and as such has already stimulated documentation and 
journalization activity at A~C . 

7. It is currently being used as an aid ~o some 
indiviauals and dOcUmentation teams in the prOduction of 
general~ me~ium-scale and medium-complexity aocuments. 
This usage ~s expected to increase as people become more 
fam iliar wi~h its organtzation~ reliability~ and 
inclusiveness. 
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III . BASoLINE R~CORD SYSTEM 

A. Introduct.lon 

1. Our ARC system development te~m has the same basic 
needs for planning , coordinating, documenting , and 
accounting for a conStantly changing Bet of interrelated 
tas ks as ao other groups of people developing complex 
tec hnology . 

~e constantly Lace more opportunities for Changes or 
additions to our evolving system than we have 
resources to car ry out. Therefore we must find ways to 
Obtain as effective utilization of our ideas , and of 
our people , system, and material resources as we can 
so as to make the best progress towa r d our goals . 

Planning requires a frame~ork within which ~nformatlon 
about goalS, neeOs , possibilities, resources, and 
r elatea dialog can be recorOed , s~u0 1eo, and mOOified 
usefully . 

AKC planning and task ac~ivitY is curren~lY conaucted 
in ~he LINAC operational framework outlined below, 
see--, 5e,3) • 

Th e result of SUch coordinated analysis 1s ~he 
adoption of a current visible Plan, or "baseline" of 
expected events, agreed upon system aevelopmen~s J 
their external configurations , and r esource 
allocat.~ons. 

Th e information relative to the planned system 
developMents is contained in ou r Baseline Record . 

2 . The Ba seline Reco rd is a special 5ubcollectlon of the 
Journal. It conSists o ( a series of files speCially 
!ormatved to contain taSK and resource allocation 
~nformation , inclUding partiCUlarly files of plans , 
speCifications, analyses, designs, etc. 

The basic ObJecti ves of the Baseline Record System 
are : 

1 . TO ~rovide a cent ral place for reCording Baseline 
6Rta in ~n or~anized way. 
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2. TO prepare useful views of such data . 

3 . To provide a system for updating the Basel~ne data 
base. 

The main responsibility for the data actually being 
complete and current resides with the pusllera for the 
various tasks and activi ties . 

Some BRS design criteria are: 

Users ' opinions should oe ~athered · an~ brought 1nto 
the bRS system design process as it progresses . 

Data input mUst be easy for taSk initiation - Whether 
for tasks agreed upon as OfficiallY "on the Baseline 
of planned tasks" or just as possibilities (needs) up 
for consideration . 

Data ShOUld oe stored in a readable format to permit 
scanning for clerical prOOf in g purposes , 
user-browsing, with flexible , but strictly formatted , 
storage for au~omatic processes to access and use ~n 
prepaz"ation of routine views and summaries of the 
information . 

Views must be "easy" to generate - bo~h bY the 
operations people and bY indlvidual ARC users wanting 
special views . 

ROutinelY produced views must be meaningful and useful 
to 4 wiae r ange of users' needs . 

Users must be guided - trained - in the use of the 
ERS, probablY on a continuing basis. 

The Baseline Record is composed of the portion of our 
currentlY accurate working records that rep r esen t s our 
best definition of; Wha t tasks we Plan to perform , hOW 
we plan to do them, and how we will allocate resou r ces 
(people, sy~tem serVice, materials) . 

This record is produced from central Plantling data 
contained in online files at ARC , and will contain 
various views of that inform~tion as needed to give 
meaningfUl representations of our situation. 
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A basic set of B ~seline record views we will use 
incluaes: 

(1) Schedule: by activity graup~ng (NIC,DSS , CSO) 

(2) Schedule: all tasks by ARC planning stage 

(3) Scheaule : all task s by person 

(hl Baseline record summaries by tasK, formatted as 
~status~ reports, witn elements such as: 

Information : (a bout nature of task and 
agreements) 

d uyer(s): (for whom or what task is thiS 
task being performed) 

Requirements : (agree~ upon needs thiS taSk 
will fUlfill and certain design 
criteria as needed ) 

Design: (details of design--or links to 
such--user interface features, 
internal implementat~on) 

Mi lestones: (si~nificant 
aeliverY/evalua~ion poin~s used when 
relevant) 

Subtasks: (smaller segments made Visible 
for more detailed planning purposes 
as neede~) 

SUbcontracts : (o~her tasks initiated in 
airect support) 

~e haVe been keeping some or all of the Baseline 
Record information Within a speciallr organized 
SUbcollection of ~he Journal# shelved separately. We 
will Use as a "Shelf List '! a topically organizea Table 
of contents . 

sec~ions of the B; selir.e Record that are superseded bY 
neW Journal entries will be sepa ra telY shelved witn 
other obsolete dOcUments . 
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Changes in requ1rpments ana designs will be approved 
and recoraed as in conf~gur~tion management ot 
nard.are designs. 

Ne plan to develop new tools to aid analysis ox 
estimates, scheaules , and staff involvements , with 
interactive factor adjus t ment features to permit 
conSlderation of the effects of potentla l c hanges in 
con!igur~t1ons of datea , peOPle, and interdependen t 
tasks . 

B. Present ~aseline Record SysteM 

1 . The present Baseline Record system has concentrated on 
the recording of information relevant to individual tasks 
being performed or under consideration by various ARC 
staff memoprs. 

There now are OVer 200 ~a$y.s of various magnitudes to 
consider in our planning and operational environment 
at ~ny pOint in ~i~e . These range from s1mple 
bug-fixing tasks to complex deS1f,n or implementation 
taSKS that maY be perfor med by several people over 
A~ny nonths . 

We have developed a set of programs w1th an initial 
data stora~e system that organizes 1nformation 
recordert abou~ tnese tasks with featu r es that permit 
routine su]amary V1ews to be prOduced and that also 
make available flexible user-created views of the 
Baseline task information . 

Procedures haVe been developed for data collection and 
input ~na lor V1ew prOduction that aid in weekly 
updating of the Hecord . These views are procuced in 
hardCOPY and are also entered into the Journal . 
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c . Higher-Level Plannillg Needs 

1 . Although we have started using ARC's Baseline Record 
Sys~em on a current task-by-task basis during the Pas~ 
Year~ we still need to develop a more COMplete, " higher 
level" picture of what new ARC system developments 
(functions, features, stages • • ) We want and expect to 
see. Among other conside r ations, this ~ncludes better 
definition of activity goals . 

2 . Plan needs 

~ e are now working on a Bet Of descriptions of 
proposed developmen tal stages for each of our 
a.ctivities . 

Because ou r act ivities are stronglY affected bY the 
aevelopments (features , timing, resource use) Of 
others, it is clear that realistic plans for eaCh 
activ1~y will be produced only after cons1derable 
integration and adjustment . 

3. Plans needed and who makes t nem 

The pushe r (or a prospective pusher) for eactl activity 
is the person responsi ble for seeing that the 
de velopme ntal plan is mad e and kept up ~ ~ as a 
continuin~ part Of his role ~s pUSher. ThUS, fo r 
exa~plt, th e DSS pusher Will pUll together the v~rious 
needs ano possibilities about how the OS S should and 
might develop , oVer the coming months and years . 

He is expected to draw upon others (1ncluoing his DSS 
planninr team) for helP ~ ideas, or other inputs in the 
process , bu t he is tne one responsible for producing 
the plans we need . 

Rather ~han Just ge tt1n g help from others 
individually, he may find it may useful to have some 
~ roup discuss ions a~ong app ropriate people for each 
~a in activity . The pushe r should make thiS happen 
where needed. 

Each activi~Y plan requires many ho urs of effort on 
the par~ of the pUS her -~ particularlY wi~h the 
balancing and adjus ting that may be needed. 
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4. Plan elements 

The following eight items are basic considerations 
pushers will provide in ~heir plans: 

1 . Sasic objectives of the activity . 

what should it result in or produce? 

2 . ~ew or Chan~ed features that may be 
addea ••• including desc riptions of What they are, how 
they might work, what they mean to the system andlor 
the users . 

These way be thought 
simply as "£eatures" 
several taSKS. 

of either as separate 
Which might result 

tasks , or 
from 

3 . The nor.-machine methOdology, procedures, and 
training that need development to really use the tools 
and features to prOduce useful total packages 

4cJd 

4c)dl 

4CJdla 

Uc "dla.l 

~CJdlb 

4cJdlbl 

suo-systems , uc3dlc 

4. Stages of development -- logical combinations of 
features , p rocedures, trainin~ (not just pOints in 
time , describing the "lOOk" at significant p01nts . 

The stages should fit the natural progreSSion of the 
activity -- not necessarilY relate~ to ARC overall 
stages. 

Some activities will have less apparent need for 
Showing stages of development than others . Still , it 
Seems it is 1mportant to " parti tion" the future plan 
in some WaY, even if on an arbit r ary , less meaningful 
basi:! . 

5 . Relationsn1ps to other tasks or features needed. 

Where critical needs (for each activ1 ty) exist, they 
will be painted out -- with some diScUssion of the 
situation. 

6. Effort needed to meet stages. 

ROUGH estimates in man - weeks bY feature or stage (plUS 
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sKill types or people being considered to worK on it 
if known) are neeaed . 

7. Alternative possibilities for other features or 
stages. 

8 . Implications on the s~affing SKillS and levels 
required of ARC as a whole . 

D. Comnents on our Experience with the 8RS to Date 

1 . Considering our init~al experience using the initial 
eRS , we feel that our ARC users were not well guiaed anO 
trained ~n BRS use . 

2 . The initial system did not prOduce views that were 
USef ul enough - mainly because most of the needed data 
we r e not 1n toe sy~tem . 

Key M1ssing data were requ1rements, designs (or linkS 
to them) part~y because they aid not eXist, partlY 
because o£ a lack of participa~ion by the user 
population . 

We still neea to develop be~ter es~ima~ing techniques . 
The accuracy of estima~es needs improvement and wha~ 
estimateS mean to us needs description. ARC people 
need to learn more about how to make predlct10nS of 
start, end and othe r da t es, resource use estimates in 
our chan~in~, quite unpredictable environment . 

A BRS-integrated ac c ountin~ and resource allocation 
sys~em 15 needed to aid in estimating, and in the 
decisioll processes in Oasel ine management . 

Developing a system for the facilitation of in pu t of 
data is a real challenge J but must be Wor~ed out . 

An activ ity and task accounting number system that 
will be shared With the BRS has been designed . It is 
open-ended and will lend itself to overlapping task, 
ac~ivity interests. 
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IV. BASIC HS 

A. Basic NtS User features 

1. Introouction 

A~C focuses on toe evolut10nary aevelopment of tne 
Online System (~LS) in the spirit Of oootstrapping 
wh ich has been applie~ since the project ' 3 J.nception. 

continu1ng evaluation based on our experiences 
generates the need for &n~ the form of 
mOdJ.fications to nLS . Tne tools of earlie r 
versions of NLS are used to design and implement 
neW versions Which differ in new features and in 
toe grow th l modification , and possibly deletion of 
older features. 

we try OUt tools in the hope they will improve 
the workin~ abilities of the group . Changes are 
eVOlutionary and small to minimi~e the shock to 
the whole system . MOdifications are, however , 
constantlY being made . 

Examples Of"aOAe changes to NLS an~ the reasons 
for the changes include: 

the addition of the split screen display mo~e 
to Ma~e possible ~Ulti~file view~ng and 
cross~file editin~ . 

the removal of the trails feature because it 
was not used extensively. 

the mo~i.rlc:a.tion of the SUbstitute command to 
provide a larger, more useful variety of 
paraf.1eter modes . 

our augmentation system provides a worKshop of 
online tools and human interaction techn~ques use~ 
not only in software design and deVelopment, but 
also in the management of the group , in the 
operation of the Network Information Center, an~ 
will be used in tne creat~on of online communl~ies 
of aisc~oline ~oriented researchers . 

Ou r experiellces 1n Lhe development of augmentation 
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system features within the Center and on the AHPA 
Network inaicate some new directions for our 
bootstrapped research effort. 

In the contract perioo, emphasis has shifted from 
the developm~nt of tools to augment ind~viduals 
toWard development of tools for local project teams 
and also scattered communities of researchers. 

Such tools include: 

the Dialog Support system (DSS), and 

the Baseline Record System (BRS) . 

The first scattered community will be composed of 
system designe rs aided primar11Y bY the SOftWare 
Enginee l'ing Augnentation System (SEA S ) d1scussed 
below see·- J Sd2) . This community Will collaoorate 
in the developmen t of 4 system des~gn disc i pline . 
The augmentation of the software Eng~neer1ng 
community will accelerate evolution of new tools. 
In the future, other co~munities will receive 
specialized tools developed by the augmented system 
designers . 

In tne past contract periOd many additions and 
mOdificatione were made to NLS. A new and effective 
typewriter version (TNLS) has found w~de use both at 
ARC and ~t sites on the ARPA Ne twork. Improvement s 
have been made in the display version (D NLS ), and a 
first PDP ~l O version of an offline mode (DEX ) has been 
introduced. 

AS of February 1971, an initial version of TNLS 
(Teletypewriter NLS) was fully operational on the 
PDp·IO. One of the primary reasons for its 
development Was to fill in the spectrum Of 
augmentation tools to be made available at less 
expensive har~ware and computer resource costs than 
are necessary to run a DNLS system . 

There are currently many people over the AR~A 
Ne tworK who USe tne system in their ~ork . The TNLS 
commana set i8 largelY synonymous with DNLS, 
barring features peCUliar to the diSPlay (e . g ., 
spl~t Screen) and most of the recent features 
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dvail~ble 1n DNLS are aVailable 1n TNLS (e.g., Sort 
Merge) • 

The basic differences be~ween the command 
voc~bularies of THLS ana DNLS are in tde area of 
@daressing . DNLS is a highly interactive, 
non11near, visual system while ThL5 , owinf to ~he 
nature of the medium , 15 less interactive and 
linear . In an effort to compensate for the 
deficiencies of the mealum, many special TNLS 
ad~ressing features have been made ~vailable to the 
user . 

It should be noted tha~ tne TNLS command ~nd 
addreSSing lan~uage is richer than that of most 
o~her "text editors"; some would accuse it of 
being confuE1n~. Novices, however, can quite 
effectively start by using a suoset of the 
fea~ures . 

The sys~eml as wi~h all syste~5 aevelopeC at 
ARC, is meant to provi~e & workShop ox ~ools to 
many levels o£ user excerience to a~d in ~he 
au~mentation of intellectual tasks. ThUS , 
~akinr. use of Va rious combinations of address 
specifications , the sophisticated TNLS use r may 
accomplish the equ~valen~ of crosslile eait~ng . 

~ new rNL~ guide has been written (see -- 7~70 ,), 
reproduced, and a~stributed to Ne~work and local 
users. This guide contains a complete desc r iption 
of TNLS commands and Journal, Identification , and 
Numbe r sys tem commanas in Doth detailed ana summary 
form . It is designed so that as the system eVOlves , 
~t can be easily update~ BO as to re main cur r ent 
and useful. 

Several training course a for Networ K users of the 
NIC an~ T~LS have been held . They are descrioed 1n 
this report as part of NrC activit~es 
see--,6gl0a)). 

Ne~ special purpose sUbsys~eMs (in addition to ~ne 
Dialog support Sys~em (DSS) and the Baseline Record 
SY3te~ (BRS) described elsewhere in this report) have 
oeen developed or ~mproved. These include a 
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sort - Ferge system and a user program system among 
others. 

2 . NLS - - Technical overview 

In~roductlon 

The current imple~entation of NLS on the PDP - IO is 
a large , continual l y evolving program . coae 
presently occupies about 150 , 000 words of compute r 
storap,e . 

This sect~on presents an ove r view of t he 
organization of NLS and the structure of files 1n 
tne system . 

DeSCTlpt10ns of earlier versions of NLS may be 
fauna in previous ARC reports . The Apri l 1 970 
report (5139,) contains a deta11ed discussion of 
the system as it existed in its final oays on 
.he XDS - 940 . 

Cha~ges have been made in the logical structure 
of the system for several reasons: 

1. Tne current ARC progl'amming language , 
LIO, is ~ore powe r fUl than the several 
languages it replaces, MOL and the SPL ' s . 
L10 permits special purpose const r uctions 
anywhere 1n its code . It is a higher leve l 
language and provides greater compile r 
optimization . 

2 . An effort has been made to roodularize 
further the functions with1n the system to 
ease developme nt by a team of pr og r ammers . 
?his functional mOdularity w111 oe increased 
with the intrOduction of the Modular 
prohra~ming system, see - - , 5a2f) . 

DiscuBsions of the user fea~ure9 of the systems and 
sUbsYSte~s naking up NLS may be found 1n the 
!Ollowin~ locations: 

DNLs : See DNLS user ru1de . 110703,) 

TNLS: See TNLS user guide . 17470 , ) 
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DtX : See D ~X user guide (9934,) and oelow see 
--,5dld). 

Journal: NIC Journal User Guide (76JS,) and 
see- -, Sa) and --,6f2a) of ~his report . 

Identification; See TNLS user gU1ae (7470 ,) and 
see - -,5a4) in th i s report . 

Catalog : &ee--, 4a6b2) and --, 5gJ) . 

Sorter - Merge r: See - - -,4dlel) . 

Baseline: See --, 4c) . 

NLS - DDT : See --, kb2bl) . 

NLS file structure 

Introduct~on 

Thp format and structure of NLS files were 
determined bY certain deSign conSiderations . 

It 1s aesirable to have virtuallY no limit on 
the size of a file . This mean~ ~t is not 
practical to have an entire file in core when 
v~ewing or editing it . 

Tne time re~Uired for most opera~ions on a 
tile shoul~ be inae pe ndent of the file 
length a Th~t is , small ope r ations on a large 
file shoul~ take roughly the Same time as the 
same operations on a small file. Ttle use r 
and tne system should not b ~ penal~zed fo r 
l a rge files . 

In executing a single editing function there 
may be a large number of st r uctural 
operations. 

A random £~le structare stais!iea these 
consi1erations . Each file is divided into 
lofical blocks that may be accessed in randOm 
order. There a r e several types of blOCKS , each 
with its own structure . 
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An ~LS file is mace up of a header and up to a 
x~xed number (currentlY 465) of 512- word file 
block s. 

Fl1e Header 

File header contents: 

File creation date 
Version word (Changed when NLS flle structu r e 
changes) 
Identification of last user to update or 
output the file . 
r'il~ owner. 
Left name delirolter default . 
Right name de limiter default . 
Number of structure pages UBed . 
Number of data oages used. 
Status table - - One word per rln g block or 
data block cage. contains the following : 

Whethe r page has been mOdified by a user . 
Free space cou~t (for data clock) 

pre - garbage collection count . 
Post - garbage collection count . 

Free list pointer (for ring bloc~) 
Ma.rker table. 

structure Blocks -- rin g elements 

These blocks contain fixed size ring elements 
with a £ree list connect~ng thODe not in use . 

~ing element contents: 

Pa i nter to first substatenent . 
pOinter to successor st~tement . 
pointer to the SDS that contains text for 
t his stateJ1lent . 
DE:< wo r k a.rea. 
Head of plex flag. 
Tail of plex flag . 
Name flag . 
Name hash . 
Statement i~enti!ier and free list link . 

Data Block -- statement data blocks 
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Data blocks are composed of vari~ble sized 
clocks called Statement Data BloCks <SDB's) 
Which contain the text of NLS statements . ~ew 
SDB'S are allocated in the free space at the end 
of a data block. sns ' s no longer in use 
(because of editing changes ) are marked fo r 
ga rbage collection when the free space is 
exhausted . 

Statement Uata Bl ock (~DB) header contents : 

ho - lan ger - used SDB fla g . 
Length of SDB . 
Length of string in SDB . 
Left name delimiter . 
Right name delimiter . 
pointer to ring ele~ent . 
Length of name . 
Last write time . 
Last write ident . 

Strin~ Identifiers and Text pointers 

A str~ng identifier (STID) is a data structure 
used witnin hLS to identifY s~rings t possiblY 
within NLS statements ). 

If the string is in an NLS s~atement , the 
51ID contains a file identif1er and a ring 
e l ement identifier . 

The preSence of a file identifier within the 
5TIO all editing functions ~o be carr1ed out 
between files . 

Te~t pOinters are used with the string ana l ys1s 
and construc~ion features of L10 . Th e y consist 
of an STID and a character count . 

Locking mechanism -- Partial copies 

The NLS file system under TEN EX provides a 
locking mechanism , which protects against 
inadvertant overwrite when several people are 
working on the same file. once a user starts 
modifyin ~ a file, it is "locked» by him against 
changes bY other users until he deems hiS 
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changes consistent and complete ~nd issues one 
of the commands : Update rile ~ outpu~ File, or 
Unlock File which "unlock" the file. ~ote , a 
user can leave a file locked indefin1tely -
this protection is not limited to one console 
seSSion. 

When a file is locked (is being mOdif ied), 
the user ~ho has modification rights sees all 
of the changes that he is mak~ng . However, 
others who read the f11e will see it in its 
origina~, unaltered state . If they try to 
modify it, they will be told that it ~s 
lockea by a particular user . Thus the users 
can negotiate for mOdification rights to the 
file . 

Th1S feature is implemented through the use of 
flags in toe status taole in the File Header and 
through the partial copy mechanism . 

All mOdif~cations to a file are conta~ned in 
a partial copy file. These inclUde modified 
ring elements and SDB's. 

uore Management of File Space 

Wh~n space for more data is needeo, the 
following steps are taken in or~er until enough 
is found to satisfy the request: 

1 . cor e -reSiden t pages are checkeo for 
SUfficient free space . 

2 . other pages .re checkea for free sPace . 
If one has SUfficient space , it is brought 
in . 

J . II garbage collection on any page in the 
file will yield a page with SUff1cient free 
space, then the page whicn will give the most 
free space is brought into core and g~roage 
collected . 

4. Other~ i se a new page is created. 
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Logical structure 

Introduction 

Fi~ures FIGUREa and FIGUREb represents the 
lag~c~l structure of the NLS system4 M.jor 
co~ponents of the system are discussed below . 

Interaction support 

Te rminal 1nteraction support 

Display interaction support 

The di splay interaction support rout1nes 
take input tram display users, support 
var10US L10 display input constructions 
Which alloW the creation of simple 
interaction BtatefflentS J and control the 
command feedback line, name area, V1ew 
spec area, and bug selection areas of the 
display screen. 

Typewriter interAction support 

The typewriter interaction support 
rout~nes are priMi~ives for 1nterac~ing 
with a typewriter terminal user . They 
include input, command feedback~ l~~eral 
collection, and error feedback rou~ines. 

Sequential file input support 

Sequential file input suppor~ rout~nea take 
input trom DEX 6equent~al files or a control 
file and pass i~ ~o the DEX suosystem 
processor or ~he control file ariver system, 
respect~vely. 

SUbsysteM control 

Co~manQ specification 

The com~and specification rout1nes receive 
informatio n from the 1nput interaction level 
or sequential file input and process i~ a5 
follows: 
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1. Comma.nd nnemonic in put. l.forn t.he user 
l.S parsed using tests implemented as a 
large set of nested case statements Which 
clleck successive command characters. 

2 . Ooe rands for commands are i nterpret ed 
where necessary . 

3 . Cont r ol is transferred to t.he 
appropria~e execution routin~ . 

4. Cont.rol is t.ransferred to the 
portrayal Generator for formatting and 
disp lay. 

5. The user may repeatedly execut~ 
commands of a given type with diffe r en t 
pa r amete rs bY specifying more pa ra.me ters. 
When the user tyoes a chara.cter whic n can 
not. oe a pa.rameter speciflcatl.on, the 
input is assumed to De a new command . 

At any time prior to executl.on , tne use r nay 
aoort an inrtividual para~eter specifica~i on 
an~ ente r a correcte~ operaJld wi~hout 
destroying operandS previously entered in 
nUlti - parameter commands. It is , however, 
possible to abort an entire command at any 
tlme before it is executed . 

SUbsystem support 

These routines supporL the parsing of 
partiCUlar SUbsystems and provide the code 
necessary to translate the high level 
functions of each SUbsystem into calls on the 
file manipulat ion and portrayal generation 
rout1nes of NLS . They also have code 
necessary to implement any additional 
facilities needed by ~he subsyste~ . 

portrayal gene rator 

DisplaY control 

The display controller is co~posed of 
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1) a fast for~atter and data structures 
that allow NLS to moOl!y portions o~ tne 
d~splay image in response to user 
MOd1fic&tian of the files being displayed, 
.n~ 

2) user controls, such as the DNLS Jump 
commands, over wnat is portrayea and how 
nuch is shown. 

This formatter can maintai n images in several 
"disPl~Y areas" at one time, updating them as 
necessary_ Each area may display information 
frOM several files. 

Typewriter terminal print control 

This is a formatter that is oriented toward 
printing parts of a file onto a typewriter 
te r Minal . 

HardCOPY formatters 

These inclUde a relative ly simPle system, 
QUicknrint, and a more complicate~ formatting 
program, the ou tput Processor . 

Quickprint for mats the text for printing 
as it appears througn the aisplay or 
typewriter terminal formatters. 

The output Proc essor can feed to a variety 
of aifferent ~evices, inclUding printers 
and micrOfilm , an~ controls the formatting 
of the document according to directiVes 
embedded within the text. For aetails , 
refer to the "OUtput Processor Use r 
Guide" , NEW REFERENCEIJournal ,11076,2). 

Sequence generator 

Succeeding calls on the sequence generator 
create a sequence of statements which satisfY 
system or user filters start~ng at a place in 
the file specified by the user . 

An example of the system filters it 
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observes in deciding whether the 
identifier of a statement should be part 
of a sequence is the l e vel truncat ~on 
viewapec Which pe r mits ~he display of onlY 
those statements above particular levels 
1n the NLS h~erarchical file structure. 

These sequences of statemen t identifiers are 
used by forma tters f or t e r minal or ha r d- copy 
portrayal , oy compilers , or by pro cessors 
which man i pUlate iiles, such as t he sorter . 

See--/ 4dle~ ) for a di scussion of the sequence 
gene r ator with user pr ograms . 

User filters and refornatte r s 

The user may write and inco r po r ate additional 
filters Which the sequence generator will use 
as a final acceptance test . These 
use r- supplied filters may reformat the text 
of the file for special applic&t~ ons or 
views . 

User sequence gene rators 

The user can write his own sequence 
gene r ato rs Wh ich can make use of any Nl S 
rou t ines . 

File manipUlation algorithms 

The se algorithms carry out the file 
manipulation commands of NLS . They decide 
wha t is to be aon~ bY the textual and 
structural edit1n~ routines and 1n what 
order. utility routines ac tually manipulate 
the NLS files. 

SOMe co~mands make use 01 textual editing 
routines exclusivelY (e.g ., "Insert 
Text "); some use only structural editing 
r outines (e. g .," Nove statement"); others 
use a combination of the two (e . g., 
"Insert statement") . 
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These algorithms can mOVe and copy text from 
one file to another throu~h croBs - file 
eOiting •• 

structure editing 

These routines involve the manipulation of 
ring structure alone and do not alter the 
contents of the statement data blocks Which 
contain the text. 

Text eoitinr, 

These routines edit the text of NLS 
statements. Content analysis features of L10 
are used to determine Where Changes should 
take place; the string manipulation and SDB 
manipulation machinery then Change tne 
contents of the file . 

spec~al purpose processors 

Insertiny. and outputtinr, sequent1al files 

These processors create NLS files from 
sequential files and vice versa . 

UdIeJelb 

4dlb3e3 

4dIe]e3a 

4dlb3f 

40103!1 

4dlb3fla 

Co~pilers 4dlb3i2 

currently four compilers are available from 
NLS . In addition we are now 3tudying ways of 
making available through NLS the assemblers 
of the TENEX operating system , ~dlb3f2a 

The four compilers now available are: ~alb3!2al 

LIO, a procedure-oriented, block 
structured lan~uage developed bY ARC 
for use on the PDP-10 , lldlbJf2a~a 

A subset is available as tne content 
analyzer. (92~6,10) and see 
--,401e4cal) in thiS re port.) 4dl03f2alal 

IMOL , a procedure~or1ented, bloCK 
structured language which prOduces code 
for the IMLAC computer-aisplay . 4dlb312alb 
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Tree ~ Me~a. , a compl1er-comp~ler used bY 
ARC s~aff to develop o~her languages, 
such as L10 and IMOL . (see the 
Tree - Meta Report 110669 ,,) and -- , 4d2e 
) of this report . ) hd1bJf2alc 

MP L, the Modula r Programming Language, 
an experimental new language to be used 
to re write NLS . ISee --,4621) 4dlblf2.16 

Text is passed to these compilers through the 
sequence generator (and thus can be filte r ed 
and reformatted enroute to these various 
processors). 

UtJ.lity routines 

lHS file system 

These routines implement and man 1pulate the 
data structures 1n Tenex files whJ.ch NLS 
USeS . Unli~e other routines discussed above , 
tney are cognizant of and deal witn t tle data 
structures ana the TENEX timesharin g s¥s~em 
~nvi r onJ'llent . 

They are responsible for: 

Opening and closing files. 

Managing the portion of core Bet aside for 
file pages . 

Writing on and reading from files. 

Man1pulating ring elements and SDB 's. 

Moving witnin the NLS file s~ructure by 
fallowin g ring elemen~ pointers. 

stateJ'llent name lOOKUp. 

NLS strine system 

supports string manipUlation construe ions in 
the L10 l anguage and deals witn the NLS 
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Statement Data Slock and Ping Block 
structure. 

Miscellaneous support rout111es 

Bas ic L10 language support routines . 

Call JIIecllan1sms . 

Display support routines 

Information writing on the screen . 

Manip Ulating information on the screen . 

BaSic input routines 

Bas ic typewriter terminal output routines 

3. NLS -- New features 

The !ollow~ng features, common to both DNLS and TNLS, 
are new on the PuP-IO: 

Name Delimiters 

A user may specifY the characters to be used for 
left and right naMe deliTl'liter~ for statements 
within any st ructural entity in an NLS fi l e . The 
system defaults are left and right parentheses . 

Jump to ~ord/Content 

The user was provided with the capability of 
jumping to the firs~ or next occu r rence of a 
specified word or text string . 

Null File 

4 new command, Nul l File J has been added to TNLS 
and DNLS . Given a f~le name, it will create an 
e~pty NLS fi l e wi~h ~hat n4me . Upon complet10n of 
~he command the user 15 left with the ON ICon trol 
Marker -- TNLS) / display start (DNLS) at the 
origin of this neW file. 

output Assembler 
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sequen~ial files acc~p~able ~o ~he DeC asse~bler 
nay he created from ~LS files using this command . 

Output conp~ler 

!he capability to drive TREE-META produced 
compilers (includ1n~ the 110 language compiler) 
directly fro~ NLS files is ava11able . 

Output Sequential 

The USer may produce a sequential f11e that 
corresponds to his NLS file . Spaces are used to 
indicate the level of a statement . 

Insert Sequpntlal 

The Insert sequential File command converts 
sequential f i les into NLS format. This also allows 
the user to convert XDS - 940 files to TlNEX - NLS 
format. 

OUtput QUicKprin t 

Since users often want quick hard copy of ~he~r 
files, ~he ou~pu~ Qu ickprin~ comro.nd was aaaed . 
Unlike the ou~put processor, ~h1s fo r ma~ter does 
no~ Make Use of embedded fo r matting directives. 
The command offers the user a defaUlt file name and 
a aefault of 1 for the number of copies to print; 
these may be superseded bY ~he user . After the 
document 1s formatted it will be automatically 
spOOled for printing . viewspecs in effect at the 
time th~ command is given control the format and 
content of the printed text . 

UpQate File -- File Locking 

The NLS file system under TiNEX provides a locking 
Aechanism , Which pro~ects aga~nst inadver~ant 
overwrite wnen seVeral peOPle are working on the 
same file . Once a user starts modifying a file, it 
18 "locked " by him against changes bY o~her users 
until he dee~s his changes consistent and comple~e 
and issues one of the commands : update Fi le, output 
.ile, or unlock file Which "unlock" the file . 
Note, a user can leave a file lOcked indefinitely 
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-- this protection is not limited to one console 
session . 

~hen a file i5 lockeO (18 being modified) , the 
U6er who has MOdification ri gh t s sees all of the 
cnanges that he is making . However , otners who 
read the file will see it 1n its original, 
unaltereO state . If they try to mOdify 1t, they 
will be told that it is locked by a particular 
user. Thus the users can negotiate for 
modification r ights to the file. 

The users dre also a llowed to enter "Browse Mode ", 
which alloWS seVeral User~ to simultaneouslY mod1fY 
a file. IIhen they leave browse mOde, one_ Of them 
may elect to keep h~s chan~e8 if no one has the 
file locked , in which case he locks the file until 
an upda~e or output command is execu~ed by him. 

Go\..o E.xec 

The UBer nay star~ a new copy of ~h~ TENEX 
EXECUTIVE bp.low NLS in tne joe 's process structure 
ana eXecute arbit r ary EXEC level commands, 
includinr running other SUbsystems . Then , by 
issuing the 1XEC quit comman~ , the User is returned 
to NLS, exactly as he Was befo re issuing the Goto 
Exec command . 

Execute logout 

The new Execute Logout command is equivalent to 
issuing the Execute Quit command in NLS and 
following it with a LOGOUT command in the ~IEC. 

The following features in DNLS are new on the PDP~lO: 

Split Screen and craBB rile Editing 

DiSPlay screen Splitting and Formatting 

Goto Display Area Contro l 

Horizontal SPlit 

This SPlits the d1splay area in Which the 
BUG occurred horizontally (in to an upper 
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anO lOWer segment) at the bugged location 
~ov1ng the ina ge o£ the original d~splay 
area to the upper or lower segment 
depending on whether the cursor is above 
or below the buggeo poSition when the 
final CA is input . 4dlclijalal 

No diSPlay area will be created Which 
is smaller than 2 l~neB by 20 columns 
(usin~ the character size of the 
original display area) . 4dlc14alala ' 

Vertical Split 4dlclualo 

This splits the d1splay area in Which the 
BUG occurred vertically (into a left and 
right segment) at the bugged location 
moving the ima ~e of the original dlspl~y 
area to the left or ri~ht segment 
depending on Whether the cursor is to the 
left or ri gh t of the bugged position when 
the final CA i. input . 4d1c14a1bl 

flove Boun~ary 

The selected boundary (first BUG) ~s moved 
to the new position (secono BUG) . A 
bOUndary will not be moved P~Bt a boundary 
of a neighbor. A boundary is moved for 
all display areaS for Which it 18 a 
boundary. Any reSUlting display area 
Wh1Ch is smaller than 2 lilies by 20 

4dlc14alc 

columns will be deleted . 4dlc!4alcl 

Format D1splay Area 4dlc14alO 

Character ~~ze 4dlc!4ald1 

The current character B1ze of the 
d1splay area that currentlY contains 
tn~ cursor is d1splayed, and the user 
may type a number (0, 1 , 2, J) for a 
new character 51ze. Different u1splay 
areas may simultaneously have ~1fferent 
character sizes . udlc1 4aldla 
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Clear DisPlay Area 

The bugged display area is cleared , ~.e ., 
the image is erased, the return ~na file 
return rings are released, and the 
association of a file with that display 
area ~s removed . The display area itself 
is not deleted . 

c ross file EOiting in DNLS 

One may freely edit and Jump using several 
aisplay areas . The position of the curso r ~s 
us~d to resolve ambiguities . 

For example, if one executes a Jump command, 
the position of the cursor when the final 
command accept is entered determines in Which 
display area ~he new image is to appear. 

Also, if one chan ges v~ewspecs using the 
leftmost two buttons of the mouse , the 
view specs of the display area containing the 
cursor when the buttons go down are used as 
the initial values and are displayed 1n the 
v~eWsoec a re a . ~hen the buttons are 
releaeect, the d i splaY area contain1ng the 
cursor receives the new viewspecs . 

SUbstitute comMand Change 

Substitute in DNLS !anu soon 1n TNLS) has been 
expanaed to alloW wordS, visibles, etc ., to be 
suostituted in a structural entity. 

All of the old baSic N1S substi tute commanas are 
Bt1ll available ana work as before. In addition, 
the commandS, Substitute [text entity) 1n 
[structure entity] are now available . Text entity 
may be Oharacter, Word, Vis1ole, etc ., and 
Structure entity may be Statement , ~ranchJ Group, 
or Plex. 

Dur1nr the SUbstitution , the delimiters of the 
candi~ates for substitution are observed . for 
eXample, if the user issues SubSt1tUte Word ••• 
lithe" for "an" in t)le statement "Do you want an 
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igloo instead of another kayak , dear? ", the word 
"an" will be replaced by "the", but the word 
"another" will not be changed . 

Display Creation Efficiency Improvement 

The former code that generated and maintained the 
display image updated the whole screen except in 
the case of textual edits . We were able to 
optimize this process so that , in most cases, only 
those windows involved 1n tne operation are 
changed, and only those entities involved are 
actually reformatted . The response time for a 
display user has been reduced sUbStantlally . 

4. The Deferred Execution System (DEX) 

Deferred Execution (DiX) is a system that provides a 
means by which infor~ation may oe prepared offline ior 
laLer processing bY Lhe computer. 

Tne currently running sys~em, DEX-l, naB commands that 
provide for text input, backspacing over characters, 
dele t ion (ana undeletion) of commands, and the 
creat10n of NLS tiles and hardcopy printouts . DEX - 2 
will proviae furLher editing capao1lities as well as 
access to existing files . 

DEX-l was desi~ned LO be used with t~pewr~ter 
terminals connected to some record1ng device 
(currently paper tape or magnet ic tape cassette). At 
such a terminal the user pr Oduces a paper tape or tape 
cassette containing informat10n dest i ned for computer 
processing. 

DEX is a complement to the online NLS. It operates 
with greater systeR- Use efficiency since actual 
computer time can be aeierred to periods of loW usage 
-- Ilcff-hours ll , when the load is greatly reauced. 

The end result of files created by DEX and files 
created by NLS is the same. Once created oy either 
system~ no disLinction is made -- they are all NLb 
files t hat may later be edited online. 

The overall goal of DEX is to increase the ut11ity of 
our computer a ids by, in most cases, reducing the 
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suppor~ cost of computer-aiQed tex manipulation , and 
in some cases provid~ng more Bervi e value to the user 
than he would obtain from immedl.~te-execution 
proc~5ses. 4dld6 

There should oe a smooth spectrum of features 
aPPll.Cable to different situations of service 
level, terminal device , information context and 
type or priority of task. 4dld6a 

In such a spectrum of C01~puter aidS, users Sho uld 
f i nd complete cons1stenCY and contilluity in 
concepts , no~enclature , and operating Skills 
require d for operating ef t ectively 1n these 
dl.fferent situations. 

Users snould eventually be able to s~l.tch from one 
level of interaction to another While a~ an online 
terminal thereby providing ma.x~mum utility toward 
the USer's working goals. 

DEX -l WaS a firot attemp~ at satisfying these Koala 
and Was impl emented primarily ~o proviae an offline 
1nput facility. DEX - 2 will provide ' ed1tin~ facilities 
and more ~~exible input . Later stages will make 
deferred features available in the online modeS. 

The aesi~n of DEX - l Was carried out in an augmented 
Mace making use of tile dialaiing possibilit1es of the 
JOUrnal. DEX -2 naB been designed uS1ng these aa~e 
capabilit1es with a team approach. Thus a record of 
the system from first ideas to final documentat1on i8 
available. The implementation of OEX -2 is expp.cte~ to 
proceea soon. 

A manual for VEX-l is currently aV&11able. 
(9934, I. 

The design for DEX - 2 is docUmented in (92hl , l. 

5 . Other SUbsystems 

Sorter-Mer~er-upOater Description 

General Implementation Descript10n 

The new sort-merge- update capability 18 ba8e~ on 
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the addition of three primitives to NLS that are 
us pd bY the Sort Brancll/Plex/Group ana Merge 
riranch/Plex/Qrouc commands and which may also be 
called from user L10 programs comp11eo with the 
"Gato programs L10 User Program compile" 
cOMmand . 

Ea ch of the three primitives added to NLS to 
perform the sorting, merging , and updating 
fUnctions requires as an argument the addresS 
of a key procedure program written in the L10 
language to furnish sorting cr~ter1a . In 
addition, the update primitive requires as an 
argument the ~daresa of an update decision 
procedure to take action on correBpond~ng 
data items. ThiS procedure will differ for 
various specific applications. in the most 
general case, it is provided by the user , 
although we are build~lIg up a library of some 
standard procedures for common applications . 

The sort primitiVe uses a tree sort as its 
bas ic algorithm . This ~s the s.me one used 
in our previous sorting system . The 
restriction of ~ts ~ppl~cation to intra-file 
u5e, the implementation of efficient key 
comparison algor ithms and a special 
reoraering routine have reSUlted in a speed 
increase on the order of 100. 

procedures supplied to the Sort, Merge, and Update 
primit~ves: 

Key procedure : 

Sort Key procedures are written in the LID 
language and provide tne pa tterns for tex~ 
string an.lysis through which a data base in 
atl NLS file is to be sorted. 

Typical keys may be written to: 

find and order last names after inlt~als 

find numbers in columns 

find individual key wordS ~n inaices 
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The syste~ default alphabetizes statements 
over Which the system 1s run . 

Update Decision Procedure 

The update decision procedure ~s called by 
the update primitive once ~or each sort key 
value found in either the master or upaate 
~nput. 

All of the state~ent identifiers (stia ' s ) 
supplied to thiS procedure on a given call 
have the same key value as determined by 
the key procedure . 

In general, this procedure chang~s the master 
file bY delet1ng some brancnes from the 
maste r input and insertin~ some of the update 
1nput. 

In the sinplest case, there would be at 
nost one master and/or update item for a 
given key value . In this case, the update 
dec15ion procedure dele~es the master item 
when there is a corresponding UPdate 1tem 
to replace it . other Mas~e r items are 
kept and othe r update items are inserted 
after the deB~inat1on Btid . 

A comparison file may be created by this 
proceaure for proof reading. 

Control rile and Record Mode 

A set of commanas (and modificat10ns to the user 
input routines) has been added to implement ~ 
record ~nd playbaCk capab1lity . A seSS10n or 
series of ooerations at a display conso~e may be 
recorded on a file # then played back. During the 
playback # NLS will read the input from the cont r ol 
f11e insteaa of fro m the user . An attempt 1s maae 
to replaY the commanas at the same speed that the 
user entered them. 

Ih1s allows us to capture user interaction with 
NLS for analysis and for creating a "control 
load~ to use 1n testing the ef1ectB of changes 
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to thE TENEX and/or NLS systems. In a~Qition ~ 
users can builo up a liorary of common sequences 
of commands ~ which can then be executed qu~te 
easilY. Also, comprehens1ve testing of new 
releases of NLS can be acco~pliBned using Buch 
recorded user 1nteraction . 

Output processor Add~tion 

The output Processor 18 an NLS file formatter, 
driven by embedded di rectives, for various OUtput 
meoia Buch as a line printer or microfilm . This 
SUbsystem was expanded to pr ovide a large r var1ety 
of directives {summarized in the "Output Processor 
Brief User Guide" (6912,» and to permit Buch the 
use of the FR-80 Microfilm device . 

The output processor SUbsystem code was 
rewritten in Tree - Meta to provide an interpreter 
for the formaLting airective language. 

fR-OO outpu~ Processor Device 

Docu~en~s may aga1n be forma~ted t or f~- ~O 
M1croi1lm devices. The ~ocumen~ formatter 
(com~only called ~he output Processo r) provides 
~he following opt10ns with respect to th1s 
device: 

6~ ch~racter Sizes, 

placement of text. within a 16k bY 16k 
coordinate sys tem, 

Var10US intensities and line Widths , and 

rnicrofillli/ fiche and/or paper outp·ut. . 

User programs 

Int.roduc~10n 

User-written programs enable one t.o ta110r t.he 
presentation of the information in a file to hiS 
particular needs. Experienced users may write 
and compile online programs that edit files 
.utomat1cally. Tnese programs , written 1n ~he 
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L10 pro eramming language useO bY NLS 9ys~em 
programmers, may be compose~ using tne NLS text 
editor , compiled into the user program buffer, 
and linked into the user ' s rUnni ng NLS system. 

The language contains some high level 
features for oper~tions such as string 
analysis anc manipulation whicn are 
implemented in the language as calls on NLS 
library routines . 

The User prog r am facility brings together the· 
tools formerlY described as Higner Level 
Processes (hLPsl in the June 1971 RepOrt 
(8277,). The current system provides the 
user w~th access to the full array of NL 
system tools as well as the debugging 
facility, DDT . The ability to create what 
are known as User Sequence Genera~or pro grams 
alloWS grea~er file reorde rin g than did the 
old Analyzer Forma~ter . User Programs also 
s~tiSfi SOMe Objections to the earlier 
Executable ·text, which could not be easily 
programmed or debugged . 

NLS provides a varie~y of commands for file 
manipUlation and viewing . All of the editing 
commandS , ana the print command with aSSOciated 
vipwspecs (like line truncation and statement 
nU~bers) provide examples of these u.anipUlation 
~no viewing facilities. 

But occasionally one may neea more sophisticated 
view controls than those available wi th the 
viewspec ana viewchange featUres in NLS . 

For example , one may want to see onlY thOSe 
statements containing a particular wor d or 
phra.se . 

or one night want to see one line of text 
~hat compacts the infor~ation found in 
several longer st&tements. 

One might ~lso wish to perfo r m a ser~es of 
routine editing operations witnout specifying 
each of the ~LS commands over and over aiain. 
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The Network Infor~ation Center a~ ARC uses 
the ability to create text us~ng toe 
information from several different statements 
(and even different f11es) and the ability to 
insert this new text into a file to praQuce 
catalogs and indices . 

These prograns may range from 51mple content 
analysis pattern filters which alter the way a 
file is v1ewed by a user to advanced programs 
that provide sequence gene r ato r s and sor t keys 
to edit and r estructure many files automa tic allY 
upon execution. 

Use rs taking advanta~e of this expanded feature 
alBa have access to the debugg1ng facility of 
the system . Currently tni~ means that the TEN EX 
DDT may be used with compiled and instituted 
user programs (i . e ., those which have Deen 
linked into the user's running NLS system) . A 
planned expansion will make ava~laole a debugg er 
in the NLS system itself prOViding an extremely 
powerful programming tool . 

While the user program tool itself has been 
available in various forms for several months , 
the compleXity of the language and ot tne NLS 
internal st ructure have preclUded any majo r 
attempt to make it gene r ally ava~lable in its 
mos t powerful fo r ms . Content an~lysis patterns 
have been as far as Most users have gone in 
their use . 

Some non - programming personnel at ARC, howeve r, 
nave been creating pr og r ams t o prOduce formatted 
catalogs; programmers have used the feature to 
create and debug new NLS commands and SUbsystems 
without being fo rce d to compile and load the 
entire NLS s~stem whenever a change is m~de , an 
1nefficien~ and time consuming process giVen the 
demanos on system resources and the current size 
of the Bys~em. 

To ~ake th~s powerfUl tool more generally 
usable, pn initial documentation o~ a subse~ of 
the LI0 language has oeen created . This "LI0 
prime r II provides baSic information on ~he syntax 
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and seman~ics of many of the constructions of 
the whole language. It also descrioes the oasie 
comm ands ~n NLS that provide the user interface 
oetween NLS and user pro grams. (9240,) . 

Omitted irom the documentation are 
discussions at some special purpose language 
constructions used in the creation of NLS 
dlBplay co~"ands . Also currently 
undocu mented are system procedu r es that may 
be accessed through user programs and Which 
facilitate bui l ding the more complex file 
editinr and manipUlation tools. Supplements 
to the t' primer " and the continuing 
do cumentat ion of the NLS system 1n gene ral 
will dea l with the s e omiSSions . 

creation of Use r Written programs 

User written programs must be coded in L10 . 
Th~y may call other use r written routines and 
various procedures in the MLS program 1tsel~ . 

user pro graM S that control the way mat~rial is 
portrayed take effect whe n NLS presents ~ 
sequence of statements ~ n response to a command 
like Print Grou p (in T~LS) or Jump to Item (in 
DN LS) • 

In processing a command such as print, NLS 
loo ks at a seq uence of statements, examining 
each statement to see if it falls within the 
range specified in the print command and if 
~t satisfies the viewBpec8. At this point NLS 
may also pass the statement to ~ user written 
program to see 1£ it satiBf1es the 
requirements specified in that program. If 
the user program returns a value of true, the 
(passed ) statement is printed and the next 
statement in the sequence 1s tested; 1f 
false , the next statement in the sequence ~s 
t,estea . 

Although a use r progra~ may be callea 
eXPlicitlY , user progr~ms that moaifY files 
usuallY gain control at t he same p01nt in 
proce8sin ~ a s those that control the view . 
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Typically, one wan~s such a program to 
operate on a sequence of statements chosen bY 
a user when he decides to run the program . In 
add~tion, one usuallY wants to see the 
results of such an .utomated series of 
editing operations im~ediatel~ after ~t 
ha.ppens. 

context Of User written programs -- Ttle portrayal 
Generator 

General l y, the user written program runs in the 
fr~mework of tne portrayal generator. It may be 
il1voKed in several ways, descrlbed helow, 
whellever one asks to view a portion of the file, 
e . ~ ., with a Print comnand 1n TNLS , with any of 
the output to Printer commands , and wlth tne 
Jump commana in DN LS. 

A1J Of the por trayal generators ~n NLS have at 
leas~ ~wo sections -- the sequence gene rator and 
~he forma~~eri if th~ user invokes a program Of 
his own, ~ne portrayal generator will have a~ 
least one, and possiblY two, additional parts -
a User fil~er progran ana a user sequence 
generator. 

Sequence Ge nerator 

The sequence generato r looks a~ s~atements 

one at a time, beginning at ~he poi nt 
specified bY the user. It observes views pecs 
like level truncation in determ1n1n~ Which 
statements to pass on to the formatter . 

For example , the viewspecs may indicate 
th~t onlY the first line of statements in 
the two highest levels are to be output . 
The defau lt NLS sequence g~nerator will 
return painters onlY to those s~atements 
passing the structural filters i the 
£or~atter will further truncate the text 
to only the first line. 

One of the viewspecB tha~ the sequence 
generator pays partiCUlar attention ~o is "1" 
-- ~hp. views pee tha~ indicates whether a user 
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filter 1s to be aoplied to the statement. If 
this vie ws pec is on, the sequence generator 
passes control to a user filter program , 
Wh ich lOOKS at the statement and deciaes 
whether it should be included in the 
sequence ~ If the statement passes the filter 
( i ~ e . the user prog r am returns a value of 
true), the sequence generator sends the 
statement to the formatter; otherwise , it 
processes the next statement in the sequence 
and se nds it to the user filter program for 
verification . 

When the se q uence ge nerator findS a statement 
that passes all the Views pee requirements, it 
returns the statement to the formatter ,an d 
wai ts to be called again for the nex t 
statement in the sequence . 

Formatter 

The forma tt e r arr anges text passed to it bY 
the sequence ge nera~or (aescr~bea below ) in 
the style specified by the user. The 
fo rmatter observes viewspecB s uch as line 
trunc&tion, length and indenting; it also 
formats the t ext in accord with the 
requirements of the output device. 

The formatter works by calling the sequence 
generator~ formatting the text returned~ then 
r epeating this process until the sequence 
generator decides that the sequence has been 
exhausted or the formatter has f1lled the 
desired area (e . g.~ the display) . 

Use r Filters 

The user filter program may be either a 
content analYs~s pattern or a more complex 
L10 pr og ram. 

content Analysis Patterns 

conten t analysis patter ns aescr1ce 
characteristics that a statement must 
have to be inclUded in the sequence 
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being generated . For example, a 
content analysis pattern ~ay ~t1pulate 
that a statement must contain a 
particular phrase , or that it mu st have 
Deen written since a particular date . 
In general , content anal¥sis patterns 
may use any of the patt e rn ma tching 
f.cilities permitted in LIO FIND 
statements. Udle4c5ala 

Content analysis patterns cannot affect 
the format of a statement, nor can they 
initiate eJiting operations on a file . 
They can only determine whether a 
statement should be vieweO 4t all. 4dle4c5alb 

Nevertheless, content analysis filters 
provide a powerfUl tool to r user 
control of the portrayal of a series of 
statements . They are the most 
frequently used, and easilY written, of 
tne user programs. However, if one 
wishes ~o change the 10rrnat of a 
statement , or to modify the file as it 
is ~isp1ayed , he must Use a user 
written L10 program. ~Qle4c5alc 

User Written L10 Programs ~dle~c5a2 

A USer written program may be eiven 
control bY the sequence generator 1n 
exactly the same faShion that a content 
analysis program is initiated . 
However , in addition to pat tern 
matChing , it may change the format of a 
statement being displayed and may 
mottifY the statement itself (as well as 
other statements in the file). 4dle~c~a2a 

A use r written pro~ram invoked by the 
sequence generator has several 
limitations. It can manipUlate only 
one file and it can lOOK at statements 
onlY in the order in Which they are 
presented by the sequence generator . 
In particular , it cannot back up an~ 
re-examine previous statements, nor can 
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it Skip ahead to other parts of tile 
file. A user - written sequence 
gene rator must be provided when one 
needs to overcome these restr1ctions. 4d~e4c~a2b 

Use r·~ritten sequence Generators 4ale4c6 

A user may orovide his own sequence genera~or 
to be used in lieu of the re,ular 1L5 
sequence gellerator . Such a program may call 
the normal NtS sequence generator, as well as 
content analysis !11ters and user-written L10 
programs . It may even call other 
user-written sequence generators . 4dlehc6a 

This technique provides ~he most powerful 
means for a user to reformat (and even 
create) mUltiple files and to affec ~ their 
portrayal. However, since writing them 
requires a detailed knOWledge o£ the ent~re 
NLS program, the pr ac tice is limited to 
experienced NLS programmers. 4a~euccb 

lxamp1es Of Content Analysis Patterns And 110 User 
pro~r.ms 

The user~written £11Lers may be impose d by an 
NLS SUbsystem accessed bY the command ~Goto 
prog rams". 

Thpse NLS commands are used to comp~le , 
institute (or link the compiled UBer program 
into the user's copy of the running NLS Dystem ), 
and execute user programs and filters . They are 
described in detail in the L10 primer . (9246 , ) . 

Examp l es of simple content analys1s patterns and 
110 analyzer-formatte r user programs follow. 

Bxpmples of Simple Content Analysis Patterns 

BEFORE (25-JAN-72 12:00); 

ThiS patte rn will match those statements 
created or modified (whichever happened 
most recently) before noon on 25 January 
lq72 . 
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ID = HGL OR ID = MFA ; 

This pattern wi ll match all statements 
createo or moaified (W hichever happened 
most recentlY) by users with the 
identifiers "HGL " or "MFA ". 

D 2~LD I (HOA" I "Content Analyzer"/; 

This pattern will match any of three types 
of statements: those beginning with a 
nUmerical digit followed by two characters 
Which may be either letters or a1g1ts~ and 
statements with either the patterns "eA" 
Dr "Content Analyzer" anywhe re 1n the 
s t a.tement. 

Note the use of the bra c ket s to permit 
an unanchored search -- a search for a 
pattern anywnere in the statement. 
~ote also th e use of t he slash tor 
alternations . 

I(n (SP/ TRU EI /2DI D '- 4DJ; 

i his pattern will match characters in the 
form of phone numbers anYWhere in a 
statement. Numbe rs ma tched may have a two 
digit alphabetic exchange followed by an 
optional space (note the use of the TRUE 
construction to accomplish thiS) or a 
numerical exchan~e. 

Ixample. include IU 4-1234. YU4-1234. 
and 9~4-1234 . 
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~ximp l es of Analyzer -Formatter Programs 

The following are examples of user 
analyzer-formatte r programs Which selectivelY 
edit statements in an NLS file on the bas is 
of text searched for by th e pattern match1ng 
capabilities . Examples of more sophisticated 
user pro gr ams sUch as sort keys and user 
sequence genera t or pr ograms will be presented 
in a later supplement wi th a oescription of 
NLS routines easily accessed by users. 

EX&r<lP l e 1--

PROGRAM outname % remoVes statement names 
de l- I) --% 
D~CLARE TEXT POINTER sf , paf , pae; 
(outname ) PROCEDURE; 

IF FIND tBi $NP 'I t paf ( ' )! t pae 
THEN 

aEG I N 
ST sf ~ pae SE(S!); 
RETURN (TRUE ); 
END 

ELSE RETURN IFALSE) ; 
END . 

FINISH 

This program remOVes any parenthes1zea 
exoression whose open in g parenthesis 
corresponds to the f irst printed character 
of an NtS statement . 
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txample 2--

PROGRAM changed 
\changed)PROCEDUREj 

LOCAL TEXT POINTER f , e; 
FIND t! SElf) te; 
IF FIND SINCE 125-JAN-72 12:00) THEN 

BEGIN 
ST ! 4- II {CI1ANGEDJu, f e ; 
nl.TURNITRUE); 
END 

ELSE RE~URNIFALSE); 
END. 

fINISH 

This pr ogram checks to see if a statement 
was written after a certain date . If it 
was, the string "[CHANGED}" will be put at 
the front of the statement. 

B. SOftware Enrineering Augmentation systems (S EAS) 

1. Introduction 

Of all Of the special application areas where our 
augmentat~on tools could reasonably be applied for 
testing and evaluation, that of the software engineer 
has from the beginning been our prime candl.date. We 
tooK a signlil.cant step 1n this di r ection in 1968 when 
we developed MOL940 , a special, higher-level language, 
and applied it to all of our NLS programming. HOL940 
allowed our softWare engineers to Use the special 
features of NLS for supporting the composition, 
stUdying, and mOdif~cation of our source code and its 
documentation . The result was a significant step 1n 
au~menting their capability. 

In this past contract period , we have taken several 
steps to further augMent the softWare engineer -- in 
fact, we Ilave coined the acronym SEAS (for Software 
tngineer Augmentation System) to give specific syste~ 
orientation towards the end of developing a full and 
balanced set Of tools, techniques , ~ethodB , 
principles, etc. for augmenting software engineers . 
The developments describeo below are part of an 
accelerating act~vity -- an important part of our 
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near-future plans in the next contrac~ period 1nvolve 
a greater level of activity here . 

The SEAS developments summarized below are described 
in more detail in the following sections : 

With the Change from our XDS - 9kO to the PDP - 10, we 
upgraded our compile r compiler to a mor e f l exi ble 
Tree - Meta Comp11er, --, 4d2e ) and our 
system- prog r amming language to the more powe r ful , 
less machine - dependent Ll0; both developments added 
to the SEAS tool kit. 

We adopted new standards tor documentation , and 
developed several system-measurement SUb - systems , 
see--,7b)l. 

During the last year , we developed a source-code 
debugg1ng system for tIO, working from HL~ 
see--,4d2bl. source Level Deougging not only will 
be us~ful to us for the re~ainlng per~od of our LI0 
usaee, but also it serves as ~ prototype of an 
approach whicn ·.,.-il1 be applicable tor others who 
Can utilize an NLS - based SEAS for software 
eng1neet's that use another lan~uage such as PL1 , 
COaOL, FORTRA~, or even an assembly language . 

Duri rg the last year , we also began development 
worK on the next stage of compiler compiler , and an 
adVanced , modular, system - programming language 
(MPS) see--,4d2f) , Which won ' t be finiShed until 
halfway throu~h the next contract periOd -- but 
Which will provide a significant step forward for 
SEAS . We will use them to 1mplement the Bucceeding 
stages ot NLS evolution, and they will also provide 
the base tor the intensive eXPlorato r y aevelopme nts 
of our central, advanced SEAS experiments . 

2 . Source Level Debugg1ng 

BY mak1nc Minor Changes to the TENEX Dynamic Debugging 
TeCnnique system, DDT, ana to t.he ARC L10 programming 
language compiler, and by provi~ing a fairly s1mple 
deougginr submode acceSs i ble through NLS, NLS~DDT, ARC 
software en~ineers ha ve prov ided t.hemselves with a 
primitive but effective source level debugg1ng and 
(procedural level) incremental compilation system. 
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This system Was developed as a user program and is 
currentlY functional onlY in TNLS. It will soon be 
expanded to DN LS as well . Documentation of the 
commands in tne system may be found in (Journal, 
8334.1 . 

The NLS - DDT system provides an easier way 
individual ce l 15 and LI0 data structures , 
records~ fieldS, strings , ana call stack 
is available in the current TENEX DDT . 

to examine 
such a.B 
frames, than 

procedures Which are compiled in the User program 
submode may replace procedures in a running system 
during a debugging session without the necessity of 
either patching in machine language COde , as in the 
TENEX DDT, or loading an entirely new system ~ a slow 
process for a large~ mUlti-file program such as NtS . 
Symbol definit ion is resolved with tne rest of the 
running code . SUch procedures may also be inserted 
into the pro gr am. 

The breakpointin~ features of TENEX DDT a r e pr ov ided 
as well as a conditional breakpointlng capabil~ty ~ 

The commana language is less obscure than that of 
TEN EX-DDT and is more consistent with other commands 
in the Nts environment. 

3. system Measurement 

The designers of a continuallY evolving system must be 
able to measure the efLectiveness of MOdifications 
introduced into the Whole system. They must be able 
to quantitativelY and qualitativelY measu r e the effect 
Of a change on the command use of ~ndividual users and 
on the whole system response. Anal~ses of these 
measurements indicate the need for modification in 
training techniques and for further changes . 

NLS can measure its own activity in various ways. 
Each Of these measurement techniques Was added to NLS 
at different times and in r esponse to differen t 
questions the system programmers were asking about 
system activit.y . 

These primitives will be expanded to be used with 
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~he more formal measurement and evaluation goals of 
SEAS . 

Measurin~ the elapsed time betWeen two instructions . 

This is the crucest measurement facility; the only 
user interface 1s through the PDP-lOts DDT 
SUbsystem . Given two addresses and a count , the 
el&psed JOD time between executing the two 
instructions will be accumulated the number of 
times specified bY the count . Then the figu r es are 
reinitla11zed and the time r eaccumulated . 

Measuring the time required bY various types of NLS 
commands . 

The real and jOb times reqUired to eXeCUte Various 
types of NLS commands can be collected at regula r 
intervals and saved on a file. The Queue number, 
number of reserved pages, number of page faul~s, 
and working set size , averaged Over the i nterval, 
are also recorded. This ~ile must then be 
processed by a separate program to interpret and 
format the results . 

Four baSic types of stati9t~cs are collected -
information abou~ text editing commandS , about 
structure editing commands , aoout the time NLS 
reqUires to respond to a single character, ana 
abOUt the lag between tne time the user types a 
character and the t i me NLS receives it . 

Monitor measurelnents 

Several monitor callS have been 
the measurement of our sys~em . 

these collects information irom 
and execution time required for 
with the user. 

added to help in 
For example , one of 
NLS about the r eal 
each interaction 

The measurement facility for the ent~re 
sys~em, superwatch, is described below. 

t~meBharing 

Isee -- ,70) 1 

4. Source COde Documentation standaras 

Several programmers continually modifY ~he 150,000 
COMpUter words of NLS co~e. I n such a large system it 
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is essential that code be clearlY documenteO to permit 
anyone to fix bU~S and make addl.tions to tne system as 
flexl.bly anc easilY as possible. Well documentea 
source cOde, viewed using the linking and 
level-clipping features of NLS, provl.des an 1mmeQl.ate 
overview of the system and an important tool to the 
augmented software engineer . 

The lack of proper documentation clearlY becomes 
untellable in a bootst r ap community Wl.tn many w1delY 
dispersed people COllabora t ing on tlte same sY5tem ~ 

ThUS, in the development of a softWare enginee r ing 
system deS ign discipline , standardS ana methodS fo r 
documentation must eXist . Toward thiS end , several 
steps were taken in the l ast con~ract periOd . 

Standards for docUmentation ana cod1ng Were 
proposed in (Journal , 8573,l, (Journal , 8637 ,1 , and 
(Jaurnal,8643,1. They have been usea in cle~ning up 
several NLS source co~e files . This clean up is 
continu1ng. 

A pro~ra~ for developing a linked cross 1nOex has 
been in use for several months. 

5. Langua.ges 

IntrodUction 

ARC cu r rentlY makes use of two primary languages 
created at the center in its NLS system 
~evelopment: the L10 programming language, Wh i ch i s 
used to write NLS programs , and the Tree - Meta 
compiler-compiler system , Which is used to generate 
compilers for L10 , have been used to bootstrap 
compilers onto different computers, ana have been 
used to generate the first conp1ler fo r the Modular 
programming Language (MPLl. 

Additionally , Tree - Meta has been used to aevelop 
an interpreter for the output processor 
directive language . 

In collabora~10n with several people at the Xerox 
palo Alto Resea rc h center , work has begun on a 
MOQular programming system (MPSl ana. MoOular 
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LIO 

programming Language (MPLI ~hat will replace t!le 
current lan~uages and ~n which the HLS system will 
be redesigned and rewritten for gr eater eff1c~ency 
~na flexibility . 

N£S on the PDP -10 is written 1n the L10 progra mming 
language, an ALGOL-like language tha~ has some high 
level special purpose fea~ures for strlng analysis 
and manipu lation and for interacting with NLS 
users. 

The June 1971 reoort (8277,) deBcrioes the pr ocess 
of trpnsferring from the XDS - 940 languages and 
compilers to the PDP-IO . An LIO Primer 1 ~246 , ) 
describes many of the features of the language for 
inexperienced programmers wishing to make use of 
the U~er program facility. A comple~e presentation 
of ~he language is also available ~n a ~erser fo r m 
for experienced proirammers . 

Tree Me ta ~s a metaconpiler system for context ~!ree 
langu~ges developed at ARC . The parsing statements 
of the metalanguage resemble Backus~Naur form with 
embedded tree~building directives . Unp&rsing rules 
include extensive tree ~ scanning and cOde ~ generation 
constructions. All compilers proauced bY the 
system are single pass compilers that produce 
loadable binary files. 

A me~acompiler, in ~he mos~ general sense of the 
term, is a program that reads a metalanguage 
prograM as input and translates that program 
into a set of ~nstructions. If th e input 
program 1s a complete description of a formal 
la~guage, the result of the translation is a 
compiler for the language . 

Tree ~eta is built to deal with a specific set of 
languages and an even nor e specific set of users . 
There is no attempt to design universal languages, 
or mach ine independent languages. or to achleve any 
of the other goalS of many compller~compiler 
systems. 
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In the pas~ contract period rree Meta was useful in 
bootstrapping from the old XDS - 94Q to the new 
PDP-ID. Cur rentlY ~t is oeing used to create the 
first MPL compiler . 

A version ot Tree Meta was discussed 1n an appendix 
to the Rone Report of April 1968 (9697, 1. S1nce 
that ti~e, the syntax has been expandea and the 
system made more flexible . A new Tree - Meta report 
lO~b9 , ) includes a formal descrip tion of the Tree 
Meta language taken f r om a longer Tree Meta re port 
being completed . 

6 . Modular pro~rammlng 

Goals 

The ~odular programming System (MPS) is a set of 
tools for the development and continUed evolution 
of large software systems in an interact1ve 
environment. All such large software systems snare 
certain characteristics : 

1&1) they ~re the work of a group of people 
whose membership Will change over time ; 

1&2) they are necessarily constructed f r om a 
number of separatelY developed pr og ra msj 

(a3) they evolve and grow throughout their 
lifetimes (and there is evidence that they also 
" a~e" {Lehman & Be l& ~Yl' . 

The ~PS projec~ a~mG to dec re~se the effort 
required to build and evolve such systems and to 
increese the reliability of the resultan t prOducts . 
AS & specific test of ~ts capabilities , MPS will be 
used 1n the rewriting and restructuring o£ the NLS 
system de veloped at Stanford Research Institute . 

Desirablp Characteristics 

p01nts al, &2 , a3 are axiomatic statements &bout 
the dynamics of all large software systems. The 
fOllowing discussion uses these and a few other 
axioms to establiSh desirable characteristics for 
HPS . They are in~ended only to lend pl a us i bility 
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to the set of capabilities whicn the MPS project 1s 
investigating . Furthermore, the "~ogical 
conclusions" only represent design choices to 
satisfy the axioms; other choices COUld certa~nlY 
be ma,(1e which would not be inconsistent Wlth the 
axiom set, but that is another research project . 
JlopefullY there is a minim u m of hid~en meaning in 
the following discussion : each axiom and 
consequence is ihtenc1ed to be taken str l ctly at 
face va.lue. 

~e flfst add two more axi oms to the above set ; 

(au) Large Software systems mus t be able to 
take advantage of available hardware for 
efficiency . 

(a5) program bugs ~re not known before they 

402£20 

ILCl2.:t:2bl 

occur. 4d2f2b2 

(a4a) al-a4 implY that software components, 
nereafter called Modules, should be separatelY 
comp1lable and debug gable. Therefore tnere must be 
a way of linking or binding separate conlponents 
together to provide an environment (data ana 
pro~rams) Within ~hich a module can be aebugged . 

(a6) In an interactive programming environment, 
users must be able to develop and Use debugging 
tOols applicable to programs in the same 
programning system {Krutar} {Mitchell} {Perlis} 
{Teitelman} . 

aba, as, and a6 then implY that 

(a6a) the environment of a program must be 
dynamically alterable; 

(.60) a program should not have to be altered 
when its environment c hanges in ways wnich do 
not affect the semantic intent of the program 
!Dennis} -- this is called programming 
generality . 

(aJal a3 suggests that a desir~ble characteristic 
for tools for builaing large systems should be that 
the e nergy to change part of the system shoUld be 
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more a function of the complexity of the change 
than of the size o! the systen. 

(a3b) A new system always has parts whicn are 
functionally similar to previoUSlY develope~ 
systems. The neW sYstem may therefore be regaraed 
as a Change (though perhaps substantial) to an 
older syste~. aJa then points out the necessity 
for being able to reuse components Which have been 
made reliable through usage . This increases the 
initial reliability of the new system and decreaseS 
its cost. 

(a)c) One way of constructing useful components is 
to build them from combinations of already existing 
modules (a)b). Hence there must be a way of 
bundling USeful configurations together as 
seemingly atomic ~odules so they can be readily 
reuset. 

MPS capabilities 

TO satisfy these Objectives, MPS has concen~rated 
on providin~ the following capabilities: 

Control meChanisms Which enable modules to be 
linked together with a minimum 01 built in 
assumptions about hoW each interpre~s control 
transfer over the link between them. 

Simple function call and return mechan1sms 
alone do not satisfY this requirement. 

Data definition facilities that : 

clarify the specification of the data 
struc~ures Which, together with contrOl, 
completely specifY the interfaces between 
mOdule3; 

are potentiallY economical in space and 
accessing speed without being dependent on a 
particular macnine; 

are an aid in developing and describing 
pro~ra rn com ponen~s and the structure of 
algorithms. 
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racilities for dynamicallj b~noing the virtual 
objects required bY a module for execut~on to 
real objects. 

For example ~ for binding a procedure call to 
a real procedure, a "typed " p01n ter to a data 
structure of the correct. type , etc . The set 
of bindings for a module's virtual objects at 
a given moment comprises the environment for 
that mod ule . 

Complete accessibl11ty to the MPS ~ virtual 
maChine" (Which is a set of primitive MPS 
pr og rams) and to MPS programs as data 
structures . 

Th is enables debugg1ng and measuring tools to 
be built as standard MPS programs and along 
with dynamic oinding allows such tools to be 
brought to oear on MPS progra~s whenever 
necessary. 

The ab~lity to bundle a conf1gura~ion of da~a 
and program module s toge~her as a fflodu le Which 
may be saved for later use just as a s1mple l 

at.omic module. 

This allows systems to oe partlY initialized 
bY partiallY execu~ing them and then bundling 
them up for later use with ~he in~tializaticn 
computations factored out; 

It also allows a Configuration that has 
eXhibited a bug to be saved aWay for later 
perusal with the state as it W ~S when the bug 
was discove reo; 

LastlYI it allows standard mOQules to be 
built bY configuring them from othe r modules 
in t.he spirit of using alreaay available 
components Whenever possible and provides 
Borne logical completeness to the system . 
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V. INT~RNAL ORGANIZATION 

A. Durin g the past Year, several ARC organizational 
arrangements were intrOdUced, centering, in the early part 
of the periOd, mainly on l~ne activity structure and 
associatea roles. 

1. The creation of pusher (task leader) roles for tasks 
and coor~~nation roles for system architecture, 
methodolO~Y. and personnel resources Placed the 
respons ibility for these efforts more directly on 
selected individuals . 

Pusher roles were carried out in the framework of the 
developing Baseline Management system . Coordinating 
roles ~ere also carried out in thiS environment . The 
techniques for performing these roles still leave much 
to be desired. 

Ou r plans to record task requirements and designs w~ll 
aid ~his process . 

2 . In the Fall of 1971, we set up a four-nan Exec utive 
Management Comml~~ee fEMC) ~o carry out many of ~he 
day - to-aay opera~ing mana~ement taSKS. Me~berBhip Was 
later changed to ~hree. 

The EMC has aocumented its meetings through Journal 
entries as they occurred . 

PODAC is to deal with ARC peoples ' oelie£s , interests, 
and feelings, help~ng people and the org~n~Zation to 
deal With the gOa lS and line activities that result. 

j. During the past few mon t hS , a new, more broad overall 
organizat~onal structure has been in the process of 
formation. 

This consists of three main activities that have been 
Set up to cover our framework and goal sett~ng, line 
operation , and personal and organizational aevelopment 
needs. 

These activities are called: FRA MAC , LlhAC, ana PODAC . 

FRAMAC is to discuss ~nd def ine the ARC frameworx and 
Bet lon~-ran~e goalS and plans . 
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LINAC ~s to carry out ac~ivities w~thin the framework 
that move us toward tne goalS, With more deta iled, 
shorter-range olan £ormulation. 

PODAC is to deal witn AkC peoples I bel~efs, interests , 
and feelings, help1ng people and the organization to 
deal with the goals and line activities that result . 

These are desc ribed 1n more detail below and in 
t1ocurnent6 (10331 ,) .. (100]4,), and (8651 1 ) 

respecti.vely . 

B . j"ilAMAC 

1. We have launChed an act ivity w1th1n ARC called our 
Framework Activity (FRAMACI. 

2. FRAHAC's goals and general methoa of approach are : 

To provide a continUing, purposefully run forum , for 
develop~ng the framework of concepts, strategies , 
principles, an~ goals w~~hin which we will pursue our 
Pli.nning, promot~ng, grow~ng , LIl~AC and PODAC 
activ1ties , and interaction with ~he World . we .re 
holdin~ ~ re~ular sequence oJ meetings , where di alog 
is expec~ed. Reco rds a re kep~ and Journalized . A 
coherent, explicitly developed frameWork section of 
the Handbook will ensue. 

The first I~ee~ings' notes are recorded in (l O~~6 ,), 
(10459,1 , and (10553,1 . 

Ou r First Stage (star~ing May 1972 and laB~ing several 
months) inclUdes : 

a) Piecing ~oge~her and bring about a genera l 
underst~nding o£ Dr . Eng elbart's personal £ramework , 
the history that brought us to where we now are, and 
the current s~a~e of our implicit £ramework (i.e. toe 
practices, pr1nciples, goalS, etc. that we can see 
have affec~ed our current state and direction) . 

bl Br1n~ing each of our FRAMAC participants ~o 
understar.d reasonably well wnere each of toe others 
stands on what we consider to be the important facets 
of the framework , in terms not onlY of degree of his 
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Understanding, but also of tne degree and nature of 
his interest, beliefS, and attitudes . 

Our Second Stage will include: 

A continuing process of framework analysis and 
development . The objective is to continually evolve 
tOWard a "most useful frameworkJ~ one that is Kept 
comple~e and updated as part Of our HandbooK , and that 
is referenced constantly in our planning , designing , 
evaluating , and teaching. 

We plan that in this stage we would jUdiciously 
integrate concepts, considerations, viewpoints , and 
analyses of others, via an organization and process 
yet to be decided upon. During the Stage 1 process, 
Dr. ~ngelbar~ will fUrther develop parts of his 
framework and will describe ~hose parts tha~ bear upon 
~he proc~ss of fu rther ARC Framework develop~ent. 

39 ~e plan on an approach here that is much as if we were 
running a graduate seminar to impart where Dr . Engelhart 
is in his th1nking. An unbroken series of individual 
presentations (lecture ~odel) won't accomplisn what we 
want. We expect to have both prepared and ex~emporaneous 
presentations, bu~ in limited cuts and mOdules from Ur . 
Engelhart's and others' frameworks, interspe r sed With 
mUlti~way group dialog sessions each of whose content 
affects sUcceed1ng presentations . we don't know where 
most of the participants are 1n tneir thinking now, with 
respect to understanding must ot the issues involved, nor 
What kind of presentation it would take to prOduce a 
given change in understanding on any given issue . 

We speak of developing a "general unders~anding " of 
our framework (Which may involve & lot of work); out 
there also i8 tne matter of the di8tribu~10n among the 
participants in the na~ure and degree of their 
" beliefs and attitUdes" (B &A) about the various facets 
of the framework. I~ is impor~ant for Dr . Engelbart 
at least to know what this B&A distribution ~s; and it 
maY prove important to the succeeding fRAMAC stages to 
work at bringing about a closer group~ng of ARC 
peoples' BaA re~ative to certain issues. ~e expec~ 
that we will Want to deal with this , but how much 
energy to spend, ~nd What part Within rRAMAC and what 
part in PODAC, wi ll have ~o be decided as We progress . 
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U. About the initi41 composition of our FRAMAC group : 

We had been visualizin~ a small FRAMAC r.roup ~ 
cons~Qering ~he type of dialog we hope for . But when 
We reviewe d our LINAC planning - team composition , we 
decided that there is a such strong interaction 
between our current planning exercise and our 
Fr amework that we couldn 't seem to find a l o~ ical way 
to cut the group membershio smaller . The i nit ial 
fRAMAC group numbe rs nineteen ARC peOPle plus tw o 
other SRI management peop l e . 

C. LI NAC 

1 . We have launched an activity within ARC called our 
Lin e Activity iLINACI . 

L1NAC serves seve r al basic needs : 

MOdUlarizing our way of dOing things -- some~hing that 
the size and complexity of our activit i es require. 

Establishin~'interdependence relationships ~ha~ will 
~ive us valuable experience for the future problens of 
~anaging a considerably larger and more var1ed 
activ~ty w1thin an increasingly complex oper ational 
and technical environmen~ . 

Es~abl~shing ~he activity framework witnin Which we 
can pursue our new - contract cOlllm1tments to ARPA (as 
pe r our proposal of 29 JUly 1971 -- 7404,) 

In lINAC ' s organization , our external projects a re the 
drivi ng forces -- Where a project is an eXPlicit 
activity involving resource inte r change with outsiOe 
organizations. The othe r specific act1vities Within 
ARC are to serve the projects ' goals , and will have 
all of their resources a~located, along a contracting 
chain, from the projects . 

Along with this (internal) contracting sys~en will 
come specific development and appl~cation of 
conventions , procedures and aids for h&ndl ing 
~stimates , resource allocations, bUdgets , reserves, 
accounting &nd resource - control mpasures as r equ ired 
to operate the organization . 
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We expect that many of our internal activities wil l 
emerge from mUlti-party negotiations and proceed under 
contracts involving several buyers . 

Some o£ our activities will be funded by what amounts 
to a taxation upon all or some of the projects. such 
taxation measures will be establ~shed and monitored 
with due representation by the concerned parties . 

2 . ARC planning and task ac t ivities a re currentlY 
conducted in the following LINAC organization : 

OPERATIONS 

A6ministfatjon 
computer Service Operations - Hardware 
Computer service Operations - Soitware 
Computer Service Operations - Operators 
People Service operations 
User Interface 

DEVELOPMENT THRUSTS 

Development Cooraination 
Delivery and Marketing 
Dialog support Syste~ (DSS) 
Documentation proauction and support system (OpeS) 
Basel~ne Record System (BRS) 
system De velopers Handbook system (SDHS) 
Software Engineering Augmentation System (S~ASl 
General Development (not inclUded 1n above thrusts) 

PROJECTS 

ARPA/RADe ProJect: Team Augmentation Portion 
Administration 
ARPA/RADC Project : Network Information Center Port~on 
(NIC) 
Admin~5tration 
Computer service Operations 
People service Operations 
Net Interface (Station Agent and Net partiCipation) 
t~IC DevelopAent 
ARPA/RADC project; Mini-Console 
Adrunistration 
System Development 
ARPA/RADC Project: HPS cooperation (Xerox) 
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Administration 
Modular Programm1ng Sys te m Developmen t IMPS ) 
ONR Project: system Deve loper's Intel11gence System 
IS DIS) 
Admlnistration 
RADC Project : Basel ine Management system De velopment 
Support 
Administration 

SRI OV.RHEAD ACTIVITIES 

3 . Durin~ t~e ea r ly stages of the new LINAC, the 
following actions are taking pl~ce: 

Each Of the main nctivities is develoPlng the 
framework Of a plan, with a reasonable amount of 
informal intercommunication and cooroination between 
plans . 

h l gnt people Who carry key ARC plannln~ roles will 
meet regularlY to serve as a "Planning an6 
Executive - Review Committee" (PE RC ). 

One im portant function for PERC Ouring thiS time will 
be to develop recommendations for refinements to the 
LINAC system of roles and processes . 

Another function will be to participite in and review 
the operational deciS ions that must be made to 
coordinate an~ manage the efforts of the projec~s an~ 
developmental thrusts . 

4 . Within the three paralle l pushes of FRAMAC, LINAC , and 
PODAC , our pe rsistent emphasis will be toward 
"coordinated - system" aspects of both our way at working 
and of the ougmentation system!s) we develop . 

D. PODAC 

1. In January 1972, AkC established a regUlar channel tor 
Personal and Organzat1onal Development named PODAC . Our 
planning tor PODAC was integrated with planning for lINAC 
and FRAMAC discussed above . 

Establishment of PODAC arose from the conViction that 
we, who tell the world that we are learning how to 
show othe r teams hoW to pursue goals more effectively , 
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must constantly exaMine ourselves (the "example" that 
we work with), both as an organizaton ana aB 
individuals , to Understand how we are doing , and how 
We can iMprove. 

We are convinced that unless we have a strong, 
constant, and pervasive attit ude that we want to keep 
developing ourselves, and unless we consciouslY keep 
trying to do S0, tnen we are fooling ou rs e lVes about 
seriouslY pi oneering this augmentation system 
development . 

To wor~ on this, we need a flow of information having 
to dO ~ith goals , attitudes , ambitions and feelings as 
they relate to the common pu rsuits , and pu r poseful 
discussion about stren~thS , weaknesses , and means fo r 
improvement. 

2 . To establish PODAC, We divided the staff into four 
~roups of eight or nine people each . 

the groups , called POD's , are balanced in age , aex, 
protessional training, length of association with ARC , 
work rOl~s , etc . 

POD's are named Cedar , F1r, oak , and Redwood . 

lach grollp meets weekly for two hours. 

Each such group appoints its own representative to a 
central committee , PODCOM , that helps to co-ord1nate 
and guide the PODAC . 

3 . PODAC does not exist to vote on what AxC will do. 
PODAC has no line - management responsibilities or 
authority . It is 'torthogonal~ to the management 
str ucture that commits resources, sets targets, hires , 
reviews, and is held accountable. 

Instead, 1t provides an organized mechanism 10r 
interactions among all par ties toward affecting the 
understanding, beliefS , and attitudes of each Other, 
as a means of affecting the deciSions and actions 
within APe, toward What eacn thinks is tne best set of 
goalS , organiZation, products , behavior . 

It is a forum for the expression of conce rns, beliefS , 
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i~eas, feelings, and dissension existing within any 
person or group in ARC abou~ toe way ~hings are being 
done (or not being done), about our goals, etc. 

It is a way to keep everyone informed aoout the 
problems and opportunities facing ARC and its people 
and 11,,5 ~oa.1B . 

4. PODAC has been active for three months at the end of 
this contract periOd . It is not yet easy to evaluate our 
accomplishments . 

Meetings of the groups described Varied conside r ably 
in content. 

On one hand many members feel that people now 
communicate someWhat more easily a~ong themselves 
Within the POD'S and feel that tney had some fruitful 
diScUSsions of the goals and strategy of our research 
an~ of person4l effectiveness at work . 

On the other hand Many some people have felt 
indifferent J hostile, or anxious wnen confronted with 
the ma ndatory out undefined participation , and have 
Witndrawn or pa r~icipate only very passivelY . 

ve ry li~tle a~reement on large iSSUes or other action 
has yet resulted. 

paDAC has invited speakers on Organizatlonal ana 
Personal Development, instituted a small library in 
the field, instituted augmented procedures for 
cataloging the libr~ry, ana formed several speCia l 
interest SUbgroups . 
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NETWORK INFORMATION CENTER 

by kichard w Watson, Jeanne e North, James E White , 
John T Melvin , Walter 1 dass , James C Norton , 

Cindy Page, and the Staff of ARC 

I. INTRODUCTION 

A. The ARPA Computer Netwo rk (A RPANET) has been established 
to pr ovide both a new experimental type of commun i cation 
facility and a base for resource sharing . 

B. The ARPANET com@unity can be viewed as a COllection of 
resources, people , hardware, Software , data , and special 
services wh~ch can be orought together for short or long 
periOdS in different conf1gurat~ons to work cooperatively on 
a g~ven problem or taSk . 

1 . In this context the development of ~he ARPANET can be 
viewed as a mUl~ileveled experiment in learning how ~o 
cring toge~her a nd make aVailable these Q~S~ribu~ed 
resources. 

2 . At ~he lowes~ leVel are the prOblems of crea~ing a 
b~sic comQunic~tior. facility which ~llows diffe r ent ~ypes 
~nd configurations of computer hardware ~o communicate . 

3. At ~n~ermedia~e levels are the deve lopments of 
protocols which alloW classes of computer programs to 
communicate with e~ch other and perMit data to be shared. 

4 . At higher levels still are the processes which assist 
peOPle to find the geographicallY dist r1bUte d fac~lities 
they need to solVe or study a problem and Which allow 
aistributed people to work together effectively . 

C. The Network Information Center (NIC) is one par~ of the 
ARPANET experiment illteres~eo in ~he higher levels of 
prOblems . A service SUch as the NIC helps to crea~e and 
Sustain the sense of community needea in an experiment such 
as that of the ARPANET. The NIC is mo re than a ClaSSical 
information center, as that ter m has come to be used, in 
tha~ i~ prOVides a wider range or services than just 
bibliograph ic and "llbrary" type services. 

D. The Network Information Center (NIC) is an experiment in 
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setting up and running a general purpose informat1on service 
serving the ARPANET community (ooth those individuals and 
groups with direct access to the network, and those 
associated with work going on in the network but without 
direct access) with both online and offline serV1ces. The 
serVices offered and under development bY the NIe have as 
their initial baSic objectives: 

1. 1) To llelp people with problems find the resources .
peOPle, systems, and information -- available w1thin the 
network co~munity Which meet their needs . 

2. 2) To help members of a geographically distributed 
group COllaborate with each other . 

II. THE NIC PUBLIC 

A. To provide reliable, useful e!fect1Ve information 
services to me~t the besic needs at a growing , diverse 
ARPANET community will offer considerabl~ challenge. 

B. One of tne prOblems in the design of an informat~on 

Introduc~1on 

5.4 

5'4' 

5b 

5bl 

) serVice is to determine the roa1n classes of clientele Which 
exist for thiS serVice and to aetermine their needs . 5b2 

) 

1 . The init1al clientele for NIC services are those 
peOPle developing and bU~ld~ng the networ~. The next 
group is co~posed of those people whose research and 
development ~nterests are intimatelY connected with 
network r esources or who would be experlmen~al users of 
various network resources. After this initial periOd the 
classes of cl~entele will grow, as the network becomes a 
well shaken down operational entity, to inclUde a wide 
range of people who will use Lhe network or be interested 
in its development . 

2 . Our initial analysis showed us tnat there Were four 
main needs wn1ch tne NIC could atte~pt to meet , Reference 
and General Netwo r k Informa~ion, Collaboration support , 
Document Hanal1ng and creation, and Training . Although 
training prog ramB Must eventuallY exist for all services 
available on the network , our initial emphasis is 
tr2inin g 1n tne use of NIC services. 
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The NIC ~UDl1C 

C. Some users of the Networ k Information Center's services 
may be: 

1. Students 
2. ~esearchers 

university 
inaustry 
government 

]. System Developers 
universl.ty 
industry 
government 

JL. Teachers 
S . Managers 

university 
in<1ustry 
government 

6. Computer Center Directors 
7 . Lioraries and otner Information Services 
O. The General PUblic 
9 . The Media 

) III. PRESENT NIC SiRVICES 

I 

A. The initial NIC services now available to meet the above 
goals ana present clientele are the followl.ng ; 

1. Online : 

(1) Access to the typewriter version (TNLSl of the 
Augmentation Research Center's Online System (NLS l for 
communique creation, acce ss , linking between u~er8, 
and for experimental use fo r any othe r information 
storage and manipulation purcose suitable for NLS and 
useful to Network participant5 4 

(2) Access to Journal, NU ~ ber, and Ident~ficat~on 
Systems Which alloW messages and documents to be 
transmitted to ~ etwork participants . 

fa) Documents or meSSa~eB entered in the Journal 
Sys~em are maintained online for later viewing via 
NLS . 

(b) Documents are now aistriouted by: 
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Presen t NIC Services 

il placing the message or a link to the aocument in 
the receiver's I'initial fl1e" . 

1i) sending hardcopy through the U. S. ma11 . 

Documents will shortly be distr ibuted th r ough t he 
Network When sites have implemented the appropriate 
File Transfer Protocols 

(c ) A unique number is assigned each entry a t the t i me 
ot sUbmisslon. Mumbe r s can also be pr eaSSig ned to 
allow related dOCUments to be interlinked a~ t he time 
of their preparation. 

(d) A catalo~ entry is prepared ~t the time of 
SUbmission and later this entry js usee to update a 
catalog kept both online and in hardcopy form . 

Ie) Special interest groups can be created to 
fac~lltate indicating to the system part1cU13r 
distribut~on lists for dialog items. Dialog items can 
be place~ in subcollections associated with ~he dialog 
groups for special index production. 

(3) Access to a number of online information bases 
through a special Locator f~le using NLS link 
meChanisms. 

tal LlnkR to the NIC [ unctional docu~entB J lncluding 
the printed catalog of the NIC document collec t~on J 
the ARPA Network Resource NotebOOk, NIC use r 
documentation, a Directo r y of Network Participants , 
ana Netw~rk Protocols 

tbl Links to other files created by sites with 
information of potential Network ~ wide interest. 

2 . Offline ; 

(1) A Net~ork rnformation Center Station set up at 
each site with: 

(a) A Station Agent to aid use of the NIC 

(bl A Liaison to prOVide teChnical information about 
his si'te . 
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Present NIC Serv~ces 

(e) A Sta~ion collection conLa1ning a 5ubcollection of 
documents of interest to N~twork participants . 

(2) Techniques for gathe ring, prOducing and 
maintaining NIC Functional Documents such as: 

(a) Current Catalog of the NIC Collection 

(b) ARPA Ne twork Resource Notebook 

(e) Directory of NetWork Pa r ticipants 

Id) NIC User Guide 

(3) support of Ne twork aialog existing in hardCOpy 
through dup11cation, distribution , and cataloging. 

(4) General Network referral an(\ hanclling of document 
requests 

(5) Building of a collect10n of documents potentiallY 
valuable to the Netwo rk Community . Initial 
concentration has been on Obtaining ~ocuments of 
poss1ble value to the Network builders . 

( 6) Crude selective distribution to station 
Collections . 

(7) Tra1ning in use of NIC services ana facilities . 

3 . In the sections to follow each of the aoove serVic es 
and i~s supporting technology and organization will oe 
discussed in more detail . 

IV . RELATION 0' THE NETWORK INFORMATION CENTER TO IHE 
AUGMEN TATION RESEARCH CE~TER IA RC ) 

A. The NIC is presentlY a project intimately imbedded within 
ARC. ARC is an organiZation with mUltiple sponsorship Which 
has as its goal the development of hardware and software 
computer tools~ techniques, proce~ures~ and training to aict 
man in his intellectual work . 

1. The project has followed a r esearch and development 
stra te gy of "bootstrapping" ~ that is~ of using the tools 
and techniques it has oeen developing in its own work, 
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Helation of the HIe to the ARC 

both as an a~d to its _ark and mana,ement and as a test 
~pilot plant" facility to tryout ideas and techniques . 

B. AS useful as this strategy is, there are l1m1ts to the 
type of feedback it can yield. The HIC 15 one of what we 
hope will be many projects set up to offe r serV1ces to 
outside users. The ~oal is to provide a useful service and 
to obtain feedback on the needs of a wider class of outside 
users. We want to meet these needS with an integrated, 
modular system conSisting of computer tOOlS , people 
aSSistance, procedures, and training. We also hope to learn 
more about the proble~s of transferring augmen~a~ion 
services to a wide ran ge of users . 

C. The NIC consiB~s of some personnel primar11y concerned 
with its developmen~ and opera~ion, but also d raws heavily 
on the BK111s ~nd work of moat of the other membe rs of ARC. 
As the NIC matures we are planning that it will grow into a 
Well- defined semiautonomous cost center with more people 
spec1fical ly ori~nted t oward its tasks. We want to clearly 
define the NIC's goals and needs . Where these overlap with 
those of oth~r AHC activities , we wiSh to work closely on 

5dla 

502 

) their realiz~tion and where they do not overlap to ob~ain 
the resources necessary to pursue them separately. 5d) 

) 

1. The long - run, future relat10nshi p between the NIC and 
ARC dependS , we WOUld guess , on the future operation of 
the ARPAN1T. The ARPANET may eventually be run by a 
commercial utility. If this happens ~he NIC could be 
tranSferr ed to tnat uti11ty, become an indepenaent 
enterprise, become a separate enterprise within SRI, or 
rema in within ARC. The NI C i s being develope~ to be mo r e 
indepenaent, so that its technology, procedures, ,nd 
services can be moved if required . 

D. The Augmentation Researcn Center during ~ts approx1ma~elY 
10 years of existence has been primarily a research ana 
developMent organiza~ion providing service to itself rather 
tJan to outside clients. The refor e , along with develop~ent 
of NIC services has had to come a change in ARC ~S outlOOK, 
a~terations ~n resource allocation , an~ changes i n many of 
its practices, to enable it to offe r a service ana to 
maintain at the same time a vigorous R&D program. 

V. OPERATIONS 

Online Team Env ironment 
10) 

5d). 

,e 



) 

) 

) 

SRI -A RC 18-AUG-72 10:02 10S7, 
SRI-A~C 8 JUNE 1~ 72 10575 
Network Information center 
Development and opera~ions 

A. Computer Service operations (eSo) 

1. In the area of computer services, extensive 
measurement capabilities were added to the system to 
measure the efficiency of tne TENEX operating system and 
NLS ( #5 .. ). A number of changes which appearea necessary 
as a result of these measu rements were made and others 
are under stUdy. 

2. Our hardware configuration contained a number of old , 
one - of - a - klnd pieces of equipment brought over to the 
PDP-10 system from the previous XDS-940 sys t em . These 
pieces of eqUipment have proven diffic ult to ma1ntain 
and stUdies were launched on how to replace or upg ra de 
this equ~prnent. 

A neW BBN network interface an~ ~ neW DEC RP02 ~~sc 
system were installed in the spring of 1972, replacing 
olOer unreliable equipmen ~. 

Hardware upgrading of our display system and its 
5pec~al core box has begun to provioe temporary relief 
un~il a replacement system can be planned . 

An additional 32K words of core has been added 
recentlY . 

StUdies leading to recommendations to add ano ther 
channel, disc controller , and set of disc drives 
have been comple~ed. These additions will provide mo r e 
f ile storage capability and backUp swapping 
capability . 

The reliability improvements r esulting from these 
measures anO others unde r S~UdY should begin to be 
manifest in the summer of 1972 . 

3 . Along with the above hardware ~mprovements, improved 
practices and conventions have been evolved to handle new 
versions of software releases, both TENEX and NtS , and 
tneir checkout before be i ng brourht up for normal use . 
These conventions specify both frequen cy and time of day 
at Which neW systems can be brought up , and also specify 
Qocumentation standards . 

4 . One of the important aspects ot CSO support has been 
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implement.tion~ integration and maintenance of thO se 
programs necessary for communication With the ARPANET ana 
hosts connected to it . The D&sic Network Control pr ogram 
and TELNET Protocols are obtained as part of TENEX 
sup port from BEN. When we had a non- standara haraware 
interface to the network and during early protocol 
development, conSiderable effort was requi re d in pr otocol 
implementation to c r eate operating network programs. Less 
effort is now required, but this effort continues . We 
have also par ticipatea activelY in wor king with th e 
Network Wo r king Group on protocol aesign and 
specification (proto qx ,l. 

B. PeOPle Services ope r ations (PSO) 

1 . During the past year ARC has developed several service 
functions that are now becoming operational for ARC users 
and NIC clientele . 

2 . These functions (from activities such as RINS, NIC , 
Baseline Record , and Journall and the forthcoming use of 
Deferred Execution (DEX) techniques have created new 
needs for people serVices support . 

3 . As a result 1 we concentrated some ot ou r effort on 
reorganizinr these actiVities to alloW more effectiVe and 
efficient handling of routine and other tasks and to 
allow for easler expansion of the group size to meet 
needs of an incre~sing amount ot throughput . The three 
aims were: 

TO increase throughput to meet existing demands . 

To become capable of expanding r apidly (In throughput 
quantity) to meet fluctuating se r vice demands . 

TO work ~t minimi z ing costs while maximizlng 
responsiveness to customer ' s needs and values. 

4 . This section describes in some detail ~ne activities 
and tasKs involved in setting up or running a PSO . we go 
into thiS d~tail becaUse many people re~dlng this report 
with a traditional cOApu~er service baCKground maY not 
apprecia~e the complexity of running an information 
serVice. computer technology , While important, is not 
SUfficient in and of itself to make possicle SUCh a 
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service . Such a service is only possible with a balanced 
set of computer tools, people support serVices , and the 
methodolO~Y, procedures, and training which meld tnem 
together into an effectiVe higher level system. 

5. Therefore 1n order to create such a balanced system we 
launched a new approach to ARC ' e "peoPle services 
operations" . (see .. ... 7834,1a) 

The main thrusts were : 

Organiza.tion 
Physical Location ana Configuration 
Procedure EstabliShment and Documentation 
Transcriptlon Activities 
Terminals 
Personnel 
Training 

6 . Organization 

A group with Skills in handling pape r work and 
messages , ana in usin~ TNLS and DEX, was exp lici~ly 
identified as PSO, and a group of advisors with skills 
in administration, documentation , ana tr.ining was 
assigned to aSsist in getting PSO into formal 
ooeration 4 

7 . Physical Location and Con!iguraion 

Office and workroom areaS were expanded and relocate d , 
to give the growin g support operations more efficient 
locat~on and arrangement . New tables, Shelves , 
cabinets , and files were acquired and their 
arrangement worked out . 

8 . Procedure Establ ishment and Documentation 

Procedures were devised and documented for: 

Use of T~LS (se e -- 7470,) and DEX (see -- 993~ , ) , 

The tlandli ng of transcription and other service 
requests. 
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All relate~ NIC 4ctivit~es - - clerical ana 
aecre~arial. 

9 . Transcription Activities 

Types of work to be handled: 

Han~written drafts 
Tape recordings 
Dictation notes 
Offline docunents 
Online oocuments to be edited 

Techniques for' transcriblng material into online files 
were dev~loped: 

Deferrea Execution (DEX) covered at greater length in 
(C , DEA qx> 

ThlS process makes use of terminal and magnetic tape 
recording equioment for initial input of data with 
actual entry into computer files deferrea until 
perl0ds of low BYstem use (thereey resultlng in less 
expensive use of the system for the processing of ~his 
work.) This system has been useti to place online many 
documents of impor~ance ~o the ARPANET community 
orig~n&lly prepare~ offl~ne . 

Where and how long ~o store entered tapes for backup, 
the conventions tor hierarchical 8~atement entry, and 
When the transcriber Shoul~ t r y to put hierarchical 
structure into dOcUments are still under development . 

TNLS 

TNLS is used largely for routine eOiting of online 
documents, and for enterin~ h~gh-prlori~y i~em5 during 
off-peak l oad hours. 

DNLS 

Display NLS is used for d~ff~cult editing of online 
document$ and for So~e highly forma~ted documents. 

Receiv1nF processes 
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We set up a central receiving station . 

One person, with an alternate, handles users ' 
question~ regarding jOb sta~usJ time and cost 
estimates, etc . 

priority deter~ination process 

A requestor specifies his preference for priority : 

Immed i a.te service (l-J~ hours) 
Normal service (4-12 hours ) 
De ferred service fa Week or two) 

Temporary storage of unassigned work 

A lot system using appropr~ate work request forms has 
been set up . 

We have a central storage place, organized for control 
of work hy priority. 

Assignment process for transcription work 

A work scheduler assigns incoming work to group 
members , balancing priorl.ty request. ... 1tn members ' 
capabilit.ies ana workload . 

Lat.e r, priorities may be establi3hed by a biddl.ng 
scheme . 

We plan to enlar~ e this effort to allow assignment t o 
an outside pool of worker s trained in DEX, both SR I 
people and contract manpower. 

Output processes 

We have neveloped conventions for naming of temporary 
input files (special and sep~rate for the catalog 
process) witn prOVis ion for special instructions from 
the aut.hor. 

We have developed procedures for deli very of completed 
work to the r equestor . 

10 . Termi nals 
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We have made a thorough stUdy ot available teletype 
terminals ana magnetic tape deVices , and after 
experimental use of seVeral , have leased nine TI 
terminals and six !ermicettes , for use with DEX . 

11. Personnel 

We have Qdded several ne w staff membe rs with 
contributions to make to NIe , Two wr1ters who can 
also teach were active in PSO development. Three new 
staff members were added to the document preparation, 
transcri pt10n and d1stribution efforts. 

12. Traininf' 

Classes in TNLS and DEX were held for ARC and network 
peonle. Manua ls were prepared . A mo r e deta11ed 
d iscus~ion of trainillg is given later , see--,5g10) . 

13 . A de tailed lis~ of the types of tasks thiS PSO group 
ant1 a.ssociat,ecl information handling people pe rform to 
support the NIC is gi ven below because it is important 
for people ~o understand the range of activ1ties tha.t are 
reqUire d even w1th automa~ed aids ~o support a service 
such as t..he NIC . 

PLANNING AND SCHEDULING 

Goa l setting 
Se rvic e des ign 
$ite Station aid planning 
Functional document desi gn 
NIC COllection aesign 
St~tion collection plan 
Reference service dest,n 
Ca.talog clestg n 
Procedure establishment 
Discuss;1 on 
Procedure writing 
Experimentation 
~ IC facilit..y design 
~ ork flow schedUling 
NIC tim~ and cost stUdies 

GENERAL SUYFOR1' 
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Dictation 
Phone 
Orders and financial records 
Timecards 
Visitor arrangements 
NIC travel arrangements 
NIC facility upkeep 

STATION PHONE ACTIVITY 

Station phone answe r 
HIe outgo1ng calls 

MAIL SINGLE NIC PIECIS 

Incom1ng mail processing 
Single Inailings 

ACQUISITION OF NETWORK INFORMATION 

Network resources 
Network personnel 
Network pUblication references 

CHOICE, ANALYSIS J OF INFOHMATION 

Analysis for bulletins 
Analysis for functional documents 
selection of PUblications 
Abstract1n,. 

ACQUISITION OF PUBLICATIONS 

Checking holdings 
oraer form preparat i on 
Receipt l record changing 

OFFLINE CATALOGING WORK 

Coding 
CheCKing of cOding, revision 
Proofing and revision 
Recodin~ of ol~ material 
Catalog Offline records 
Old catalog offline work 
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FILE-BUILDING ONLINi 

Input of new citations 
Input of ol~ citations 
Editing of new citations 
EdJ.ting of Old citations 
Bulletin creation 
Bulletin eaiting 
Catalog creation 
Ca.t.alog editing 
C~talog file manipulation 
Functional documents input 
Mailing list input 
Letter online input 
Other online text input 
Other text input, DEX 
Identfile maintenance 

PHYSICAL PROCESSING 

~eadying of Journal prJ.ntout 
ReadyinR of other work 
Coll.ting 
St&MPin~, punching 
Xerox1n, of oocunents 
Line printer OUtput 
Ou tside repro contact 

DISTHIBU7'ION 

Mailing lis~ maintenance 
Labels, envelope preparation 
PickUP and ~elivery 

STOP AGE AND MAINTENANCE 

Nrc Mast~r collec~ion 
Extra. copies 
Supplies 

VISUAL AIDS 

Chi.rtfllaking 

TRAINING 

. -
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Instruction 
Development of training ai~s 

REfEPENCE WOR, 

Locating citations for Net 
Locating Qocuments for Net 
L~terature search 

c. Let us now look at each of the services provided ana see 
what has been involved in making them available beyond the 
changes aescribed above . WhY they were made aVailable, and 
some future plans. 

D. There are two major areas of changes to Ake caused by 
provid1n~ HIe services that deserve mentioning : planning and 
providing more reliable and efficient computer services, and 
planning and providing more var~ed and extensive clerical 
and other services provided by and £or people. 

VI . ONLIN~ SERVICtS 
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1. The ARC ONLine Sys~em (NLS) is an evolVing sYB~em 
WhiCh we v~ew as an inteera~ed se~ of tools for do~ng 
general intellectual work (,401,) . To ~his ena NLS has , 
at this ~1me, powerful document creation, ed~t~ng, 
production, and studying capabilities, dialog support 
functions lor online conmunica~ion both simultaneous and 
distributed in time, bibliographic catalog-mak~ng 
capabilities, pr ogr.mming aids and faCilities , sane basic 
informat~on retrieval abil~tie6, and some, as yet , 
rUdimentary management and othe r planning aidS. 

2 . A SUbset of these capabil~tie8, felt ~o be Of prime 
value to initial NIC use centered around document 
creation, ed~~ing, prOduction , and stUdying as well as 
dialog support , has been thoroughly aocumentea for NIe 
clientele. 

3. ~e knew that most systems on th e network supported 
typewriter terminalS rather than a~splaYs so that during 
the conversion from tne XDS - 940 to the PDP-10, a 
typewri ter ver.sion of the syst.em was clesigned and 
implementea --, 4dlaJal. 
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In thinking about the probl~ms Which cou16 exist ~n 
supporti~g all the varieties of tYPewriter terminals 
on the network , we (to keep ARC's thoughts clearly 
separate fro m the net ' s) felt that it would be better 
to haVe most of these differences ha ndle d by a 
Stand~ra network protocol . The refore , we workgd 
activelY with the Ne Lwork Working Group (NWG l 1n 
es tabl lshln& a netwo rk virtu~l terminal protocol 
(lE£NEr) see--,6bl) . Th is protocol has succeeded in 
allowing access to TNLS from different systems and 
teTliIl.nals. 

4 . NLS, as it has historically aeveloped , is oriented in 
its command language design for expert users. 

Th is orientation toward highly tr~ined , expe rience d 
Users ~s not completely suitable fo r the clien~ele of 
~he NIC , comprised of aome wno use the system often 
enough to be cone experts and others who want to use 
the system infrequently. Therefore , thought has 
recently gone into stUdying what changes are needed in 
the hLS command language syntax to provide a range of 
modes from novice to expert, and what additional help 
~na tutorial capabilities need to be bUil~ 1nto the 
systeM . These changes will oe implemented in the 
coming months . 

} . At the present time anyone with aCceSS to a typewriter 
terminal connected to the network and with an entry 1n 
our identification file ,see- -, 4a4) (entries can be made 
in this file directly by network users) c~n have access 
to NLS . 

We ~enerally find oetween 1 and 3 users from tne 
network using TNLS dur ing prime hours . The nighest 
nUmber Observed has been 7 simUltaneous network users. 
The numbe r of logins a day from tne network has been 
averaging around 40 - 50, with a variation between )0 
and over 100 . We expect the number to ~ncrease 
s~gni!icantlY both as the network ~ ro ws and as our 
har6ware reliabili ty improves, as discussed earlier. 

6 . A systeM for allowing access to the display version of 
NLS (DNLS) from the network using IMLAC disp lay terminalS 
equipped with a key set and nouse has been developea 
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jointly with the Xerox Palo Alto Research center and 
tested with users from UCLA - NMC an6 BBN - TENEX. 

~e expect to continue experime ntal use of DNlS over 
the network and eventually to offer DULS as a re gUlar 
service . ~e are current ly studying how to provide DN LS 
service from low-cost alpha-numeric diSPlays equipped 
with keyset and mo use . 

7 . Documents are presently created by a user at a 
keyboard device connected to TNLS via the network . We 
are work1ng to allow entry of documen ts into NlS WhiCh 
were initiallY prepared in other host computers . At 
least one Site, MIT-OMeG, has been enter1ng dOCUments in 
NLS b¥ preparing locally a f~le of HLS commands and 
document text and transmitting it into NLS as a simUlated 
teletype. The schemes under studY will s ~mplifY tnis 
process. 

B. AIDS TO COLLABORATION 

1 . We enVision a w1de varie~y of collaboration aids to 
help geograPhicallY distributed people work closely 
together. one such system being aeveloped and offered aB 
~ NrC service is th e Dialog support System (DSS ). The 
firB~ steps ~n the creation of a DSS have been taken 1n 
the implementat10n of Journal, Number, and Iaentification 
systems. 

2 . As discussed in more detail above, the Journal 1 5 a 
system for capturing r ecorded dialog items (in the fo r m 
of documents and messages) and for distributing these 
items online , Offline, and through the network to the 
appropriate recipients. 

) . ~hen an 1tem ~s BUbmittea to the J ou rnal , a unique 
number is aBsociated with it, either Obta1ned at the t ~ me 
of submission or previously f rom the Number syste~. ThiS 
unique number is used for cata login g purposes and as the 
name of the item for la~er reference and retrieval. 

4. Once SUbMitted, the i~ems become read~onlY; statements 
1n a Journal item can be uniquely and precisely 
reference d in future documents with aSsurance ~ h at the 
reference will rem.1n meanin~ful . 
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5 . At the time of sUbmi ssion, or any time later , 
aocuments can be d~striouted to one o r more ind~viduals , 
either s~ngly or as members of groups by inOicating to 
the system a list of unique ident~!ications called 
IDE NTS . 

New identifications can be created at the time of 
~ubmlsB1on or at other times by use of the 
Identl!1cation system . 

6 . The ID~NTS are usually a person's or group ' s initials. 
The ID~NTB are automaticallY assigned by tne 
Identif~catlon System when a person ' s or group 's name is 
entered 1ntO an identification file bY use of the system . 

~hen one is sending an item to a group , one need only 
Use the group ' s IDE~T and ~he system will delive r ~o 
the the me~bership of the group . One can also indicate 
di5trioution to only the cooro~nator of the group. 

7 . If one does not remembe r a person's or group ' s IDENT 
at the ti~e of SUbMission , a Qu ery capab~11ty allows it 
'to be retrievel1. 

8 . The Identification SYstem haa pr ovisions for 
COllecting other relevant information sllch as a phone 
number, network site affiliation , and preferred method of 
document delivery (online as ~ citation in tne receiver'S 
Initial File , offl~lle bY ha r dcopy through t he mail, or 
both I • 

9 . The information in the identification f ~l e is used by 
the Journal System cu r ing aOcument SUbmission and 
oe livery . The information in the ident1iicat1on f~le is 
alsO used to automatically prep~re directories of 
indiv~duals and dialog groups as described later . 

SAMPLE MESSAGE SENDING SESSION 

The following ~s a demonstration of hOW a ~ess ~ ge is 
5ubnittea to the Journal oy a Ne~worK user (inclUding 
lo~in, NLS access, ano lo~out procedure ). Mate rial in 
squa re bracke~s is fed back by the system . Material in 
parentheses is commentary . The sy~bolS *, @, &, &« are 
system neralds and are not shown in oracketB . 
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@Lo ~ in SP DO~ SP DOD SP 1 CR (A user named DOE 
logs in to the sY5~em - his ID is DDD) oIl! 

(JO~ 11 ON TTYl4 3-A UG - 71 17 :11 / ~I2m 

@nls OR (The user accesses 
the NLS eyst-e r\) 5f2n 
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