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8ER 8-J UN -71 8:35 7244 
current Tasks for Roger 

The fOllo wing i~ a printout of two vi~ws all the task branches 
fro m the 8aseline Data in Which you r name appears. In order to 
get a rea sonably accur~te picture of what should or wi ll occur in 
ARC durin ~ the ~ext several months , we need help from you in 
several ways . 

1. If you are the ousher (if your name is the first af ter the 
< in tne ton statement of a task) for the task, you should 
make an estimate of the dates for the start and completion 
(unles s I'on~oillg"l of the task . It is realized that Buch 
estimates are usuallY inaccurate, but the guesses will be 

1 

useful in the balancin~ process . Ple~se be conservative . 1a 

yoU may want to discuss the estimated da te s with the 
task ' s buyer ana / or the other workers an~ /or if its a 
software task the Software pe rsonnel coordinator (me - 
Bruce) as you nake them. 

2. UPd~te or note any erroneoUB or inco~Plete ~nformation you 

1'1 

see. lb 

3. Let ~e know about any tasks that aren ' t in here or have 
been completed. 

To do thi s, you should ma r K this hardcopy with the ahove 
information and return it to me - by Tuesday 6/71 -- I will take 
care of r.ettin~ all thp updatin~ into the file itself . (bY the 
way the file 18 now (MSR, Rasedata ,) and no longer Baserec ) Feel 
free to co~e and tal~ wit h me abou t any of t he information or 

lc 

process. 2 

The first view has only th~ top statement of each taSK and only 1 
line Of that statement . The second view has the enti re task 
br anch in all its gory ~etail . Mark either view . 3 

There is a new convention for dates in Basedata . The re" can be 
two forms: 

6:2 = 2nd wepK June -- June 12th 

6/12 = June 12th -- last day ~n second Week of June 

Some corresponaences follOW : 

wks by mo/a.y: 615 6/12 6/19 6/26 7/3 7/10 7/17 7 /24 7 /31 

4. 

4c 

8/7 4cl 

wks by mn/week : 6 : 1 6 : 2 6:3 6:4 7 :1 7 :2 7 : 3 7:4 7 :5 
8 :1 4e2 

1 



) 

8ER 8- JUN-71 8:35 7244 
cu rrent Tasks ! r Koger 

Se r vice' Develone~en~ J 

Har~ware ' Documentation> - . - 711 ( Ma rtin Roge r bea u? 

Hardware'TrRining) 117 777 (1d Ma rtin N01er Bea~ Fre a Jake 

Hardware'Doc'Standards) ~/l 5/1 (Ed Mar tin Roger Beau Fred 

TENEXI 

pe r!ornance 'Measure > 117 I?? <Don Pag er Ken WHP 

Hryant ' Diagnostics) 777 177 <Dave Rog er 

Remote'Print~r'Studv> ??? ??? <Ro ~e r 

Drum'Co~pare) 4 /1 7?? (D on Ken E~ ~HP ~oger Dave John? 

Disk'D1arnostlcs) ??? I?? (Ken Ro~e r? Beau? 

NI CI 

NLS I 

Dialogue' Supoortl 

M~nagement ' syst~ms l 

Documentat i on l 

ARPA ' p ro po.~ l> 5/3 6/5 <Do ug Dirk Jim Dick Don Rog er WHP ??? 

BINS I 

S o £tware ' En~ ineer ' Aug~entationl 

Hardware ' up~ r ade l 

Graphic ' Hardcopy'Study) ??? ??? (Roger Walter? Bruce? 

Oile~'Paper'Tape> ??? ??? <Rog er? Harvey? 

rnstall ' Bryant > ~/k 5/2 <Ed Ro~er B ryant ~ people 

Remote 'Te rminal 'Lines> ??? ?7? < Ro~e r 

Datatyn e ' Stu dy) ??? ??1 <Roger 

Mo re ' FiJe'Space> 7/1 12/1 <Roger 

2 

6 

6. 

6b 

6c 

7 

7. 

7b 

70 

7d 

·A 

9 

10 

11 

12 

12. 

13 

lh 

15 

loa 

lob 

150 

15d 

15e 

lSf 



BER 8- JUN - 71 8 : 35 7244 
current TaskR for Porer 

) Callaborationl 16 

Miscellaneous! 17 

provram~1nvICourse> ??? 171 <Bruce? Ed? Ma rtin? Roger? BeaU? 17a 

se r vice ' SYstem ' operations 1 18 

Ha r Oware ' M&inten~nce> -.- - - - (Ed Ma rtin Fred Jake Beau Ro~e r 1 8a 

New ' Hardware ' Surveillance) --- --- ( Roger 18b 

{Il] OR ~ ~ets neadings % l 8e 

(Done'T&aks) 19 

20 

) 

) 

3 
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BER B- JU N-71 B:35 72 •• 
cu r rent TasKs jor Roger 

service'Develo,enentl 

Haraware'Documentation> ~ -- 111 <Martin Roge r Beau ? 
0*1 2 

Infor ma t.i on : 

Brin~ documentation on all our hardware 
make it comp lete . Ha r tin and Be au will 
t.hat serves hardware trouble - shooters . 
docum~ntation that serves programmers . 

up to date and 
do documentation 
Roge r will do 

Hardware ' Trainin g> ?11 ??? ( Ed Martin Roger Be a u Fred Jake 

21. 

2101 

21.1& 

17 21b 

Informa tion: 

Train Fred on Tasker an d work station in pu t devices , 
Ma rti n on digi tal equ i pmen t , Jake on the TV eQui pment , 
Ro~er on cybernex stuf! and the paging bOX , and BeaU . 

Hardware'Doc'Standarda) 5/1 5/1 (Ed Ma r tin Roger Beau Fr~d 
Ja.ke 

2? 

Informa t.ion: 

D~c ide on standardS of hardWare documentation . The 
standar~s woul~ be applied bo~h to documentation done 
APC peOPle ana future co ntrac~ors . 

TENEX I 

Perfcr rnance ' Measu r e) ?11 111 ( Don Rorer Ken WHP 
software NIC 0 /I 

I nfor'ma ticn : 

Develop tools for measuring response tiMe and capacity 
as a function of the number of use r s , what kind of 
users, which drums are on , etc . 

Bryant'DiaRnostics) ?1? 111 ( Dave Rog er 
software 0 

rnf orl'lation : 

by 

D1a~nostics for the Bryant drum . Modify Un ivac 
diav.no~t1cs t o prov~de a time-shared ~1agnostic for the 
Br yant . 

21bl 

21bla 

21c 

2101 

2lcla 

22 

22. 

22.1 

22.1. 

22b 

22b1 

22bla 
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) 

\ 

Current Tasks for Roper 

Ma.n .. time: 

1 man-week rVa.veJ 

Remote ' Printer'Study> 111 171 (Roger 
NIC * 

Information: 

8ER 8- JUN-71 8 : 35 72 •• 

Lonk it how to get files formatted he re and printe~ at a. 

22b2 

22b2a 

22c 

22c1 

remote Site ' s printer . 22cla 

Drum t Compar~> '/1 171 (Don Ken Ed WHP Roge r Dave John? 
softwa.re 17 

InforMat.ion: 

Decide relative merits of Univac , Bryant , and hoth drums 

22d 

22dl 

and decide Which to keep . 22dla 

Milestones: 

before 6/2: drum statistics collector so can run tests 

no decision will be reached before 9/1 to allow 
statistic gathering and to as!ure that the head s are not 

22d2 

22d2. 

going to crash 22~2b 

Disk I Dla,nostics> ??? 711 (Ken Roger? Beau? 
software 

NICl 

NLSI 

In£orl'1at.ion: 

Aadin~ some bells and whistles to t he pre sent 
diagnostics for tne Br yant oiak . 

DialoguelSupPor~l 

Management'SY5temsi 

Document.at.ionJ 

ARPA'pronosal) 513 6/5 <Doug Dirk Jim Dick Don Roger WHP 171 

2201 

23 

2h 

g 

26 

27 

Nrc * 27a 

I nformat.ion: 27.1 
5 
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) 
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RER B- JUN-71 8:35 724. 
current Tasks for po~er 

Yhis is our proposal for the money ~hat PaYs most of the 
bills. DeE must do noSt of the writing and ,eneral 
or~an1zation . When he haB thOU~ht throu gh the 
or~anlzat1on futher he maY be able to aBsi~n sUbtasks to 
other members of the ~roup, particuarlly Oescribng 
specific, short term plan~ and relevant background . 
Di r k wrote the ollt11ne ana subtasks that ~ppear below 
and they are tentative . 27a1a 

Buyer(s): 

~RC g~neral onerations 

Requirem~nts: 

A 10cumen t that will show ARPA ~oalB and Bpec i fi c plans 
that they are willing to endorse with money and that 
will not const rain ARC ' s future course. 

Design: 

Proposal outline 

r . Introduction 

A. Oeneral 

8. ARC 

c . Summary of Pr oposed Wor k 

II . Beckg roun~ 

III . Directions f.or ARC 

IV . Proposed Project Activities 

V. Coat (separate Volume ) 

Dates: 

wriUn. SI3 6/2 

Review by DCE JCN DvN 6/1 6/3 

SRI approval anO review 6 /b 

Costs: 

in manhours (estimated bY Dirk) 
6 

2702 

27&2& 

27'3 

27>3. 

27.4 

27aJI a. 

27.4b 

21.4 b1 

na4b2 

na4h3 

27abc 

27a4d 

27.4e 

27,H 

27.5 

27.5> 

27.5b 

27>50 

27.6 

27.6. 
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aER 8-J UN -71 8,35 7240 
current TaS~8 for Roger 

RI N51 

Doug, 90 

Dirk' 60 

Jim: 30 

others: ~O 

suOtasKS! 

C~pac1~Y'Figures> ??? 111 <Doug Dick Don Ro~er WHP 
NIC * 

Information: 

We neea $ figures for proposals to increase our 
capacity. 

DOU~ and Dick are to pr ojec t user needs (how many 
people we want to support when) and Do0 7 Ro~e r, 
and 8ill are to figure out What hardware additions 
are needed to support those users and how mUch it 

27.6b 

27a6c 

27.6rt 

27a6. 

27a6£ 

27a7 

27.7. 

2707.1 

27'7'10 

will coat to aCQu~re th em . 27a7~lb 

Organization> 513 5/4 <Dou~ 

* 27a7b 

Introctuc~ion> 6 / 2 (Dirk 
* 27a7c 

Directions '£or 'A RC> S/3 6/2 <Doug 
• 27070 

P r oposect ' Project'Activ~ties> 513 6/2 (Dou, 111 
* 27a7~ 

~.ck~round> 513 6/1 <Doug 111 
• 27.7£ 

nost> 5/3 6/1 <Jim 
• 2707~ 

Review> 6/1 6/3 <Doug Jim Di rk 
• 2707h 

28 

SoftWare'Engineer'AugMentatlonl 
7 

29 
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SIR 8- JU N-71 8:35 7244 
current Tasks for Ro~e r 

Harct ware' upg ra de l 

Graphic ' lla rdcopy ' Studv) ??? 1?? < po~ er Walter? Bruce? 
NIC 0 

Information: 

LOOK a t develop!", an in - house facili~y for producing 
text/rraphic hardcopy outout. 

Oiled ' Pacer'Tape) 1?7 ??? <Ro~er? Harvey? 
NIC 0 

Informa.tion : 

The TE~IS pape r tape reader only likes unoiled oape r 
taoe . oU r 33 ' s only like oiled paper tape . 

rnstall ' Bryant ) h ill 5/2 (Ed Ror er B ryan~ - people 

o 
Infornation : 

Connect Brya nt and check out hardware . 

Sut'l - Oontracts: 

(~ Bryant 'System) , and (, 8ryant ' Diagnostics) 

Remote ' TerJ11inal'Lines) 111 ??? (Roger 
o 

Information: 

StUdY lines, datasets , and l ine scanner fo r high spee~ 
remote terminals . 

Datatype ' Study) ??? ??? (Roger 
o 

Informa.ti on : 

Study the Data type macn~ne for possible use in a 
transcription service ~ . primarily to r NIC . 

Man-time: 

2 man-\\'ee}(s (Ro(!;e rl 

8 

30 

30. 

30al 

300la 

30b 

30bl 

30b la 

30e 

30e1 

30e1o 

30e2 

30c2. 

3061 

30d1. 

30e 

30el 

30ela 

30e2 

30.2. 



) 

) 
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current TaRks for ~o~er 

More' F~leIScace> 7/1 12/1 <Ro~er 
NIC 

Information: 

BER 8- JUN-71 8:35 724. 

Aauir~ access to mUCh more file space . Pos9ib~11ties 
include nisk oacks and Santa Barbara. 

COllaborat.ionl 

MiscellaneC'lusJ 

p rog r ~mrnlnE ' Cou rse> 111 711 <RrUce? EO? Martin? Roge r? Beau? 

30£ 

30£1 

30Il. 

Jl 

32 

Fr ed? Jake? )2a 

InforMation: 

Give a course on how to pro~rlm. 

servicetSyste~IOperatlons! 

Hardware ' h~i~tenance > 
0*1 2 

Infon"a ticn: 

--. (Ed Ma rtin Fred Jake BeaU Ro~er 

Trouble-shooting ~ tweakin~, and preventive hardware 
naintenancp . 

Subta.sks: 

~ ryant 'Dlsk' MOdB) 711 111 < Ro~ er 

Informa.tion : 

MOdifications to the Bryant disk controller to 
clean it UP a 

priorl.ty: 

Low . It hasn ' t caused ,"y prOblems yet . 

Costs: 

1 ~an - weeK (Roger) 

Pr1nter - Imlac 'I n~er£erence> 111 111 (Ed 

• 
In!ormation: 

9 

32al 

32010 

33 

33. 

33.1. 

33'2 

33.20 

33.201 

330201. 

3 .202 

33.2a2a 

3302.3 

33.2.3. 

33.20 

330201 
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BER 8- JUN - 71 8 : 35 7244 
cu rrent Tasks for Rorer 

Fix it RO when the printer is down Duval l' s Iml ac 
isn't screw~ti . 3Ja2bla 

New ' H&rdWar~ ' surveillance> --- --- (Rorer 
o 4 1 2 

Inforr'lat.:ion : 

Keepinr an eye on new developementa 1n hardware w1 th an 
eye to their beinu used here . This includes SUch t hin~s 
as : d1~play sYBteMs ~ shift stor age , r.raph~c har dcOpy , 

13b 

33b1 

memories , terminals . 33bJa 

(I I J OR ~ ~ets headings % ,3c 

(Done ' TaskS) 34 

10 
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BER 8- JU N- 71 8 : 35 72hh 
curren t Tasks for Ro~er 

< JOURNAL)72hh . M1S ;~ . b-JO" - 71 lO : hh HGL ; IEx pea1te) T1tle : Authorl s) : 
Bru ce L. Parsley/BLP; DiBtr~bution: Roger D. Bates/~DBi Keyworas : j 

Cl erk : BER; 
Or i g in : < MSR>JHOG~R . ~ LS;3, 8 - JU N- 71 b : 06 B~R ; 



HGL 8- JUN - 71 10 ; Oh 724, 
curren~ T~s~s for Doug 

) The fOllowin, i~ a printout of two views all the task branches 
f r om the Baseline Data in Which your name appears . In oroer to 
get a reasonably accur~te pic ture of What should or will occur in 
ARC ~uring the next several months , we need help from you in 

) 

) 

several ways. 1 

1 . If you are the pushe r (if your name is the first after the 
< in the to~ statemp.nt of a task) for the task, you should 
make an estinate of the da tes for the Start and completion 
(unless t'ongoin~") of the task . It is realized that such 
estimates are usually inaccurate, but the guesses will be 
useful in the balanc1n~ process . Please be conserVatlVe . 1a 

you maY want to discUSS ~he estimated dates with the 
task's buyer and/or the other workers ana /or if its a 
so!tw&re task the So!t~are personnel coordinator (me -
Bruce) as you Ma~e them ~ 

2 . Update or notp any erroneous or incomPlete information you 

1a1 

see~ lb 

3. Let me know abOu t any tasks that aren't in here or have 
~een cOMPlet~d. 

To do this, you should mark this hardcODv with the above 
information anct return it to me - by Tu esday 6/71· - I will take 
care of ~ettin~ al l the updating into the file itself . (bY the 
way the file is now (MSR, Baaedata,l and no longer Baserecl Feel 
free to come and talk with me about any of the information or 

1e 

pr ocess . 2 

The first view nas only tne top statement of each task and only 1 
l ine of thet st~tement . The second view has the entire taSk 
br anch in all its gory detail . Ma rk either view . 3 

There is a new convention for dates in B&sedat~ . The re can be 
t wo forM3: 

6 ; 2 : 2nct week June - - June 12th 

6/12 ; June 12th -- last cay in secon~ week of June 

Some correspcndenceR follow: 

wk. by me/d.y ; 615 6112 6 /19 6 /26 7/3 7/10 7/17 7/24 7/31 

I. 

hb 

he 

8/7 4e1 

wk. by me/week : 6;1 6 ; 2 6;3 6;4 7;1 7;2 7 :3 7;4 7;5 
8;1 4e2 

1 
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cu r rent TaskS for Dou~ 

Se r vlce ' Develoce~en~l 

TEN EX! 

NICI 

HGL ~ - JUN - 71 10 : 0h 72h5 

6 

7 

8 

Syntax ' In'Citations) 111 711 <Dick Doug 6~ 

NLSI 9 

De£erred ' Lxecu~1on> 4/2 117 <H~rvey Doug 9& 

Di alogue ' S11pportJ 10 

Mana~ement ' systemsl 11 

ROles ' Developement> . _- 11? (Jim DOU~ Ld Bruce Charles WHP 11a 

Li8t ' Go~18> 111 ?71 (DOur Jim? Br uce? ARC llb 

Doc u men t a~ionl 12 

OHR'Report> 111 5/2 <Dirk DOUK Jim Ma r il~n 12~ 

ARPA'prooo'.l) 5/3 6/5 <Doug Dirk Ji" Dick Don Roger WHP 111 12b 

Rome ' Heport) - -- 6/5 <Dirk Dour Jim Walter Don WSD Cindy 

RI NSI 

So f tware l F.nRineer'Augmentat~onl 

Ha r dwa r e ' Up~rA~el 

Collabo r ?tlonl 

Mis c ellaneousl 

Se rvice'SY8te~'operations l 

fll} OR ~ ge ts headings % 

( Done ' Ta8k~) 

2 

J~c 

13 

1~ 

15 

10 

17 

1a 
18. 

19 

20 
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Curren~ Tas~s for Doug 

Service' nevelopemen~ 1 

TENEXI 

Nl CI 

HGL 8-J UN - 71 10,0. 72.5 

Syntax'In 'Cltattons) ??? ??? <Pick Do u ~ 
NIC 2 

NLSI 

Informa.tion : 

Need Bt~naard Yay for citati on s to be written so that 
on line documents ca n be accessed 

Buyer(s) : 

AHC goal 

De ferre d ' Execution> 4 / 2 ?? ? <Harvey Dou~ 
softwa.re NrC 

rnf ormaT.ion : 

Allow user to specifY many commands before any of the m 
~re executed . Would be orimarily used from Off - line . 

Requirements : 

(Journal , 6936 ,) 

Buyer (s J : 

(, NIC ' Stagp ' 2 ) 

Di alogue' Support l 

Mana ge ment 'sys te rns ! 

Roles' D~velooewen t> 
ARC 

1 

??7 ( Jim D OU~ Ed Bruce Charles WHP 

2l 

22 

23 

23. 

23.1 

23.1. 

23a2a 

24 

2118 

21l.a l a 

2 •• 2 

24a2a 

24.3. 

25 

26 

26. 

Informa tion : 26a1 

Develocing the internal org anization Of ARC and de finin g 
What kinds of roles th ere are t o play. The i dea is to 
design an organization and t hen implement it# 
c onsi~ering the whole t hing as an experiment . 26ala 

3 
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) 

) 
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HGL 8 -J UN - ? 1 10:04 7245 
CUrrent Tasks for Dou~ 

subtasKS: 

Descrjbe'All'Roles) 1?1 ??? <Ji~ Doug Ed Dr uce Charle s 
W}oI P 111 
1 

26~2 

26a2a. 

suotasks : 26a2al 

SOftware ' Coord) 111 111 (Jim Bruce Oharles WAP 
DOll;! 111 
* 26a2ala 

~Usher ' puyer) 111 117 (Jim DOUK 111 

* 
Assign ' All ' kales) 111 111 (Jim Dou~ Ed 
1 

List'GO~lS) 171 171 <Dour Jim? Bruce? ARO 
• 

I ntorrrta.t.1on: 

Trv to ~et a. complete list of ARC ' s ~oals an~ / or top 
level Buyers . 

Buyer(s): 

(, Enter ' BR ' Buyers) 

Documentationl 

ONR ' Report) 7?? 5/2 <Uirk Doug Jim Ma r ilyn 
o 

I nformation: 

Final report to the Office of N~ val Research . 

ARPA ' Proposal) 513 6/5 <Doug Dirk Jim Dick Don Roge r ~HP 111 

26a2.1b 

26a2b 

26b 

26b1 

26bJ.a 

26b2 

26b2. 

2? 

27. 

27al 

27aJ a 

NIC * 27b 

Informa.tion : 

Yhis is our proposal for the money that pays most of the 
hillS . DCE must do most of the wri~ing and gene ral 
organization. When he h8~ thought through the 
or~anization futher he maY be able to assign sUbtasks to 
other membe rs of the group , particuarlly desc r ibng 
specific, Short term plans and relevan~ backg r ound . 

4 

27b1 
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HOL 8 - J UN - 71 1 0 : 04 724S 
curren~ Tasks fo r Uou~ 

Di r k wrote th~ outline an~ sUbtaBks that apoear below 
and t)l~Y are tentative . 27hlo 

Buyer I s I : 27b2 

ARC g~neral Ooeration s 27b2a 

Require~en ts: 27b) 

A ~ocu~pnt that will show ARPA goalS and specific plans 
t hat t hey are will~ng to pndorse with money and that 
will no t co ns train ARC 's future course . 27bJa 

Desi gn : 27b4 

PrOQOsal outline 27bha 

l~ Introd Uction 27b4 b 

A. neneral 27bk bl 

d . ARC 27b402 

G. Summary of propose d Wor k 27b ho3 

II . E.acKll; ro und 27b4c 

II! . Directio~s for ARC 

I V. Propose~ Pro jec t Ac tivities 

v. Cost (se parate volu~el 

Date s : 

Wr1tin< 513 6/2 

R.view by DCE JC N DvN 6/1 6 / 3 

S~I approval and review 6 /4 27b5c 

Costs: 27 b6 

in manho urs (estiMated bv Dirk) 27b6. 

Doug : 90 27b6b 

Dl. r K: ~O 27b6c 

Jim: 30 27b6d 
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HOL B-JU~-71 10:04 7245 
current Ta8~B f~r Doug 

typ~n~: 20 

others: hO 

SUbt~5ks: 

CapacltY ' F1~ure s> 711 171 <Dou~ Uick Don Roge r WHP 
NIC * 

Information : 

We need 1 fiKures fo r proposals to increase our 
cp,pacltY . 

noug and Dic k are to project user neerts (how many 
P~OP1~ we want to support when) and Don, Roger, 
~no hill are to fi~ure out What hardware additions 
~re needed to support those USers and how mUch it 

27b6e 

27h6£ 

2707 

27b7. 

2707.1 

270701. 

'~ill cost to acquirp them. 27b7alb 

Or~anization> 51) Stu <DOll~ 

• 27b7b 

IntrodUct~on> 6/2 <Dirk 
• 27b7c 

Directions ' for ' APC> 513 6/2 <Dou~ 
• 27b7~ 

proposed ' project 'Activit1es) 5 13 6/2 <Dou~ 111 
* 27h7e 

~pckvround> 513 6/1 (Douv 111 
• 27b7£ 

Cost) 5/3 6/1 (Jim 
• 27b7< 

Rpvicw) 6/1 6/3 (Dou~ Jim Dirk 
• 

Rome ' Report) 6/5 (Dirk Douy Ji~ wal~pr Don W5D Cindy 

In!orMa~ion: 

Th~ reoort to ROMe Air Developn~nt Center reQuire~ by 
the con~ract that P~YB us. This report is for work in 
1970. It was or~K nally due in Februa r y but has oeen 
delay~~ indefinitelY . Dour, gave a r,uideline for 
wrt~in' : t ha~ we should try pri~ar111y ~o produce a 

6 

27b7h 

2?c 

27c1 



) 

HGL 8- JU N- 71 10:0. 72.5 
curren~ Tas~s for Doug 

document that will be us~ful to us as an archive of 
1970 . 

Buyer (oS 1 : 

The report to Rome is named as a buyer in Dou~ t 8 scheme 
of buYers (Journal.6931L . 2Cl2). 

Requirel'lent.e: 

The re~uirements ~re spelled out in the cont ract with 
Rome ; ~il has it on file . 

The design 15 the outline of th~ document 
(vannouhuys ,rrr,:xbl 

Dates: 

Due in Rome 7/1/7l 

Cost: 

(in hours estimated by Dirk 5/10) 

OOUIl. :2 n 

Dirk: 60 

wa.lter:8 

WSD :4 

Don : 12 

CindY :20 

Barbara : 8 

Suotasi{s: 

Norton ' Work> 0/2 <Jim Dirk 

27c1o 

2702 

2702a 

2703 

27032 

270. 

2704a 

2705 

2705a 

2706 

2706a 

2"l06h 

27060 

2706d 

2706e 

27061 

2"/06g 

27c6h 

27061 

2707 

27c7a 

Information: 27c?al 

Jim No rton needs to rework parts of the report 
dea ling with t;IC tvannouhUys "r r TJ 5a) , with Desin~ 

7 
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Tea,l'\ Pla.nn.in~ (vannollhuys,rrr,7e) a.nd with the 
Journa 1 (vannouhuy 5 _ rrr. 7f) • 

H~vh~r ' Level 'Processes> --- 6/2 <Walt 

Informat,ion: 

WSB needs to complete the section on h i~her level 

27c7ala 

27c?b 

27C7bl 

oroce SSes (vannouhuys,rrr,7d). 27c7bla 

Pemotp'Life) 6/2 (WSD Dir~ 27c7c 

Information : 27c7cl 

Dirk 2nd iRD need to do fUrther polishing on the 
~ccount of hiB remote life (vannOUhUYS,rrr,7~) . 27c7cla 

Tr ansferring 'Compile r> --- 6/2 <Don Dirk 2?c7d 

Information: 27c7dl 

non Andrews needs to take h~B section on transfer 
the compiler from the 9hO too the 10 from rou~h 
draft to final form (vannouhuys ,rrr, 6b). 27c7dla 

Futurp 'Plana) --- 6/3 <DOU~ Dirk 

Informat.ion : 

Doug needS to write a section on Fu~ure Plans for 
the summary (Vannouhuys,rrr.2c) and a Simila r 

27c7e 

27c7el 

section standing alone (vannoubuys.r rr. 8) . 27c7ela 

Refe r ences) --- 6/37 (Cindy Dirk 

Information: 

~e need to assemble them when Jim and Doug are 
thou~h writing their sections 

27cU 

2?c7£1 

27c7£1. 

Glossary) --- 6/3 <Dirk 27c7r 

Information: 27c7g1 

We need more and better words and to crune out old 
words 27c7~la 

,ditin.> --- 6/5 (Dirk 2?c7h 

InforMation: 27c7hl 

8 
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current Tasks for Doug 

Dirk Ileeds t.o pat down the prOBe more . refj ne 
nrintinp ~lrectives , an~ shepard throU~h SPI 
review and orintin~ . 

Qpview> --- 6/ k (Dour 

Inforl1la.t.~on : 

RI MS l 

Collaoora.tionl 

Miscella.neousJ 

~oug h&~ to r ead and affirm that all this is 
consonant with his thinkin~ . 

Service ' SysteM t Operations 1 

I ' l) OP 

(Done'Ta SKS) 

9 

21c7n. 

27c11 

27c711 

27c711 . 

28 

29 

30 

31 

32 

33 

330 
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} 

} 

We are intereBte~ in ARC reaction to this schedule and would 
appreciate your comments. 

1 
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) 

) 

OVer the past several months, ARC's system service has evolved 
a general pattern of availability tor users in general and for 
service system maintenance and other operations. 1 

It now appears tnat the normal schedule of system availability 
ShOUld be made more explicit for the convenience of all users 1n 
planning their own use of the system. 2 

The current schedule for ARC is: 3 

Weekday. (MondaY 00,00 to Friday 24:00) 4 

00:00 - 05:00 Service system has entire system for programing Ua 

05:00 - 06:00 HardWare Maintenance haa 6 of 12 displays 

maintenance) 

Rest of the system is available for general use 
(exception,Tuesdays DEO has system for 

08:00 - 22:00 system is available for general use 

22:00 - 24:00 Service system haa entire system for disk dump 

weekends (Saturday 00:00 to Sunday 24:00) 

system normally available for use but with higher likelihOOd 
of not being available and with slower response to calls for 

4b 

4e 

5 

help, Sa 

One weekend a month there will be a Disc PM which sometimes 
Causes poor performance for some period after the system is 
back up. 

The current schedule for the Network Users is: (Pacific Coast 

5b 

Time) 5e 

08:00 - 18:00 (weekO.ys) 

May try weekendS and other ti~eB and take your chances. 

One weekend every six weeks there will be a PM on the Bryant 
Drum Which will prObably take up most of one day of the 
weekend. 

2 

5el 

5e2 

50 
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) 

J 

Any Chan ge from the above schedule will be regarded as an 
abnor mal situation and will be posted on the ARC TSS / HLS chalk 
board and as the NIC Status Mess~ge with the NIC answering 
service 1321-4hl2). 

User s wishing to use the system during hours when it is normally 
unavailable may call the ARC computer room ( 327 ~ 4990) or the 
console area (327-4562) to see if they may use the system 

6 

concurrently . 7 

S~oUld the system crash during such "out-of-hours" use, those 
at wor k at ARC maY be called upon to restore serVice at their 
convenience, however , service system people shOUld not be 
called ~o restart the system if they are not at ARC during 
"out-at-hours" perio~s. TheSe are t&ken to be: 00 100-08'00 
weekdays or 20 :00--08:00 Weekends . 7a 

The abOVe normal schedule and service system "cover~ ge" 
ShoUld be considered to be in effect until changes are 
PUbliShed and distri buted through the Journal. 7b 

J 



) 

) 

BER 10-JUN-71 15.49 7261 
Com~ent: We are interested in ARC reaction to this Schedule and 
woUld appreciate your comments. ARC PDP -10 Normal Service 
Schedule 
11 JUN 71 l,17PM 

(JOURNAL)7261.NLS;2. 11-JUN-71 9,56 HGL ; (Exp.~i~.' Ti~l.: 
Ed K. Van De Riet /E KVj Distribution: R1chard W. Watson, John 
William H. Paxton, Charles H. IrbY, James C. Norton, Douglas 
Engelbart/RWW JTM WHP CHI JON DCE ; Keywords: ; Clerk: BER; 
Origin, (VANDERIET)SCHEDULE.NLS;6, 10-JU N-71 14'29 BER ; 

Au~hor(." 
T. Melvin, 
C. 



HGL 10- JU N- 71 1 6 : 03 7262 
TNLS cours e .... Jun. 16 - 17 

.. 

( ) 

( ) 

) 



) 

) 

) 

HGL 10-J UN - ?1 16:03 7262 
TNLS Oours~ "- June 16-17 

Arranl!:ement.s 

John will call sites on We~, Ju ne 9 t o yet list of people who are 
comin~ . Mil will then make motel rPBervption9 for the neOPle and 
send them a tel~irBm Riving the n&~p of the motel. 

M~rilyn will get out the TNLS manual . 

John and M11 will nake reservations for lunch at the SRI bUffet 
for Wed and Thurs . 

Di r k will check t.o see that all the identification stUff for the 
journal is in and see that new NIC journal stuff wo r ~s . WSD is to 

1 

2 

3 

s en jour nal entrY describing the new stUff . 5 

Dirk will ch~ck with FO to aee th ~t the conference room is set 
up. 

John will see th£t everyones 16 is in By~tem . 

6 

7 

John will ask them to b rin~ an eX~Mpl~ short document to wo rk on . 8 

J im will be aske~ to give & DN LS ~emo ~e~ at around k : OO . 

Friday Di r ~ D~ck and John will get to~ether aga in. 

Marilyn will be tit the course to help with Questions antj to Bee 
t he type of pr Oblems ~hich nAY need mo~i!icat~on8 to the TN1S 
manual. 

OUTLI NE FOR T~E COU~SE IDraft) 

WFDNE5DAY 

<Dick> 

<Dick) 

Intrortuct1on to ARC ~ NLS , NIC 

Insert~ elete, Print o. 

Have them work ex~~p l eB 

<Dick> 
Plexes 

f~le Structure - statenents , ~ranch~s, GrOUPB ~ 

ori~in Sta.t-enent 

<Dick> 
control 

<JOhn> 

Ac1dreRSinl! by Statement Number~~ Structurals, 
Ma rker 

Tenex Exec 

9 

10 

II 

12 

12. 

Hal 

12.2 

12'2. 

12.3 

12.3. 

1214 

12.5 
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TNLS Course -" June 16 - 17 

Lo~in, Peset , CODY , Directory , Delete, Expun~ e, 
Undelete , Lorou~ tT tF/AH(?) 

( Di r k> Loa d, UPdate , Ql lt put, ConcePt of a Partial Copy, 
unlock , Re set 

lunch - SPI Al1£fet 

( Dic k) 
LF \ 

EXal'lple 8 

(John) 

ExafllPle5 

( Di r k) 

Examcle8 

(Dic k) 

ExampleR 

(john) 

Examples 

( Dirk) 

Addressing withln Sta~e~ent J Insert De lete. I t 

Move/copy 

Replace 

Subst.1tute 

Adoressinfl: bY Literal 

Viewspecs 

Demonstration Of Di s pl ay NLS oy vi m? Tour at ARC 

THURSDAY 

(Dirk) 

( John) 

Exa.mplflO 

<Dick ) 

(JOh n) 

APpend 

Brea.kstatement 

Execute V1ewchan~e 

X Set. 

2 

12a5. 

1206 

12b 

12b1 

12b1a 

12b2 

12b2a 

12b3 

12b3. 

12bh 

12bha 

12b5 

12b5a 

12b6 

12b6a 

12b7 

12c 

12C1 

12c1. 

1202 

12c2a 

1203 

12ch 

12cb. 
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( Dicl<> Journa.l 

Lunch sn Bu££e< 

( D1rl<> output Pr oce SBor Directives 

ExtenOeO practice Session 

At the en Of the pr ~c t~ce seRsian they wi ll enter the ~oc 
they have been workinR on i nto the Journal. 

cemonst r ption usin! va riou s kinds of terminals and 
connection over th e ~ et. Theae eXR~ples Should !how ef f ect 
of using 1 0 1> 30 ch ar/sec oeevice s . we may also Wan t to 
demonstrate use of content analyzer to prepare NI C c a talOg 
etc. 

3 

1205 

12~ 

1201 

1202 

1203 

120. 
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Catalo~ Reauir~~entB 

Introduction 

This OOCUMent describes the NIe cat&10K production process 
oresently in UBP~ outlines proble~B Which need Bolution , and 
an approac h to their solution. This document ca n be used in 
many waYs. but its pri~e function is to define a set of 
requirements for a set of taSKS for Which NIC 15 the bUYer . 
One partiCUlar taSK, for auto~~ting the catalog prOduction 
process, haa been a~reed as t he place to atprt with Walter 
bein~ the ccntrpctor. The catalog prOduction process nakes 
heavy US~ of tne collector- sorter and therefore in the absen c e 
of a users (Ulde a brief introduction to its UBe is given . 

The present tools for produc1nr the catalo g are marginal at bes t. 
I t tOOK 6 W~eks to pra~uce the l~Rt catalo~. We have been warkin, 
2 weeks so far on ~he new one and ~re 8everal ~aYB from t1nishin~ 

1 

1a 

i t . 2 

The problems are ~any : 3 

The systel~ changes and then tools which used to work 00 not . 3& 

The !ile~ ar~ large relative to most NLS files and bad disk 
spotS CAuse ~ever21 hours of ~ork to be aborted p~riodicallY . 3b 

The cOll·ctar Nsorter is slow at present bY 1 or 2 orders of 
~a~nitudp for a taSk like this •• It can format cat~log 
statements ~t thp rate of about 1 1/2 sta~ements a cou second 
and sort at the ratr of 170 st~tement8 a cpu minute plus ~n 
eQuivelent anount of diSk time . For example, the recent 
titlewor~ sc~n took 6 Minutes to farM~t and 1 8 minutes to so r t 
(cpu minllteS that is) . The re was one other person on the 
m~ch1ne wit~ Me and the process reou1rea about 3 hours. 

We a r e presentlY chokin~ tryinr to p r oduc~ & catalo~ from 500 
CitAtions and its growing at a rate sucn tnat within a yea r we 

3c 

c&n expec t several thousanct citations . 3d 

The process of ~eleting trivial titleworo statements bY nan~ 

will Boon be unbe~rable. 3e 

Whit is realI1re~: h 

The cOllpc~o r sorter and aSSociated NLS processes need to be 
sreeded up sirn1f1cRnly. (a future tasK for ~alter? ) ha 

The systrm needs to change in a more orderly way . (a prOblem 
for Charles aR architecture coordinator?) hb 

2 
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The diEK bad SpotS need to he ~ept tracK of 1n & ~ore timelY 
faShion. (a oroble~ Ken is workinR on). 

A catalor prortuction process or sUhsYSte~ needS to be created 
to auto~~te the process in major functional steps and/or 
completelY so that t~e AkC cle rical staff can 81mplY ~ roauce 
the NIO or other catalo~s reqUired by A~C. (a task being set 
up with Walter) 4d 

The citat10n entry nrocess needS to be studied to see how to 
keep ~arbara from drowning in th~se thin~s and to allow people 
at remote Bites to enter Rnd build their own BU collections . 
(a task for Jean Dick ~nd wa lter?) ue 

We need a pro~rnm to Kee~ track of the intended use of 
preasSirned numbers. (a task for Bil l D.?) 

The APproach to a Solution. 

A meetin( wa~ hela on June u with ~alter and Bill Paxton to 
discuss the ~bove pr Oblems . The ap~ro~ch decided on was that 
Walter will produce a design for the automat ion process Which 
~ill he ~eneral enougn to wor~ w1th otner ~AC catplogs as well 
as NICS. The people who probablY want to review the des i~n 
besides my~plf are Jean , . T i~ N., bill D., Charles, and 6111 
P •• 

Af ter the autOMation desi~n has been agreed u~on 
1mplement~tion yill proceed . 

Future catalo~s using the autompted scheme will be pro~uced on 

5 

S. 

Sb 

week~nda or ~venings . Sc 

when the automatic orocess is finished, the property 11~t 
stuff 811 Paxton is wor king on is expected to be finiShed . 
Then we can study the collector-sorter and see how to produce 
a much faster version whiCh can work with regular NLS 
st~tements a~d ones with property lists. 54 

Af ter the catalog production process has been improved we Can 
then look at the c~t~lo~ input process . Se 

Collector ~ S orter User Guide 

The co~~ands and ch~racteristics th~t I kno~ of are thp 
tollo~inv: 

All conmands are terninated witM CA . 

i-init~&lj7e~the collec~or-sorter 1s not autom,tically 

J 

6 

6& 

6&1 
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ln1tia11z~d ana can he left ~n an unknown state !ro~ its 
last usa,e . 

r SP - 1nput f~les -Aft~r hitting an f hit a apace and then 
type in t~~ list of tile naro~s to be collected and I or 

6a2 

sorted. each sepa r ated by a ~pace. 6&) 

a - output fil~ nare - The max command to be described can 
res ult in several fileB be1n~ output eacn with a di~it 
be1n~ appended to the n2me input . 6&4 

l-len~th - This comnand 1s uspd with nUMerical sort key s of 
varyin~ length_ it shoUld not be Used with Varying len~th 
alpha keys . 6.5 

m-maX lenpth of output files in stateMents . 

a - delete keys- Yin/CA . 

e - execute quit- CA. 

v- v1ewspeC5 -

If you are o~ly collecting and not sorting the 
collector-sorter ends wi~h ~he neBS&~~ '!bad file ~ype CA ~. Do 
as told and then ~o out to the exec and co~e back into a fresh 
cOPY of NLS . LORd the output file version 1 an~ update to 

6.6 

607 

6&8 

6a9 

6.10 

6&11 

version 3 and yoU will be ok . Ita version 2 that is b~d . 6b 

This bU~ nee~S to be £ixe~ before an automated pr ocess Can be 
run~ B111 D. tninks ~~~~ the bUg is an L 10 bur . 6c 

The nre8~nt vprsiun of the collector-sorter Bee~ s to have a 
limit on the nll nter of tiles Which c~n be created before it 
exceed~ the file ODen c~pacity of Ten~x. 

A 9ucc~ss£ul conpletion of a Bort will le~ve you back in NLS 6e 

Catalog production 7 

The steps reQuired to prod'ice the catalo~ are the following : 8 

Check to see that all the new citations are in the maste r 
catalO~. 8a 
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Using the prOF.r~M getnic and ~he collPc~or sorter cre~te & 
file of NIC citations . The steps ar e : 

load file <nic>pro~ 

comoile the Retnic nranch 

e x - to , p t the collec~or - Borter 

i CA 

~ SP acpropr iate file n~~es CA 

o filen:tme CA 

v i,C CA 

• CA 

On the rp5ult,in ~ file nf NIn c1tptton~ on~ apolie~ t hp 
followinp pro~r~Rs 11sin, tne collector sorter to prodUce 
internei_te files tor tne ctif!prpnt indexes ~nd liat1n(s . 

'1 
The nrogr~~ ~etr! c bU11d s a file of RFC citations sorted 
riC nUJTlber. 

lO~d file <nic>pror. 

COJTlpil~ the getrfe br~nc~ 

e x- to ~et the cOllecto - snrter 

i CA 

! S? ~ile n~JTle of nie collection cltations OA 

1 CA 

a p~ output fi1 rane CA 

v iwC CA , 
• CA 

d CA 

• CA 

The progr~M authorkey bu~lda a tile sorted bY ~u thor. 

by 

8b 

8b l 

8b2 

8bJ 

8bJa 

8b Jb 

8bJe 

8bJd 

8bJe 

8e 

8e l 

8ela 

8elb 

8e le 

8elel 

6e le2 

oeleJ 

8ele 4 

8ele5 

8e le6 

8ele7 

8ele 8 

8e2 
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1020 ile <n1 r>pr~~ 

co~piJp tne author¥e~ oranch 

ex ~o E~t ~he col- ~ort . 

1 CA 

f S? file na~e of nie collection citations CA 

o ;n output filp name CA 

v 1 we CA 

s OA 

a OA 

F CA 

The pr Ol! r p(!' nur'lbe'rke~ buil r1e a file sorted. bY Inc nunher . 

l opd fil~ <n1c> pro ~ 

co~p11p the nUMbe r keY br an ch 

pX to Fe~ the col - sort . 

1 CA 

£ SV file namp of nie COllection cit ~ tions CA 

o a~ outPU t file name CA 

v iwC Cft, 

d r. .t\ 

r C' 

The pr og r ~~ t~tlpwor~ tuilds a !jl~ sorte d oy title and 
:!ubti tIe ''</ord. 

cOMPile the titlewora branch 

6 

8c23, 

8e2e 

8c 2c 

8e2el 

6c 2c2 

8e2e3 

8e2e 4 

8e 2eS 

80206 

8e 2e7 

8e3 

6e3. 

8ele 

8ele 

8e l el 

8ele 2 

8e le3 

8c:: jch 

8e)eS 

803 <6 

8c)e7 

8e4 

8e ka 

8e lle 

8e 4e 
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i CA 8c4cl 

f S~ file name 01 nie collection ci~at1ona CA 8c 402 

o ~n outPUt file name CA 8c 4c) 

v iwC CA 8c 4c4 

M ~ set maX nu mb er of state~ents to 2000 8c kcS 

B CA 8c hc6 

o CA 8 c ~c7 

~ CA Belle8 

After t hp interneui~te files npve hpen created . one ~opljes 
formattinr ororrar,s usinp tne collpctor sorter ~1thout sortin, 
to prOduce t~c in~exps ~nQ l~Btin~R . ad 

TMe titlp~'orrt inrtex is pr ortucen in two sters: 8dl 

first one applies the pro~ ra~ for nu mher + pu t hor o r 
titlewnrQ !o r~atting . 

lO'~ file <nic)pror 

co~pjle the fMtauthortitle braNCW 

e x t o ge t the colee tor sorter 

I CA 

£ SP - appropria te file names CA 

o-APprorriate file pre fix CA 

1"1 " rn a.x =2000 CA 

v i CA 

80la 

801a1 

801 a 2 

8dlaJa 

8d laJb 

8dla)c 

8d ln)d 

801.)e 

r CA 801a)! 

Second one Foes through each stateMent in the titleword 
tnter~~~~a tc file and deletes state~entB for trivial 
worns . TI.~B process neeQs t o c han~e an~ be ~uto~~ teO 

ir~" ~ file access~d bv ~ ta~hinr sche~e . 6dlb 

The nUI,oer lis~1n, i~ proaure a hy I lSE of the pro, raM 
ior'l'stter "1:\S'L11"1f!" iOrT'a.t b\' nUJ'I\t'lerh . 

7 
B~2 
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compile ~he formatter bra NCH 

e x to £et the colee tor sorter 

i CA 

f~&Crropriate file n&~e CA 

O ~ APprooriate file prefix CA 

• CA 

The number in~ex is prOduced bY the program iMtnumber. 

load file <n~c)prog 

co mp ile the fmtnu ~ ber braNCH 

e x tc ret the colee tor ~orter 

i CA 

• CA 

The autho r index is produced by the pr og r am 
fl'llt.llut,hortitle. 

lO~d file <nic>pro~ 

ccmpil~ the !~tauthortitle braNCH 

e x to ~et the colee tor sorter 

j CA 

o - A~propr1~te file prefix CA 

v iwC CA 

8d2. 

8d2b 

6d2e 

6d2e l 

862e2 

8d2eJ 

8d2 el1 

862 eS 

8dJ 

8dJ. 

odJb 

~dJc 

bd3el 

8d3e2 

8d3e3 

8dJeL 

8d3c S 

8dlla 

8dLb 

8dlle 

8ahcl 

8dl1C2 

8a4e 3 

8aLeh 
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The ~FC 1~cex 1s nr oduced cv t~e pro~r~~ frtr%c . 

lo~O file <n ~c> o r~ p 

e x to p.et tnp colee tor sort~r 

1 C' 

! SP ~ appropriate rile n&~e CA 

O~A~oropr1tte file prefix CA 

v twC CA 

When the above f.iles are created one has to build he~der9 for 
t hem for use bY the outpu t pr ocesso r . This 13 presentlY done bY 
assiml1at1n~ the header from the correspondinv index or list1n~ 
fro~ the last catalo ~ and updatin~ it. 

When t he ~bove pr ocess is cOMPleted the listings and indexes are 
output for proor reading. 

After proof readin~ a final set of l~stings and indexes with any 
corrections 15 n\ltnut IJsin~ ~ ~e~ orinter ribbon and ~oc~ed up 
for photore~uciMv . 1h~ ttRti~~B ar~ ~o be proauced ir ~~ o 

8d5 

6d,. 

8d5b 

6~5e 

805el 

8d5e2 

8d5e3 

8d5e4 

8d5e5 

9 

10 

colU~" ~J tll ~ in~pxe5 1n o~e . 11 

9 
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<JERNIGAN>~OTE7057.NLS;1. 10-JUN - 71 15:39 MEJ ; 

NOTE RE 17057 .1. IN ACTIVITY O. GENERAL RESEARCH CORPORAT I ON 

RWW cont~cteO Dr. ChriRler of General Research Oor poration 
and learne~ tha~ is isn 't that they have a contract from 
ARPA to cnll~ct its document~ ; rather they have an interest 
i n l earnin~ about ARPA IPT research, anO were t r yin, to 

1 

10 

locate a ready- ~ade collec~1on . Call ~ade about June 2 . lal 
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period-1eals 

HOL ll - JU N- 71 10 . 29 7265 
Wee k End ing 4 June 1971 

International Jou rna l of Han - ~achine Studies AOTil 1971 
contains: A ~~n-M&chine Synerristic APpr oach 
to Plannin~ and. C reat~ve proble~ solving . Part 1 . 

1 

by AiKO H. Hor mann . p. 167 - 184 1a 

Jou r nal of the ACM APril 1971 
Contains : A Mathe~a tical Me thod for Analyzin~ the orow th 
of a Scientif~c Discipline, by w l111~m GoffmBn. 
p . 173- 1A5 . An.lyses gr owth of Symbolic logic , 1847-1932 l b 

communicBtions of the AC M May 1 971 
Contains : Introduction to "Feature Analysis of 
Generalized Data Base Mana ~emen t Systeme " the revi sed 
Cod~SYl report , p . 308 - 31 8 lc 

Datamation 1 Jur.e 1971 
Contaln~1 IIA and proprietary Ri,nts , by Phil Hirsch , 
p . aS . 47 ~ A report of the Annual Me eting of Infor~at1on 
InduB~rv ASSoci~~1on, wi~h pros and cons of ,overnment 
microf orM PUblishin g . 
A150: TRADAP ; Dea t h of a P~tailer ' s Dream , oy Richa r d 
M. Pe~erBon . p. 34 - J7 . ~eport of f~ilure ot GT. - J . C. 
PenneY ~tore infor ma tion Sys t~~ . 

Ho6e r n Data ~aY 1q71 

Re ports 

Contains : Su rvey of Software ?a ckaRes 
Da ta Bas e Mana~ement Systems J bY Ken 
Falor . 0 . ,58 - 59 
Also: Product Profile - Tele printers , by 
Halcol~ L. S~1efel ana John A. Murph Y. 
Q. 66-70 , 71 - 76 

( Br own lIniversityJ 7065 
Systems Pror. ra mnin~ L an g ua ge~ 

R. D. Ber,eron and others. 29 November 1 970 
Discusses cr1tpfia and describPs extpnBibl~ 
lan~ua ~ p (LSD, Language for systems Dev~lorme nt) . 

1 

lO 

10 
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CERN 7066 

OMU 

Graphic Display Sys~em (GD)); 
CERN Compu~er 6000 series Pro~ra~ Library 
Lon, - write-UP J510 

A. Yule and others 9 February 1971 
A subroutine packa~e for producinr. v.raph i c 
outout . Brougtt baCK by W~P . 

A Pa r adi~m for Software Module 
Specification with E~amples 

D. L. Parnas March 1971 
Pr esents method for writin~ spe c s of 
parts of softwa r e systens with 
sUfficientlY precision that other 
pieces can be written to interact 
without additional information . 

7061 

St anford University . co~puter Science Dept . 7201 
Mathem~tical Analysis of Algorithms . 

ILL 

Donold E • • nut~ Marcn 1971 5IAN- 05 - 71 - 206 
Consists of lectures presented to International 
Conpree! of Mathemati c ians , 1970, and IrIP cong r es s, 
1971, 1ntended to popularize work 1n 
al,orit~nic analysis . 

Efficient AlgorithMS for Graph 7202 
Manipulption . 

John Hopcroft and ~obert Tarjan . 
March 1971 STPN - C5 - 71 - 207 

AlgorithMS are pr esented fo r pa r t itioni ng a Kraph 
into connected componen t s , hiconnected c omponent 8 
and s i mole pathS . 

The teurist1c Dendral Program for 1203 
Exp l aining Empi r ical Data 

Br uce G. Ruchan~n and Joshua Lederber~ . 

February 1971 Memo AIM - 141 
RPt . CS - 203 

Use of an infornation process1nr model of 
scientific reasoning to exPlain expe rimental 
dat~ in orran1c chemis t ry. 5umna r y of planning . 
structure ~eneration~ and eValUation, ~nd 
of reSUlts of the program for co~outer 9C1ent1sts . 

FOUR~H; ILL lAC IV Users Group Newsletter 

2 

20 
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UCLA 

1 February 1971 
1 "arch 1971 

NO . 21 
No . 22 

7205 
72 06 

ILLIAC IV P~Be~rch Document Abstract s 72 0h 
1 J.nu.ry 1971 

Oit~tions ana abst r ac~S of all current 
ILLIAC IV docu~enta 

SEX a e~inner's Gui ~ e 7207 
Kevin Sei 1 June 1971 Document 2 

Ma. ua.l for nCLA t.i1l1e -stlari nl!' system SEX .. 
offerin' 8K resident system, a non -resident 
system containing Bystem call 
.n~ file managemen t routines . 

3 
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Questions and comments for ~SD on the Journa l 

The re are a number of, what appear to me a t thiS time as , 
loose en~s in ~he complete Journal pictur e . This note lists 
them as T am aware of them to~ay . CleRnin ~ these up shoUld be 

2 

given hi2h priority befor e June 16 ~ stage O. 2a 

RFC ' s shoUld automatic ally be in the HIe ana NWG 
subcollections . 2b 

The cat~lo~ entry for an RFC should be as per (journal , 72kl , ) 2c 

The for mat of all Jou r nal entries shoUld be that Used in the 
H~ster Oatalo~ . 2d 

The above is required so that all the 1 ndex p r Oducin g p ro~r&ms 
will ¥ork . 2e 

Pl ea se rp ad the JOurnal sect i on of the NIC TNt5 Guide that 
Marilyn has written ~nd give her you r commen~s. 

HoW i s group identification gOing to work in t erms Of U51n~ it 

2£ 

and enterinr group idS into the id file? 2~ 

How or where do ~FC nUm~ers a ppear on hardcopy outPu~ . 2h 

Please ~alk to Jean abo ut the orocedure for handlin~ access 
cQoies . 21 

We need to clean up the way we are handling the Jou rnals 
runnin g out of sP ace. Harvey has essentially lost a weekS 
work fixing things up by hand . Th~ Journa l is one of ARCB 
majo r r esea rc h projects and NI Cs m~jo r service. It is 
therefore wor~h considerable effort to crea te t he ~otal people 
and computin~ ~ethodolo~y to handle ~he total pr ocess in a 
clean, efficient . reliable manner. 2j 

The JOurnal must be able ~o handle seve r al people making 
en~ies essentially ~inutaneou8lY , be fast on ent r y . and very 
reliable . 2k 

When peoole are enterin( ne W p~ople into ~he i ~ file at author 
or di stribution t~me how QO ~hey Speci f Y the persons ~ rou p 
membera~ip1 2l 

Fo r handlin~ pre~sBigne~ numbers we have ~ec ided on t he 
f ollowinF. te MPor ary procedures ~nd have the following 
ques t ions 

1 

2. 
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Network users will not bee told 8bOU~ bein~ able to get 
numbers preassigned online. 

By st~~e ) there shoUld be a lock to actually nake it 
impossihle for ~hem to get a number preass i gned as part of 
"novice mode ~ or there shoUl d be a new nUmber system that 
meets tne needs of Jeans manual system. Th is whole numher 
Keeping track of question is nontrivial and needs a 

2ml 

thorou~h ~iscussion sometime Boon .. 2m2 

TO get a creassigned number people will call J Ean as now . 2m3 

Je~n will ~et a block of NIC numbers from the 
preasai~nment proce~s . 

Je~n Keeps a manual record of who she assigns numbers to 
and for What they are gOing to be used f or . 

She also pairs the associated NIC and RFO numbers . 

She uses ~his reced ~e avoid mult i ple aB51gnmen~ Of the 
saMe nu~ber and fo r later follow up purposes. 

2mJb 

2mJ~ 

The following questions about the present syste~ a rise 2m3e 

hOW do users £et numoers Whic h we r e preass i gned to 
Jean into the sys tem as the system requires 
identification at the point of entry? 

Wh~t if the sys tem bombs afte r the number h&s been 
ente reO? The pe rson entering an item can use the RFe 
num~er on the next try, but can he use t he NIC 
num~er7 IF he comes back in and cRnno~ use the " IC 
number and then has the system aBsi~n him another one 
the pairinr of NIC and RFe nummbers has been 
deStroyed . Ho w do we handle ~ll of this? 2m3e2 

AS an aside , the sorter has a bU( and does not sort some of 
our indices in alphabetical sequence . Please look in 
(ni c .ttlind2 ,) in the ~ Bction for examples. I would 
appreciate your looKin~ a t t nis prOblem sometiMe within the 
next 2 or J weeKS . Thanks 2mu 

2 
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Professor Joseph MOdrey 
Pur due University 
Department of Hechan1cal En~ineerinv 
Lafayette , Indiana h7907 

Dear Professor MOdrey : 

7269 

At tached i~ an accountin~ of expen~es attribut~ble to MY visit on 

1 

2 

ThursdaY, June 3 . 3 

I am ~rate!ul for Profpssor Malone 's persistence in pry1np, me out 
a ! my rut and a rrang1n~ the Vi9it~ an~ for your ef~ect1ve hosting 
of the visit. I came away much 9t1mulate~. quite ~eli,hted , and 
f Ully expecting that the future Will find your ~roup and mine in 
c ont1nuin ~ communication , if not in explicit collaootation . 4 

I must say that the CODSAM e~t up is @n unusually prom18in~ one 
t or achievinf ~he k1tlde of objec~1ves ~ha~ its acronym ic ~i~le 
declares. 8ein~ based ou~sioe the Co~puter Science Departmen~ 
is , I think, an 1~portant edVan~ai~ . Thi s statement imDlies no 
negative juo~~ent of Purdue'S Co~puter science Department - 
r ather it sterna from the fact that the proper role tor compute r 
sc ience in What I call "COMpute r au~mented syste~s~ is to provide 
t he compute r SUbsystems that support the larger scale system of 
concepts, methoos , procedural Skills, orranizational structu r e , 
e tc . , whiCh constitute the hi~her levels of an ~au Rm~nted human 
eyatem . tt Al most without tail , an enaeavor within a COMPute r 
Science DeOar tMent to do research in augmentation systems r esult! 
i n a serious aistortion of t he overall system in favor of the 
tt experimental instrumentation tt (the computer tec hniques) that 
ShOuld be in but the Bupport1ve r ole . 

I n ProfesRor Dick Ga rrett, you ha ve Rn unUsually valu~ble asset 
f or your project . CO~1ng from a desirn discipline and b~in' 
healthilY motiv~ted toward seeing the inRtruments put to work , he 
ye t demonstrates ~n extremelY effective grasp of the 
tt engineerin~ " side of the comp uter de velopment world (incl Uding 
both hardWare an~ SOftware) and has collected a nucleus ot yo ung 
computer-systens peoplp to support thp instrumentat10n work th~t 
15 fully on a p~ r in ter~s of intelli~ence and dedication with 
a ny university conpute r - Bcience grou p I know . Using a continued 
e mphasis on inproving the effectiveness of a labora tory jn which 
t o do reBe ~ rch in "computer-oriented des ign. SCience, and 
methodolo~y,l' this crew stands a ~ood chance of beco~ing the most 

2 

5 
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e ffective of its kino in the country·· it's that rare to f1nd 
su c h a COMbinatjon of ~oalB , or ganizational environmpnt, and team 
members . 6 

I n Professor Malone you h~ve an unusual cOMbination of experience 
and orientat1on relevant to What feel are some of the ~OBt 
critical aspects of Burmen t ation sY8te~s: while beinK mos t 
adeqU ately grounded in the principles of co~puter technology, a nd 
bein~ also well oriented ~n~ h1ghlY ~otiv a ted in see1n~ that thiS 
t ec hnOlo gy can he of s1(nific ant help in particular desiRn anrt 
a nalysis t aSkS . he al~o shows What I find ~uch too r nre in the 
engineerin g worl~ -~ a sensible ~nd Yfowing aWarenes s and conce r n 
f or the human aspects of augmen~ation systems . 7 

It has beco~e £lrnly established within MY own frpmework, 
etem~in~ frOm 20 ye2rs of persistent e£fortB towa r ds creating 
more effective ~oil - orientect or ganizations , that nll of these 
glorious COMputer 2id S will onlY be~in to prOduce gains in 
hUMan effectiveness consistent with t heir potentipl When the 
augmentation-By~tpms des i rne r comes to know how to provide for 
the shifts in pttitudes J intr atpaM relationahipB J 

or~aniz~tionpl structure. etc . , that enable a gro up of people 
to work as an " au~Mented tea~ 't. It will only be by deve lopin, 
c oO r dl.na.ted chan Res in hUMan orl/:lLnizations th a.t the f 111l powe r 
of t he COJ'l\PU eor support aY5tel!\S can be ha rnesse d by humans 
towar d hunan pu r suits . 

Here is a small iten that I mention as ~n intro~uctory point 
t ow ards a su~~e~tion: there Was in evi~ence severa l times ~ur1nr 
t he day a bit of conflict between the intere s ts of professors 
Malone and Oa rrett . In no sense do I consider t~i B to be unusual 

7> 

or unhealth Y. psther the oppos1t~, in fact: 8 

In any "dee p!' di scipline , I fe e l thet there is a na~ural an~ 
i nportent need for estRblishin~ reco gn ized levels (almost 
"sub-discipl nes ijj, and givin ~ eaCh a clear ~omain within & 
consistent !rpmework Buch t hat a pr ofessiona l person Can 
clearly tak~ a position aB "reoresenting Level X". 8a 

Here is 8 simple eX~Mple: In the bUild in g lndustry the r e 
is c le~ r need for both a p rofesB~onal architect who serves 
a cl ipnt jn tryin~ to pr Od uc e a bes t va lue - cost 
con! ir.u r ation 1n t erms of the Cl ient ' s value framework , and 
a builder who at the next l evel is intere8te ~ in the most 
efficient neans of Droduc in~ a spec i f ic structure. 8&1 

Dave M~lone ~nd Dick Garre~t reprpsent different l e vels in 
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your system 1 and th~ir conflict is just ~he kind ~hat BhoUl~ 
be fostered ~~ pe rhB ps in the expand~d environment of 
reoresentation (and conflict) that I oU~line below. 8b 

I expect actuallY that there will be ~&ny discrete levels within 
~he framework of what J call augmentation systems; but the poin t 
~o be Made here is th&t Malone and Gar rett shoUld each be 
enc ouraged to r~preBent their r espective levels 1 ana that the 
c onflic~s of interest hetween these levels s~ould be openlY dealt 
With as a na tUral part Of the disc1P111ne that must come to exist 
in a multilevel system environment. I would reconmend your 
c onBiderin ~ this -- establish four eXPlicit levels within 
CODS AM , each witM a (diffe rent) person as its pusher/cuBtodian : 9 

(1) The " MethodolO~Y" level Which consi~erB the ,eneral 
workine environ~ent and approach that designers are to take in 
this new environ~ent . 9a 

(2) T~e "too l " level, whe re such as ne rry M ich~u d ' 5 
optimizftion scheMe and Dave MRlone's proposed 
network-analysis sc~e~e Rre representative examplps (and whe re 
a COMputer debur~inr. scheme, or an information retrieva l 
scheme woul~ a 180 b~ representative examples) . 9b 

(3) The "user -service interface" l~vel . whe re there Must be 
evolved nrinciplee of design 1 ~easu re~ent and a nalysis t~wardB 
proviai n~ effec~ive Meane tor the users to elicit computer 
support in pll of the diffe rent waYs in Which such support may 
be inte ~ ratcd into their tools ano ~ethods . It j~ obvious 
that the Hethods Level will need to inte~rate many types of 
tools, all of Which need to be exercised in r apid and mixed 
Buccession~ at one interface console. The concept s. control 
teChniques, control lan~uace~ control repertoi r e . 
contr ol~disPlpy trRnsduce rs, and the ASSOCiated procedural 
Skills, cannot sensibly be desirned separst~lY for each too1 1 

but r ather B~ould be desi~ned to su pport each tool within an 
"intellectual wor kshOp" type of environment, 

(k) The "service-systen" level in Which the techniques for 
p roviOin~ the interaction ana the tool functions a re desi~ne~ 

9c 

to give oPti~um Value-cost contigur~ tion. 9d 

It is evident thpt the first three levels ~im to increase the 
vilue of the co~puter service system to a team of deBiKner~, 
While the fou rth level ~UBt learn how to extend the ran(e of 
service and how to minim17.~ cost. 10 

h 
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It is eASY to fina people to work in Level 2 ~- to develop 
explicit and exotic tools tow~raB COMPonent taSk! in the 
desig ner's world. It is nuch rarer to find people interested 
in purauinK Le velS 1 pnd J eX"licitly, but it is ObviollS to me 
that there 18 a great need t.here . lOa 

for Level 4 (Which actuallY contains within itself ~&ny 
sublevels), it 1s r&re to fina ~£fective people who Bee the 
endeavor as trUlY one of provid1np, 8upport to these h1~he r 
levelS and who &re 5tron~lY Motivated towards M&Xlmizinr. the 
effect of their efforts on the overall ~utilevel systeM . lOb 

From Wh~t 1 see, 1 feel that in Dave Ma lone you have a ~oOd 
pUSher for eXPlicitlY evolvin~ significant work at Levell , 
an~ in ~ ick Garrett an unusual f1n~ for a Level ~ 4 pusher . I 
Bee no ~earth of Level 2 tool ~uil~ers in exis~ence or 
cropp1n ~ up . lOc 

I hope that 6oneone will ernprge in Level 3 -- Di c~ Garrett 
ShOWS rnuch interest, bu t in my experience , there Should be two 
Oi£ferent individUals recresenting th~se two levels (either 
eln contribute to bo th levels, ~ut I ~on lt thin k it is 
possible to avoid a conflict o! interest . if onp per son is the 
pUSher for hoth levels). 

I mUst conrratula te yoU upon forminr the CODSAM activity and also 
for ~ttracting such lOad personnel. I hope that you continue 
stronglY t~ provi de the motivat10n. guidance . ana ~matur&tion", 

loa 

because I think that CODSAH naB an unu~ual potenti~l . 11 

I wou l rt like to make one explicit Buggestion towar d ~stabliBhing 
a partic ul~r "vertical slice tt in CODSAH ' s mul ti-level activity 
i.e •• tow&r~ a four - leVel e£!ort aimed at a cart1c ul~r ~ind of 
desi ~ner clientele . 1 refer to deBir,ne r~ of aug~ent~tion 
systems; you have Just the envi ronM~nt in Whi c h should be pursue ~ 

t he develop~ent of 2 Cornpute r-Qr1ented Desi~n Sc i ence And 
MethoOolog y explicitly air:e~ at. Bupport.ing your own CODSAM 
su pport - 8yste~ desirners. at all of the four sY8te~ leve 5 
mentione d above. 12 

In particular. I mi~ht Burgest thnt Garrett and oompanv be 
encouraved to launch a subproject towa r ds augment1n« "8of tware 
engineers. tt ~or one thin k, I 8~oul d 11 ke to see this because 
it woul e provide the most direct and explicit association 
between rny work and you rs; it woul~ facilit.ate co~mun1cation. 
and increa5~ sivnificantly the chance of the early 
establish~ent of exp11cit , network-coupled coll~bOr&t1on 

5 
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be tween our ,roups -- a situation I would very ~ uch like to 
see ~evelop. It would alao p ro~ise to increase CODSAH ' R 
4evelop~ental effectiveness in Levels 2 and k, fo r all of ynur 
projects. 12& 

6 
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Again. ny thanks , and I look !orWar~ 0 our futu re cOllaboration . 13 

Sest regar ds. 

DOU GLAS O. ENGELBART. Ph . D. 
Manager 
Au,ment a ~1 on Resea rch Cente r 
Stanforo Research Institute 
333 Ravenswood Avenue 
Menlo pa r k. california 9h025 lh 
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INTRODUCTION 1 

This 1s & th1nkp1ece toward a proposal to ARPA's Infor~lt1on 
Processing Techniques Office (IPTO) tor ARCts contract period, 
8 reb 72 to 7 feb 74 . 1a 

ARC would like to resolve a set of conflicting plann ing 
problems bY negotiating a IIBase-project" contract, for our 
continuation wor k beginning 8 Feb 72, that concentrates 
completelY upon the goal! of; l b 

Making the Network Information Oenter into both (a) a very 
useful service to the Network Community and (b) an 
important part of the Network Experiment (in its 
distributed, collaborative operations and 1n ita 
Network-utility role). l bl 

AdVancing the techniques available to Network system 
builders/users for augmenting the development ana 
aPPlication of cOMputer-basea infor~ation systems . 

Moving useful augMentation techniques &n~ services out i nto 

l b2 

the ARPA-Network Community . lbJ 

In the sections that fOllOW, ana in the supportive APpendix 
documents, we outline the types of activity that seem to us 
best to meet these goals . 

A central point of our pr oposed approach is that we want to 
get readY to negotiate and provide an extensive amount and 
rlnee of services to distributed users, but we want to do it 
in I certain way. our pos ition stems from the tollowing 

lc 

reasonin~: 1d 

our planne~ NIe services involve a steadilY expan~ing set 
of explicit "reference and communication" services (see 
APpendix A). This is considered by us to be the central 
commitment of a "NetWork Informa.tion center." We nlan to 
be readY to expand the operational capacity of these 
services as needs and possibilities eme rge. 101 

OJ 
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Aside from ~hese NIC-explicit services, there are other 
services that our general set of tools ~nd methods can 
provide. and that are at interest to other parties. 
Over the years that the Ne twork has been evolv1n~. there 
hive been ~any discussions about the potential value 
ARC's tools might have for different Network individuals 
ind groups; and recently there has been a distinct 
(alarming?) increase in interest and expectation in this 
regard. 

In general. We enjoy this show ot interest in our 
prOducts. and in partiCUlar we want very much to 
collaborate with and support so~e of this 
experimentation (as in the goal set cited under lb). 

But it is quite Obvious to us that significant value will 
not be obtained from extra-NIC experi~enta wi th our 
computer serVices, or from interaction with our staff. 
unless the3e be Oone 1n a non-~lssipat1ve way. with 
individuals or groups 

(a) Who~ we Can adequatelY support with computer and 
personnel resources, and 

(b) that show promise of following through. by being 
able to acquire aOequate resources and being able to 
integrate our services significantlY into the work that 
they will be doing. 

furthermore, it is also obvious to us that there will be 
considerably more payoff (to our goals, and likely to IPTO) 
from the external Use of our finite resources. if these are 
"Type-B" (for !tBootstrap't) individuals or groups •• defined 
a8 those who 

Ie) will pursue ~ctiities that either aQd to the 
teChni ques and capabilities SUbsequentlY available to 
other participants. or that help other peOPle learn 
about and obtain this kind ot service. 

on another tack, if the concept of a distributed community 
makin~ use of "network utilitiea" is to materialize. then 
certainlY there must evolve a bOdy of teChniques an~ 
conventions inVOlving 

ldla 

ld2 

ld2a 

H2b 

ld3. 

ld4 

(4 ) 
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lal Service Delivery -- where these utilities can 
deliver responsive, inter~ct1ve transactiona, ove r a 
complex repertoire of service functions, with both a 
high de,ree of reliablity and a high de,ree of 
availability, and 

Ib) service Marketing -~ where a customer c~n neRotiate 
with a utility for the Quantity and type of service that 
suits his needS; and where there is a negotiation 
env1ron~ent at serVice-transaction time that enables the 
customer to get the serVice when he needs it, but with a 
resource-utilization framework that 1s balanced between 
efficiency and demand capacity, 

The refore, we want to concentrate our efforts within a 
feur-pronged project wherein coordinated advances can be ma~e 

ldhb 

int le 

(1) DevelOPing service functions that will be of maximal 
value 1n our above -ment1one~ goal structure. lel 

12) Developing the knowhow and capability for delivering 
sign11catlY useful service to the Network, as a ut111~y, le2 

13) Developing the knowhow and capability for marketing a 
utility service to the Network. 

an~ wherein we become ever better at 

14) operating a utility .ervice . 

We are proposing that under the Base Contrac~ with IPTO. ARC's 
"utility" would initally serve but two. bUlk-commodity 

1e3 

If 

lf1 

customers -- ARC workers, and NIC customers. 1 r. 

until we learn how to market and deliver serv1ce better, we 
would rather concentrate he avily upon developing our 
marketing and delivery capabilities, as contr a ste~ with 
expen~1ng a large amount of ene r gy in trying to meet the 
beyond-basic-HIC services that might be Wanted by 
"customers". 19l 

And as we learn how to deliver and market different t ypes 
Ind quantities of service. we feel that there will be a 
logic al progression of service types and of customer ty pes 
to be effectively and beneficiallY promoted and served in 
our growing "utility market." 192 

{51 
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In the fOllowing thinkpiece m&terial~ we h~ve outline 
what seems like a natural succession Of I'service 
systems" that might be thus markete~~ and we woul d 
propose concentrating our serVice-FU NCT IO N development 
efforts on getting prototYPes of these service systems 
shaken down within ARC's internal dom~1n 1n readiness 
for marketing them when the time is right, 

And we will hope to develop a market for our services that 
leans strongly toward Type-B customers, 1,3 

It we make unexpected progress 1n deVeloping delivery and 
~&rketing capability, ana if it appear. that the IPTO fun~ing 
cOUld prOfitably be diverted to "buying" more service tor some 
types of utility customers J we assume that the utility service 
provided under the contract would be extended beyond that 
initially negotiatea. lh 

But basically we propose that the Oore project count on 
putting a significant and constant effort into continouB 
development of delivery/marKeting techniques and 
principles; and that any expansion of ARC's 
service-delivery capacity be supported bY means of explicit 
additional negotiations with customers (and perhaps with 
the customers' sponsors). 

IPTO might in thiS waY sponsor more utility service through 
some of t he ir contractors (e.g. in extending the nature and 
quantity of NIC service.l. 

But, importantlY enOUgh, IPTO also would be able throu~h 
these developments to divest itself of supporting the 
operational delivery of NIO services. letting customers 
negotiate directly with the "NIO utility," 

In our utility. the development of service FUNCTIONS is 
to be made a separately negotiated activity from the 
SUbsequent marketing and delivery of these functions. 

So IPTO could choose to unburden itself from supporting 
NIC operations (or to share the cost with others), While 
yet (optionally) continuing to support developm@nt of 
NIC-service FUNCTIONS, or of NI O reference Oata. 

lhl 

lh2 

lh) 

lh)a 

lh3b 

(6) 
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OUTLINE OF POSSIBLE NEXT -P ERIOD ARPA-PROJECT ACTIVITIES 

I, Develop Service Func~ionB 

A. For Extern~ l Use rs (Network) 

1. NI C 

a , For Internal Users, Evolving Toward External Use 

1. Prototype Dialogue support System 

2. prototype Docu~entat1on Production and control s ystem 

3. prototype System- De veloper'! Intelligence system 

h. prototype Software-Engineering Augmentation System 

5. Prototype System-Developer's Handbook Sys tem 

6, prototype System-Developer's Base11ne-Mama~ement 
Syste~ 

7. prototype Collaborative System-Evolution System 

II. Develop service-Delivery principles and practices 

A. Computer services 

1, Remote DNLS 

2. Remote Hard-COPY Delivery 

3. Re11.b111ty 

4. Resource allocation. accounting. billing 

5. The que3tions of scale. efficiency. reliability 

6. service-capacity expan3ion plan 

B. NIC-service (information, people help) 

C. Tran3cript1on services 

2 

20 

2&1 

2&1. 

2.2 

2,2. 

2a2b 

2a2c 

2,2d 

2.2e 

2.2£ 

2b 

2b1 

2h1a 

2blb 

2b1c 

2b1d 

2ble 

201! 

2b2 

2b3 

171 
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D. Documentation services (as operational prototype of 
DPCS. within ARC). 

Ill. Develop Se rvice- Ma rketing principles and Praetices 

A. Notel A person will be a ~user" when he 1s in the 
workin~ processes of using our services -. he will be a 
"custo~er·t when he i~ negotiating for such service, 

2c 

Plying for it, complaining about it, etc.. 2cl 

B. Learning how to negotiate with prospective customers for 
Oelivering various kinds of service to t hem , includin ~ 
questions Buch as; 

1. on what basis are the agreements made? 

2, HOW does the financing get dOne? 

3. HOW 1s the accounting performed? 

4. The scheauling ana billing of service aelive ry? 

S. Resolution of conflicts (Market conventions, 
arbitration)? 

6. What gua rantees can practicallY be ~ade regarding~ 
acceSsibility, reliability~ docu~entation accuracy 
an~ completeness, etc.? 

7. How are UBer training and helPinc prOVided? 

IV. Provide ope rational Marke ting and Delivering ot s ervices 

A. Olearing the tramework~ a8 the marketing and delivery 
systems be«in to take shape, in Which the current 
service resources are marketed within the ARC and NIC 
customer market. 

B. StUdying the pOSSibilities of evolving the various 
"prototype " services into marketab le items, negotiatin~ 
the resources tor this~ extending our service marke t 
all in an orderly process inVolving a number of 
mUlti-party a,reements (e,g, NASA, IPT and ARC. for 
supporting the development and operation ot a DPCS for 
the ILLIAO IV project). 

202 

2c2a 

202b 

2C2c 

2C20 

2c2e 

2c2t 

2c2g 

2a 

201 

2a2 
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PRELIMINAR~ COST ESTIMAT E 
Ifor the t wo yeor period stortin g ./8/72) 

personnel Cost.s 485 man-mo. 

Total Direct Labor 

Pa.yroll Burden 

Total Labor anO BurOen 

Overhea.d 

Total Personnel Coste 

Direct Costs 

Tra.vl!l 

Focllity • 

Oonsultants 

Report costs 

Total Direct. Costs 

Total Estimated cost 

Fixed Fee 

Total E8t1~ated Cost PluS Fixed Fee a 

* see breakd own, Branch 3g 

578. 400 

152.119 

730.519 

767. 045 

1. 497. 564 

14 •• 00 

873. 059 

40. 000 

1. 9. 6 

929.18 5 

2 •• 26.74 9 

118. 000 

2.54 •• 749 

3 

f 91 
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PRELIMINARY FACILITY COST ESTIMATE 

Total Facility costs: 

Computer Facility support 

Lea.se Cost 

Computer Facility s 423,264 

Data Products Line printer 24 ,300 

Terminal renta.l 37 ,000 

Telephone expenses 34,895 

Maintenance a.nd Operation 

Maintenance Ma terials ll,500 

Operating Supplies 18,500 

Anticipated iMProvements 

DisplaY system upgrade or replacement 

PEP 400 character/vector generators 

with PEP 801 ~i.plays 12 @ 6,500 78,000 

Controller 

Interface equipment 

Tertia.ry :store 

RP02s disc storage: 
1 DF-10 channel 
Metllory cables 
Disc controller 
9 drives 
other 

24 
600 
550 
600 

5000 
150 

30,000 

5,000 

month s @ 6,900 

Experimehtal lower performance displaYs 

Such as: 3 Imlacs S 15,000 

8 873,059 

549 ,459 

519 , 1159 

30.000 

323,600 

ll3,OOO 

165,600 

45,000 

(lO) 
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DISCUSSION 

About replacing ARC's Display SYstem 

Rea80ns for uPdating the current system 

The operation of the current system is requiring an 
excessive qUantitiy of daily and weekly maintenance as 
well as replacement of expensive paTtS. 

one of the basic limitations at the Bystem is the lack 
of enough total light on the vidicon surface. This 
means that many design factors are marginal. The Tasker 
ORTIs run at such high intensity that their life is 
relatibely short. This high intensl1ty also caUses 
difficulties in maintaining gOOd focus over the entire 
image. TO operate with these low light levels, the 
Vidicons must be quite sensitive; since sensitivity 
drops off with age. they have a relatively short useful 
life. 

Because the acceptable-quality writing speed of the 
TaSker OisPlay generator turned out to be lower than 
specitied. we still have I flicker prOblem when all 6 
screens on one system are reaSonablY lull of text. To 
some extent we are able to compensate for this by 
C&refUl adjustment of the vidicon beam current and 
target voltage. but these adjustements need frequent 
attention. We are considering the use of lon~er 
persistance CRT's and/or Vidicons. but these solutions 
will only make the prOblem easier to live with. 

ror a more complete description of the experienee we 
have had with this system, see the RADC Final report of 

ha 

uala 

h.lb 

4.1c 

April 1970. Section 111. h.l~ 

Despite all the effort that goes into maintenace Of the 
system, as described above, the console-display quality 
achieved is only barely acceptable . and will be even 
less acceptable when we start to make use of graphic 
capability. kale 

our proposed solution utilises a storage-tUbe scan 
converter 

(111 

4.2 
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The storage tube eliminates the need for refresh so that 
the ch ~ racter and vector generator May oper&te 
significantlY slower - thus providing higher quality at 
lower c ost 

Many of our prOblems stem from the difficulty of 
~atching the precision CRT and the TV vidicon system. 
In the Princeton Electronics PEP-~OO . one tUbe perfor~ s 
the function of both. 

Since the output of the princeton SCan converter 1s a 
video signal, all of the flexibility of TV mixin~ and 
alternative data inputs (live images, microfilm, scan ne d 
documents) are maintained. 

There are two principle approaches utilising the stor~ge 

.,2, 

',2b 

.02c 

scan-converter 4&2d 

one approach is to utilise our current Ta sker 
character and vector genorators, with a scan 
converter for each station, all at the central 
10c ~tion. 

without the requiremen t for constant refresh . t he 
current TaSker display-generator system could be 
run at say liS its current speed, at Which it 

.a2dl 

would provide high-qUality images . ..2dl. 

BY utilising a8 much ot our current hardware as 
possible, th1. approach keeps the price at a 
minimum. 

It must be kept in mind that the Tasker eQuipment 
may not be suitable for driving the scan-converter 
system , and may have to be re placed . This would 
have to be determineO with mo re careful study of 

',2dlb 

the situation. 4a2dlc 

The second approach is to use a se parate 
character-vector genorator attached to each 
scan-converter tUbe. ha2d2 

princeton Electronics has a self-contained 
package, containin~ both a ch ar acter-vector 
generator and a storage-tUbe scan conver ter , Which 
sells for about 57 ,000. ha2d2a 

(l21 
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This approach would make each s~&t1on completely 
1ndepenOant of the others. Heavy traffic. i.e. 
many concurrent displaY re~pa1ntingB among the 
other Users of the system, would not threaten to 
impose delays in anyone of them. 4a2rt2b 

The number ot stations will not have an arbitrary 
boundary and could be expanded by increments of 
one very easily 4a2d2c 

Remote display consoles could be 1mplementeed 
easily, since each console would be comOletelY 
self SUfficient. 

In the Core project, our plans for hardware expansion are 
aimed only at reliability and file-capacity needS; expansion 
for increasing user-load capacity will await eXPlicit, further 
negotiations (and maY indeed be supported bY o~hers~ e.g. RADC 

4.2d2d 

or NASAl. 40 

For effective reliibili~Y protection. We should have backup 
for two cri~ical rotating devices: the swappi ng drum . and 
the secondary-file di.k. 4bl 

Either of these is vulnerable to as muoh is a two months 
down period if mechanical damage is done bY a fault. We 
assume that this mUCh of a gap in both ARC's internal 
development work, and in the experimentation and service 
for Network users. would want to be strongly insured 
again.t. 

It looks as though the fOllowing course Of action is our 

4b la 

best bet. 4b2 

Get extra spindles for our moveable-head diSk system 
(like perhaps four) to back up the secondary-file diSk. 

Experiment with using the moveable head disk Byste ~ for 
SWapping -- perhaps some configuration here would 
provide adeqUate swapping performance for backin~ up the 
drum. 

Keep our UNIVAC drU MS, at $7k/mo, t o back up the Bryant 
drum, until Can we have a better (e.g" cheaper) 

4b2a 

4b2 b 

alternative installed. 4b2c 

(13) 
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As one future sOlution to these pr Oblems , we intend to 
watch pro~ress on the mini -c omputer moveable-h eaO - Oisk 
controller planned for development bY the PARe group . 

Other notes regarding Es timate Figures he 

Assume t hat We tune up the present configuration as we l l as 
we can, and have a plan for the route to follow 1n alterinJ 
the configuration toward more capacity, before we cropose 
addition.. ,cl 

(14) 



) 

) 

) 

• 
DCE JON 1)-JUN -7l 3:20 7271 

ARC/IPT Project-Continuation Thinkpiece 

APPENDIX A: NIO Deve lopment -- Function an~ operational 
Delivery 

Material for Appen~ix A i. foun~ in (727 9.1 

APPENDIX B: Dialogue Support sy.te~ 

Material for Appen~ix 8 is foun~ in (7278.1 

APPENDIX Ot Document&tion Production and control System 

Material for APpen~ix C i. found in (7281.1 

APPENDIX D: System- Deve loper's Intelligence Syetem 

Material for Appen~ix D i. foun d in (727 6.1 

APPEND IX E: Software-Engineering Aug~entation system 

Material tor Appen~ix E is foun~ in (7 280 .1 

APPENDIX F: System - De veloper's Ba seline-Management System 

Mater ial for Appen~ix F i. foun~ in (7 277 .1 

APPENDIX Ot Collaborative system-Evolution system 

Material for Appen~ix G is foun~ in (7282 .1 

{lSI 
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The Nee~ 

ARC has become more and more involved 1n augmentation of 
teams, ana we are giving serious consideration to improvin( 
intra team comMunication with Wha tever mixture ot toolS, 
conventions, and procedures will help. 

It a team i8 solving a prOblem that extends over a 
considerable time, the members will begin to nee~ help 
remembering some at the important communications -- i.e., some 
recording and recalling processes must be inVOke d, an~ these 
processes become candidates for augmentation. To conSide r 
some ot the different conditions where such stora~e and recall 
may be usefUl, suppose Person A communicates with Person B 
about Item N at Time T. 

They may well be counted on to remember their exchan~e 
during the prO bl em-solving periOd . But consider the case 
of Person C WhO J it will turn out J is going to need to kno~ 
about this communication at time TT: 

perhaps he was there at Time T but 

he was too heavily involved even to notice the 
communicltionJ andlor Item N wasn't relevant to hi' 
work at that moment and so wasn't implanted tor readY 

1 

1& 

1 0 

101 

lela 

recall. lolal 

perhaps A ano B didn't anticipate his later need and 
thus tailed to invite him into their interchange or 
inform him of its conclUsion. 

PerhapsJ although Persons A and B knew he wo uld late r 
need the information, they didn't want to interrupt 
their own working sequence with the procedure ot 
interrupting Person 0 .nO getting him involved. , 

or, if the consequences ot the interchan ge carryover into 
a long-las ting series of other decisions, one or both 
parties ma y tail to remember accuratelY, or nay remember 
differently because of different vie wpoi nts, and 
trOUbleSOMe conflicts and waste ot effort Mav result . A 
single person will make a It&t of t hings to do on a 
shopping trip because he 's learned that the confusion and 
pressure ~ay make him torget !ornethinc important. It ' s 
obvious that to be procurer for one ot a mu t ually 

1 

1010 

lblc 
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developed, interdependent PJir of lists woUld make it even 
more important to use a record. Ib2 

Fu rther consider the effect if the complexity of the team's 
problem relative to human working capacity requires it.R 
partitioning into many parts where each part is independentlY 
attacked, but where a'mong the parts there is considerable 
interdependence through interactions on mutual factors such as 
total resource, timing, weight, physical space, functional 
meShing. Ie 

Here, the communication between Persons A and 8 may well be 
too complex for their own accurate recall. For examp le, 
their communication periOd resulted in scratch paper or 6 
chalkboard covered with possibilities and t he essence of 
the agreed-upon solution which has Since disappeared. lcl 

We enviSion effec~ively augmentin g our collaborative team bY 
haVing an "intragroup documentation system". containing 
current and thoroughly used working records ot the group's 
Plans, design8, notes, etc. Therefore. we have begUn to 
develop a system for entering and manag1n~ those records. The 
ARC Journal 1s this intragroup documentation system. 1d 

The ARC Journ.1 2 

Our Journal is an open-ended information storage and retrieval 
system. It ac commoda tes and retrieves whatever thoughts any 
member ot the group feels worth keeping. All entries in our 
internal ~ma11" system automatically bcome part of t he 
Journal. In addition, any online user may flag any tile for 
transcription into the Journal within a day. In addition to 
NLS files. other hard copy inclUding photographs, line 
drawing8, and scratch notes can be logged into the JoUrn,l. 
In han61ing extra-computer copy the Journal Oraws on the 
techniaues we are 6eveloping for NI C and RI NS . 2& 

We believe the JOUrnal is the key to the developmen t of our 
Dialogue support System. We are encouraging members of the 
group to enter items freelY. to err on the side of 
loquaciousness. even to enter information that wil l become 
useless, We hope to learn trom such & flow hoW to winnow 
worthWhile information. to refi ne the techniques of que ry, 
analysis, and access t hat are necessary to proliferate all our 
augmentation research. 2b 

As each item (in this case, every NLS tile) enters into the 

2 
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Journal it receives master Catalog Number (CNUM) and 1s 
c&t&logue~. 

The CNUM i8 generated from the one rna ster~collection 
seQuence that ARC uses for all of its f r ozen-item storale: 
XDOC, NIe, Journal . RI NS . and, we assume , an increasine 
number ot other special collections. The CNUM beco~es the 
~ •• ter i Oentifier of the NLS file, it is pr i nteO in the 
upper riCht corner of each paRe of a printout ot that filej 
it 18 the standard reference name to use in an NLS linK; 
and it becomes the "file name" of that file within the 

20 

storage and retrieval system of the Journal. 2cl 

When the Journal System takes a file into custody, it 
guarantees retrieval of that file (bY its CNUM) at any later 
time. 2d 

A Master Ca~alog holos descriptions ot each i~em that is 
stored in ARO's Master Collec~ion. The Master C&talo~ is 
composed ot a set of NtS tiles in Which each entry (describin~ 
one COllection item) occupies one statement whose NtS name is 
'M.ONUM -. e.g •• IM52J71 2e 

The catalog entr1es are formatted in a special way to 
delimit the ditferent Qata elements. For instance. f~r 
most items there is a "*al " precedin~ the first - autnor ' s 
name, and within thiS type of main field there often are 
flagS suc h as "~211 or " #3" to delimit a particular 
sUbfield. The initials of the ARO author are stored after 
the data element code "*a6" . 

we don't reallY expect to use this format permanently 
for storing our catalog dlta. Within a year the size ot 
the collection will make query and file management 
operations too inefficient and we will ch ange it. A 
collector SOfter and special reformatting programs will 
reduce the work of deSigning and chan ging the new for mat 
to several hours at the console. 

The organization and formatting of the cataloR files 
will evolve during the next year, but the user's concept 
of this function prObably won't be affected, 

special Oata elements Ire under consiaer&tion for 
processing our NtS tiles into the journal. For instance, 
it i. likely th.t the eat,lo g entry will invove a reo orO o! 
the whe reAbouts Ind the reference target of every 

J 
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2ela 

2el b 



) 

) 

) 

DOE JO N 12-JUN- 71 19. 27 7272 
D escrip~ive notes about DSS . a Dialogue Support System 
l h JUN 71 1:21PM 

cross~tile link with the tile. Such a no tation woul O be an 
important aid in querying and is also the base for the 
~b&ck~link1n g ~ we have been considering for so long . 2e2 

Journal entries now also exist as a shelf of hard copies. ror 
the shelf-stored co~1es we have use O what we call 
Hcatalog-mana gement processes", (Executeable Text) programs to 
help manage and retrieve the information. 2£ 

The catalog-management techni ques that we have us ed we re 
designed expreSSlY to accomm odate special collections . Fo r 
exa mp le. a working subset Of the Master Catalog holds t he 
catalo~ entries tor the items that have been entered in the 
Journal. This subset is c alle~ the "Journal Catalog", ana 
can be extracte~ automatically fram ~h e Maste r Ca'tala!! I 

our initial Shelving is bY oa talog Number, so the shelf 
liot i5 by CN UM. 2fl 

We ca n automatically generate hard - copy citation lists in 
various layouts by means of a library of reformatting 
programs. The Oollector- sorter Processor is inVOked i n on~ 
set of executeable text pr og rams , to p r o~uce li Btin ~ 5 
sorted on selected keys . 

one such listing i. the shelf list. A Shelf List for a 
given COllection is a list of citations ordered in the way 
in Which the collection items are Physically ,I shelved" or 

2£2 

otherwise stored. 2£3 

If the items are standing on the Shelf arranged bY catalog 
number, you would prObably find one easily without lookin g 
at the Shelf List. But, if the item is gone, the Shelf 
LiS' can verifY that it S houl~ be there. 2f. 

The items might very well be shelved accordi ng to a SUbjec t 
outline •• e. g., a set of user-reference volumes whose 
sections would each be a se parate Journal entry. Here the 
various sections WOUld ~e updated independent l y , an d t heir 
catalog numbers would bear no relation to their orderin~ 
within the bin~er.. The Shelf Li.~ h~re woulO look l ike a 
Table of Contents. 2f5 

An "Index" contains one -line cita tions or dered 
alphabe tic allY or numericallY on one or mo r e of the terms 
fou nd in the catalog entries. We automatically pro~uce 
indices orderea on ; Cata log Numbe rs; Author; and Keywo r dS 

4 
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fro m the title (havin g a n entry fo r eac h non-trivia l t i tle 
word), 2f6 

We plan to make journal material ever eas i er to r e ad online . 
By next Fall we hope that any Nts user studyi ng a Journal 1te~ 
may jump fro m a link to any Journal item that has been 
referenced within the past few days with the s peed ot disc 
aCCe!l, and with a "worst case" time of les s t han five mi nut es 
tor a tile not used recentlY. 2g 

Automatie Journal Entry 2h 

After th e tranSfer of NLS to th e PD P-IO, our j ourna l en tr y 
and cataloging pr ocedures WaS made mo r e automatic , and 
brought unde r direc t use r control trom NLS . 2Nl 

En try commands su ch as the followin g are Used : 

Exec ut e Journal 

SUbmit 

Interroca.t.e 

Author 

Oomments 

Distribution 

(f1l e /s tmt / br anc h/ pl ex or literal input) 

(op~1onal int.eract.ive input. reQuest mo~e ) 

(thl! user by default, others are enter,e(1) 

(oPtional comments a bout the Oocu~en t) 

(to ARC or non-ARC peOPle by name ) 

Subcollect1ons (NIC,AFIPS,JOU, NA5,etc) 

KeywordS (at user's Oiscretion) 

Expedite (for 3-4 hour delivery to ARC a dd ressees) 

Go (to ,tart f ile and cata log process ) 

CatalOg entry, hardcopy f ormatting, and s ecure on- line 
tiling of the doe ument ar e i nclUded i n t hi s proc ess. 

Har dcopy distr ibution Was used fo r all dOCUments at 
first . Optional on - line delivery of linkS (references to 
the Journal document files) to addressees 1s planne~ to 
folloW Boon. 

5 

2hla 

2hlh 

2hlc 

2hld 

2hle 

2hlf 

2hlg 

2hl h 

2hli 

2h l j 

2hlk 

2hll 

2hln 
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) Hard-copy for ~eneral network site s 1 

) 

) 

Basic ~onsiOerations , for the Netwo rkl 

Graphic -tex t co m~uni~ue~ sent in a common , standard Network 
Tran sm i ssion Code (l anguage) for graphic description , 

Each site as su med l y wou l d be responsible for develoDin~ 
trans l ato r s to and fro m this l ang uage , r e l ative to their 

la 

lal 

own lan gua~es and devices . la2 

Each eitp. would or obabl y want. a hard -c opy printer device 
for mi xed -text. and graph ic s, for both l a3 

Receiving netWork-trans Mitted communiq ues 

Outputtin g their own , locally develope d gra Phic 
portraya ls, 

For i mp l enent ing this, each site wou l d likely have 
uni que requi rements and bu dge t ran~es. 

A Bite wou l d prObably like to use the same har4 -co py 
printou t device fo r Doth types of Use -- netwo r k 
COmmUni ques , and lOCally generate~ portr ~y al B . 

Therefore , the solution picked fo r Netwo r k GraP hic 
Com muniques woUld be be tter if i t could rea~ilY ac comodate 
the different-quality needs of the di fferent sites. 

The Scan-Converte r APp rosch: 

B&sic confi guration: 

A Line-scan ha r d -copy printer. of Wh ich there is 
available co mmerc iallY quite a ran~e in cost, quality, 
printing s peedS (e. g, Gould, Xerox LDX, Varian, Statos 
21, e~c.). 

A pr1ncton storage-TUbe Sca n- Converter Device, with nn 
output i nte rface of sui table natu re for drivin~ the 
printer. 

A Random-Deflection Picture Generator to drive the Scan 
converter . 

A Picture Trinslator Processor (Software) for drivn~ 

1 

l a3a 

la3 b 

la3 bl 

1.5 

lb 

lbl 

l bla 

l blb 

lblc 
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the Pic t ure Generator from the Network Picture 
Descri ption Language. 

The system c an be broken cown into the following blocks. 

COMMON --------- --------- . --------- ---_ .. _ .. -.. 
GRAPHIC ,LANG. :CH/VEC, :P RINTER: :GRAPHIC: 

----:TRANS- :---:GEN. + :---:TPA HS- :---: :---
LANG, :LATOR :CONTROL: :LATOR :PRINTER: 

--------- -------- .. .... _ ........ -.. ---_ .. _---

H C 
A 0 
R P 
D Y 

The Common Gr a phics Language is a standardi7.ed convention fer 
specifying characters and vectors for transmission over the 
network, 

The Languag e Translator is a program for converting th e ComMon 
Graphic Lan guage to a format compatable with the particUlar 
printer syst em . 

This may be in the host computer. 

For & TIP site, this would have to be a mini-computer. 

The character/vector genorator and control would oe chosen at 
each site to meet any particular n~eds. 

The I'printer translator" would be any oevice or techniqUe 
necessary to match the requirements of the particUlar orinter 
to whatever is provided bY the character/vector genorator. 

A printer capable Of mixed text and graPhics hard-cOpy, 

COM and graPhic hard-COPY for the ARC needs 

The general ap proach to be taken in implementing h~rd cony is to 
utilize • portion of the equiPAent that is used in the COM 
system chosen f or our microfilm requirements, s pp.cial hardWare 
will be added which will perform the functions reQuired for har~ 

lbl~ 

1c 

1el 

lela 

lclb 

le1bl 

lelb2 

1e1e 

1c1e 

2 

COPY. 2a 

Our requirement for COM is for a hi~h qUality syste~ capable of 
putting text and · graphics onto l6 mm and 32mm fil m, This woUl ~ 
most likelY be in the form of an outside service bureau WhiCh 
WOUld process mag tapes, 2b 

It would be advantageous if the COM electronics were also used 

2 
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in our hard-copy system so as to mainta i n comple~e 
compa t ability between the two systems. 

The t wo primary c onsiderations in th e system are compatab l1i tY 
wi th avaiiable co mp uter output to microfilm services , and 

2bl 

suitabili ty for mult i ple station s on the Network . 2~2 

The choice of manufacturer of· the COM equ i pme nt use d here WOUld 
be dependent on system ~ualltY, versatility, a nd the 
suitability for mO dification for i mp le me nting hard copy 
capab i lity as described below . 

One such COM system under consider~tlon is Informa tion 
International ' s FR-80. ThiS i s about the hi~hest qual ity 
system on t he marKe t. but the use of a PDP 15 fo r system 
control wi ll prObably make the sYstem excesslV1Y expenSlve . 

There is a possibili ty that th e f~-80 can be connecte~ 
on-line to the PDP 10 without the PDP 15 front end , th US 
performing the cha r acter generation sUbroutines in th e PDP 
10. 

The l oca l conpany is compute r Hicro~raPh ic a in Sa n Francisco, 

2b3 

2~3a 

2~Jal 

Dut they do not have t he c apability for "painted" c haracte r s , 2b)a2 

The next po!sihility is Infor mation 
An geles, who manufacture t he FR - aO , 
tUll se rvice system . 

Internat ional in Los 
and I be l e1ve offe r a 

A second system under consi ~eration 1s manufactured bY Link 
Singer Corp. Th i s i s av,·ain high Quality text and v: raPhic s. 
but does not contain the capability fo r " painting " very hi~h 
qual1 ty symbols . 

The are no current firms offerin ~ the S in ~er s ystem as a 
serVice , but t he re is suppose~ly one pr eoaring to open San 
Franci sco . and Link Singe r in Su nnyva le will be B ettin~ up a 
servic e fa cili ty latter this yea r, 

The prime requ1remen~ for graphic ha r d-copy is to enable output 
of ~ixeQ text and ~raonics from our system to r r eierance as well 
as prOOfS of files befo re they are sent ou t for micrOfi l ming. 

11 this b~s1 c service is to be crovlde~, then it is also 
Possible that it be used to replace the s Y3tem ' s line printe r 
tor ~eneral hard~copy. This places a dditiona l requirements on 
the printer 8ystem. 

3 

2bJb 

2 ~J ~1 
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The speed of our present printe r (7 sec. per page) should be 
matchert if not improved. 

OVer the l as t six ~onth periOd we have used 900 cages per daY 

2c1. 

on our printer. 2clal 

The quality of print. and paper ~ ust be ni gh enough so that 
people vill feel that they are not going down fro m that of our 
printer. 

For maximum convienence. the printout ShOUld be de11vere~ in 
8.5 bY 11 1nch pages with the pages 1n ~he correct seQuence. 
an well as binder holes punched if possible. 

System Configurations 

Hardware genorated text and graPhic! 

FR·80 compat1ab1e 
COMMON ____ r ___ _ ._------- ..... _-- .... -
GRAPHIC I LANG. :CH/VEO I :PRINTER: 

(host c omp ) ( FR·80 ) (PEP 1,00) 

-_ .......... _--
:GRAPHICI 

LDX 

H 0 
A 0 
R P 
D Y 

since this system would use the PDP 15 and ~ssoc1ated hardware 
c~nta1ned in the YR-80 system, the system would be completely 
ioent1c~1 at the front end. 

The cost of the system is prOb ab lY going to prOhibit placing 
complete sYstems at mUltipl~ sites. Some form of vi~eo 
distribution could be used with printers at multiple sites. 

If the sc ~n line printer chos en is the Xerox LDX prin~er, 

2c1b 

2clc 

3 

3a 

301 

3.1a 

3.1b 

3a1bl 

the the sir.nal ~enorated to drive the local unit can be sent 
OirectlY to a video quality chone line to re mote printers. Jal~la 

The other ~lternative is to ~i~itize the Scan sl~nal O~f the 
Princeton and transmit the r eSultant coQe as ~ binary file 
over the establiShed network. JA1~l b 

The esti~ated quantity of bits required to produce a 
resonable quality picture is 2000 bits per line bY 1000 
lines per page or approximately l.h million bits. 

With this quantity of bits involved, some torm of code 

3a1b1b1 
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co~presBion is indicated. If the picture is predominantlY 
graphic (lines), then si gnificant reduction an data may be 
expected (by a factor of s~y 10 to 25), but if the picture 
1B primArilY text then I doubt th &t sir.nificant gains are 
possible. 3alblbla 

Hore study could be conducted 1n terms Of algorithms for 
code suppression in order to confirm the rough estiMates 
that are given above. 

Link Singer compatiable 

COMMON ----.---- ------ ...... -------- ... H C 
GRAPHIC ,LANG. :CH/VEC , :PRINnR: :GRAPHIC: A 0 

...... -:TRANS- :---:GEN. ~ ;---:TPANS- :---1 1--- R P 
LANG, ,LATOR, ,CONTROL, :LATOR, 'PRINTER' D Y -- .... _-_ .... .............. _--

IHOST COMPI ISING~RI IPF:P 4001 LDX 

This WOUld be very similar to the FR 80 system, except that 
the S1n ~ er system has a much less extensive control sYstem 
Which will maxe the har6-cOPY version if the system less 
expensive. 

3alblblb 

3a2 

3,·2. 

3a2b 

) tow cost system at each location 3b 

) 

COMMON ------- .. - ----_ ...... - .. _------- -------- .. 
GRAPHIC :LANG. :CH/VEC : : PRINTER: :GRAPHIC: 

----:TRANS- :---:GEN. + :---:T RANS- t---: 1---
LANG. ,LATOH ,CONTROL: :LATOR :PRINTER, 

--------- ---------
(host co~pl lARDS 

System configuration 

---------
I Pr.p400 I 

---------
I LDX I 
I GOULD I 

Computer Disolays Inc. symbOl and vector generator 

Pr1ncton Scan converter 

Any scan line printer 

H C 
A 0 
R P 
D Y 

This system could be implemented at ~ult1ple Network sites for 
I cost somewhere between 815.000 and 5 20,000 per inB~allation. 

Data necessary to drive the system is standard A30II-2 code for 

3bl 

3b2 

3b2a 

3b2b 

3b2c 

3b3 

Characters, and relative lengths for strai~ht line vectors. 3b4 
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For a ~ore c ompl ete ~iscuBaion on the ARDS ter minal, see the 
next Bection of this file. 

Monatoring ot the data on the stora~e Burfi ace could probablY 
best be acomc11sh e a bY purchasing a TV monitor ana runn ic it 

lbh. 

Off of the princton system. lbS 

The time nec essary per page ot hard copy will be 1n t he ran ge 
of 1 second f or writing on the storaKe surfa ce, and? second s 
for printing on the LDX, or 1 second on th e Gould . 

Software Generated text and graphics 

SYstem confi gura tion 

Small computer front ~nd .- optional 

speci.1 hardware to looK liKe CALCOHP Plotter Ishort fixed 
length vectors) 

Prine ton scan converter 

Any scan line printer 

fhi! system WOUld have the tlexab11ity of generating any 
eharacter fOI)t and special SYmbols desired. 

If the hardware is made to look identical to a CALCO MP 
Plotter, then an¥ of the softWare paCKages WhiCh are around 
this plotter may be used, thus savin~ software ~evelopment. 

for 

The use of a small computer front end should be conSide red in 
order to decrease the load this system woul d place on a time 

Jb6 

lc 

lC1 

lc1~ 

lc1D 

lc1c 

lc1~ 

lC2 

lCl 

sh&ring system. 3cu 

This could alSO supply a place where the system could be made 
to lOO~ exactlY liKe the FR- 80 system. 

System Components 

Pr1ncton Scan converter 55.000 

The prine ton s can converter (PEP 400) has the followin g r.eneral 

h 

ha 

characteristics. hal 

Resolution 
Retention time 

1hOO TV line. 
>12 minutes 

6 
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Spot writin~ time 
Erase time 

<20 nsec. 
500 msec, 

RDB 12-JUN-71 20;25 7273 

525/1029 line compos1t TV sine signals are prov1~ed bY the PEP 
400 for ~riving a TV monitor. 

It is qUite reasonable to expect that the TV sine can be 
mOdified to 875 line to be comp~tiable with our system. 

The Bcan converte r and printin~ device i s capable of. 
printing with far more r esolution than c an be seen with a 
monitor, but with the use of the X and Y position and ZOOM 
control, the user could ~onitor either the genera l format of 
the total pa~e, or zoo m in on any portion tor detailed 
examination. 

Scan conversion is achieved bY deflecting the beam in a line 
by line scan at whatever rate 1s required bY the printing 
device used. 

prine ton is of£er1n~ an interactive graPhics terminal with 
thei r own symbol and vector genorator, 

The Character set is upper and lower case 

The characters are made on a 5 X 7 dot matrix 

If this is the symbol genorato r that I saw at the FJCC, The 
individual dots of the ma trix .re someWhat visible, 
especially when adjacent dots a re on opposit corners of a 
bOX, 

The d1splaye~ ~ata is 80 ch./11ne bY 50 lines 

writing time is SO usee per character. 

Computer DisplaYS Inc. character and vector genoratnr 

The price given is for an ARDS terminal without Tektronix 611 
des Play unit. an additional $22k c~n be saved by not 
purchasing the kay board, althOu gh that is prObablY not 

4ala 

4a1b 

4albl 

401c 

4.1~1 

4'1~2 

4a1~3 

4a1d4 

401d5 

4b 

desirable. hbl 

The Multi SymbOl Siz option is also inclUded for a price of 
8490. 

Sysmbol genorator creates upper and lower case characters from 

4b2 

the standard ASCII-2 character code hbJ 
7 
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Symbol. are genor.te~ by unbl.nking ~ot. within a 7 X 9 ~ot 
matrix. 

The increment from character ~o character is 9 

Oharacters that lay below th~ line are handled by first 
~ropp1n~ the matr ix down 2 increments. 

The time to print one character is approximately 250 usee., 
an6 could pOSSibly be decreased by a factor of 2 or 4. 

I fee l that the character ~uality of this systeM is better 
than that of the Computek or the TeKtronix ter~inals. 

Vectors Rre dr~wn by entering Set Point, Long Vector, or Short 

4b3. 

4b3b 

4h3e 

4b3d 

4h]e 

Vector modes. 4b4 

One c~aracter is required to enter any mode. 

Four characters are required to position the bea~. 

Four characters are required to draw a lon~ vector. 

Either daBhed or inviSible options are available. 

TWO oharacters are required to draw a short vector. 

invisible vectors are not ava11able. 

Ad~resSable points are Plus-minus l02~ in both axis 

General comments 

The number of ada ressable points an~ the resolution of the 
prine ton scan conver are very compatiable. 

The for~at for specifying vectors is very aWkward, and will be 
co~pl~ined about b1terlY by most programmers. 

The characters are Eenerated bY a dot atrix rathen than a 
stroke ~enerator. Which will tend to make for varYin~ width 
lines Which may be harder to handle 1n the scan conversion. 

Tektronix 4002 terminal 

This is another terminal Which maY be Used in place of the 
ARDS, and should be investigated. 

8 

4b4a 

4b4b 

4b4e 

hb4el 

4bUd 

4bhOl 

4b5 

4b6 

hb6a 

4b6b 

4h6e 

4e 

4el 
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COMPUTEK tecminal 

This is another r~placement for the ARDS. It has the advanta~e 
that it contains a circle generator as well as a vector 
generator, an~ I beleive the SY~bols are created using short 

hd 

vectors and small curves. 4dl 

The for~at for specifying vectors is more straight forward 
than that ot the ARDS. 

TeKtronix 4601 terminal 3].750 

This is an ex~mple of a Bcan line printer Which looks almost 
iOentical to the LDX printer, except that it prints on 3M type 

4d2 

he 

777 DrY-Silver papec. 4el 

The paper is not too objectionable to use, although definitelY 
& processed paper. 

The cost per page is approxim.telY 7 cento/page 

Process time is 18 seconds for first copy, and h seconds for 
each additional copy 

This package also inclUdes the electronics necessary for 
scanning the storage serface. thus elim1n~ting an¥ special 
electronics to implement the hard copy system. 

This printer is suitible for low ~up.ntity apPlications, but 
for high output the cast of the paper becomes prohibitive. 

Xerox LDX pc1nter le.seo ror S650/mon~h 

The prime advantage 6r the LOX is the quality copy that . is 
prOduced on unprocessed bond paper. The p~per is supplieo of a 

4ela 

helb 

4elc 

held 

4ele 

ht 

continuous role, and is cut to length in printing. 4!1 

The two major disadvanta~es to the lDX are the lar~e physical 
size of the unit, an~ the unability to use paper with binder 
hOles pre-punched. 

General Characteristics: 

.can reSOlution is 135 lineS/inch (190 lines/inCh oPtionsl) 

prints one page in 7 secondS 

GOUld Clevite printer 810.000 

9 

h!3 

hf3a 
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This printer is re!erre~ to a matrix dot printer since it 
writes on its Paper using a line of verry closely spaced dots. 4~1 

The characters can either be r.enerated with softWare routines 
in some computer, or they can be written on a storage tUbe and 
scanned otf line a t a time for the Clevite. 

The printe r is very fast (about 2 sec. pe r page), but if the 
characters and vectors aTe generated in softWare then the 
computer could not keep up with this data rate. 

The paper used is processed type Which if very light weight 
ilthough I have been told they now have a he avier weight 
avaiiable. 

An OPtion of a paper cutter is aVailable, or also the paper 
comes out in one continuous role. 

Vers&ter plotter 

The versatec orinter is a matrix printer much like the Gou l d 
printer. This printer comes with many OPtions SUCh as ~r~Phics 
onlY or upper Case character generator or upper a nd low e r case 
character ~enerator, and two speeds of 14 or 7 secondS oe r 
page, fan folO paper or continuous paper~ an~ 8.S inch verses 
11 inch wide paper. 

The price for hi~h speed printer/plotter with lower case and 
t&n-f010 options is 89.300. 

AlSO available as options for these printers are inter races to 
several computers. An examp le of Which is the PDP 11 -- this 
inclUdes an operatinr. software pac kage for ~raphics and text 
wich runs in 12K of core. 

I have asked about the possibility of hav1n~ two rows Of 
staggered print heads so as to orovi de truelY solid lines. 
This has been considered, And they are prepared to do tnis~ ~ut 
onlY on a contract basis. They feel the cost for 3 single unit 
would be prohibitive, but for saY 10 units they could quote a 
competative price. 

varian Stato. 21 printer $10.450 

ThiB printer i! a dot matrix printer 91M1l~r to the GoUld 
printer. There is a symbol ~enerator with the unit Which has a 
lower cas e option. The orinter can be stopoed for one or two 
.econds in the middle of printing, thus enabling either & 

10 

4r.3R 

hh 

hh1 

4hla 

hh1b 

hh2 

hi 
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computer to calculate another se~~ent of the pa~e. or allow the 
pr1ncton stora«e tube to be re-written for the next pace. 

PhotopnY'ics printer 

Tektronix 3701 printer 

11 

4i1 

4j 

4k 
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PRELIMINARY COST ESTIMATE 

(tor the t wo year period .tarting 2/6/72 ) 

Personne l Cost.s 

Total Direct Laco r 

Payroll Burc.1en 

Total Labor and aurc.1en 

Ove rhea d 

Total Per eonnel costs 

Direct Oosts 

Tra.vel 

Flcllity • 

Oonsulta.nts 

Report coets 

Total Direct Oosts 

Total Esti mated Cost 

Fixe d fee 

576 . 400 

152.119 

730 .519 

767.0115 

1.497.564 

14.200 

673 . 059 

40 .000 

1.926 

929 . 165 

2.426.749 

11 6.000 

Tot al Estimated Cost. Plus Fi xed Fee s 2. 5U. "i119 

* See attached breakdown 

1 

2 

3 

3a 

3c 

3e 

3d 

3. 

11 

4, 

4b 

4e 

4d 

4e 

5 

6 

7 

Part. of an ARC/IPT . project-Oontinuation TninkPiece. see (7271.) fil 
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PRELIMINARY FACILITY COST ESTIMATE 

Total Facility Coots, 
873.059 

Oomputer Facility support 
5h9.h59 

tea.se Cost 

Oo~puter FaCility 

Olta Pro~ucts Line Printer 

Termina.l rental 

TelePhone expenses 

Maintenance and Operation 

H&intenance Materials 

operating Supplies 

JQ N 12-JUN-71 20 : 57 7275 

9 

S 
9~ 

9h 

519.1159 9bl 

• 423.264 9bl • 

24.300 9bl b 

37 .000 9b lc 

34.895 9b l d 

30.000 902 

11.500 9b2. 

18.500 9b2b 

) Anticip&ted i~prove~ents 

) 

323.600 

DilpllY system upgr&~e or replacement 

PEP 400 character/vector ~enerators 

with PEP 801 displays l2 0 6.500 78.000 

ContrOller 

Interta~e equipment 

Tert1a.ry store 

RP02s disc storage: 
1 DF-10 channel 
Memory caales 
Disc controller 
9 drives 
Other 

2h 
600 
550 
600 

5000 
l50 

30.000 

5.000 

months 0 6,900 

9c 

113.000 9Cl 

9c1> 

9cl b 

9c lc 

9c l d 

l 65 . 600 9c~ 

9c2. 
9c2al 
9C2 &2 
9c203 
9C20 h 

9C205 

Part of an ARO/IPT. Project-continuation Thinkpiece. oee 1727l.1 {31 
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Experimental lower performance display. 

SUCh asl 3 Imlac • • 15,000 

. 
J ON 12-JUN -71 20 : 57 7275 

05, 000 903 

9c 3. 

Port Of an ARC/IPT, project-oontinuation Thinkpiece, .ee 17271,1 ( 01 
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The following ~raws upon the ARC May 1971 report to ONR: 
1 

Introduction 2 

During the past year, we have directed some effort toward the 
development a small computer-aulmented information system 
oriented toward serving the ~intelligence" needs oj & research 
(and/or development) community. We call the sYBtem tIRI NS '1 

(ResearCh Intelligence system). 2a 

within the Augment&tion Research Center . RINS 1s a relativelY 
small project 1n & long-term actiVity. all of whose compone nt6 
are continUOUSlY developing. RINS 1s intended to become an 
operating intelligence system Which will supply an active 
community of system developers with What they neeo to know 
about their outsioe world. Initially (during the current 
ONR-supported phases), RINS is being developed to serve the 26 
people 1n ARC . 2b 

It 1s ARC 's plan to expand steadilY the number of R&D 
groups that lnter~ct and collaborate to mutual advanta~e 
via computer-network and on-line services. In the planned 
future. RINS would serve the aggregate needS of these 
groups for COllecting and dige5~ing intelligence data about 
prOdUcts, techniques, concepts and activities pertaining to 
computer-systems development and operation. 

The fact that ONR is supporting development work on a 
Research Intelligence system carries no implication as t o 
who will support the SUbsequent operation of such a system. 
ARC's assumption is that the operating costs will be borne 

201 

bY the party or parties making use of the system. 2b2 

Over the years, ARC has developed an extensive set of 
co~puter tools and techniques, Among these is an emer gin g set 
designed to aid the management of our computer-held files and 
memos. The fOllowing developments towird this en~ have been 
made over the last year (~y ARPA -supported activity). 2c 

11) special catalog {ileO, with structure .n~ syntax 
conventions for enCOding aroitrary types of data elements 
into individUal 'lentries,11 each of which describes so~e 
discrete item that is to be kept track of, searched tor. 
etc.1 2c1 

Part o{ an ARC/IPT, project - Oontinuation Thinkpiece, see (7271,) (2J 
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(2) Special computer processes for -. 

la) Analysing a catalog entry for the nature and 
content of its data elements 

(bl Collecting a desired set ot entries from the 
catalog !ilea by scanning a specified set of catalog 
files .nd selecting entries according to specified 
content analysis (whiCh m~y be directlY proRTammeo and 
compiled bY the user) 

(e) sorting the entries selected by content analysis 
into new order depend1n~ upon (mUltilevel) 80rt keys 
extracted/generated dUring the analysis of each entry 

(a) Formatting information extracteo (or conditionally 
generated) from an entry by an analYsis process into an 
arbitrary display/printout format 

131 Metho~s for pro~ucing h.r~-Copy listings .n~ in~ice . 
tor any given SUb-collection of items, using special 
versions of all of the above processes. 

2c2 

2c2a 

2c2b 

2c2c 

2c2 ~ 

2c3 

Recent RINS activity. 3 

This year's ~ct1Vity for RINS has contributed ~o the 
development of our general information-mana&ement activity by 
a6ding partiCUlar details and extensions aB re quired to serve 
the special needs of mana ging small, working collections of 
information items that are a selected portion of the Master 
Collec~ion. 3a 

(1) It helped PaY for a profeSsional librarian to be 
integrated into the practices, prOblems, and pOSSibilities 
of ARCts tOOl-technique life on a full-time basis. 3&1 

(2) It eontribute6 to the development of ARC's Master 
Catalog system bYI 

(a) Des igning the data-element conventions 

(b) Resolving the proble~s ~Bsociated with developin~ a 
!tun1verSal~ c~taloging and in~orm&tibn-mana gement system 
-- i.e., one that could serve both for 

Part of an ARC/1PT, project-Continuation ThinkP1eee, see (?271,) 
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external-information iteml (reprint., conference 
schedule8~ etc.) 

the computer held records of ARC's working 
1nfor~ation (designs, plans, memos, personal workinR 
notes, etc.) 

()) It provided procedures and train1nl for & production 
throughput syste~ suitable for cat&log1n~ into our new 
form., and supported partial conversion of our existing 
XDOC (External Document) entries trom our earlier, mo re 

3a2bl 

3a2b2 

primitive catalo, form. 3&3 

RINS contributed professional and clerical support for 
cataloging two special cOllections at reference Aaterials that 
provide partiCUlarly relevant knowled~e and techn1qu~a for 
further RINS activity. These collections were developed bY 
other or~ln1zations with whom ARC personnel were participatin ~ 
profeSsionallY. and served to build useful intelligence base 
for RINS/ARO anO to help the.e other activities with their 
reference-management prOblems. 3b 

RINS contributed a small amount of special assistance in 
c&talog coOinc and in index generation for two sp~cial 
sub-COllections of the large NIC Collection. 

The next phases of planned RI NS activity are; 

ARC Plans the following activities for the next (second ) year 
of ONR-sponsored develop~ent of our Research Intel11~ence 

3c 

System. 41 

(1) Develop a solid. prototypical research-intelligence data 
base over a limited SUbject domain in an early test case. we 
aim at a data base that inVOlves a wide ran ge of mater ill 
types that clientele are interested in and query frequently. hb 

(2) Add to analor modify as necessary the computer aids . 
develope~ under ARPA sponsorship. that will be used ~o support 
RINS processes. (we expect the cost of Ch anges to be snall 
in comparison with the total cost of developing these tools.) he 

(3) Integrate the 00'0 ba.e anO tools of RINS into the 
working life of ARO researchers and NI O Users. 

Part of an ARO/IPT, project-Continuation Thinkpiece, .ee (7271,1 141 
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OnlY purposeful Use of a system reillY verities ita 
Oes1gn: the costs ot shakeOown tests are often shared 
between developmental and operational activities. In this 
case. the RIMS -development project will spend resources to 
promote, negotiate, and facilitate arrangements with other 
grcups that provide through actual usage the s hake down 
teats tor our system. Addeo value will be sought in 
activities Which develOp the most valuable da ta and by 
negotiatin~ working arrangements Wherein the reSUlt ing dat a 
will be integrated into the general collection and made 
available to others. hOI 

(~) Develo~ augmented management inO operations procedures 
for running the research-intelligence process: he 

Exotic toOl! for catalogin~, annotating. retrlevin ~. 
analYZing. an4 PUblishing ~o not prOduce an intelli~ence 
SYSTEM . We will have such tOOlS. and we will underetan4 
the elementary procedures involved in acquiring new 
materials and integrating them into the data base. bu t we 
do not yet have an organiZation and a me thodOlogy for 
RUNNING an intelligence S~STEM. hel 

For instance. a workin~ system needs special 
conventions and supportive serVices to help perceive an~ 
evaluate various signs of information need. ~o plan and 
execute the aoquisition of special types of information. 
and to integrate neW information into the system with 
the correct partitioning. tagging, annotating. Ind 
summarizing. 

RINS will inherit a significant repertoire of 
computer-augmented techniques trom other ARC actiVities 
that will help sUbstlntially to 'tren~then the m~na ~ement 
and operating function. of RIN S. but it will toKe special. 
continuing attention to develop an effective, 
"total-system" research-intellige nce operation. he2 

Part of an ARC/IPT. project-continuation ThinKPiece. see (7271,) (51 
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) 14 JUN 71 1:51PM 

) 

) 

ou r ARC system development team h&s the Sime baSic needs tor 
Planning, eoor~inating, documenting, and accountinK for a 
constantlY changing set ot interrelated tasks as do other groups 
ot people working in gOal-or1ente~ endeavaur8. 1 

we constantlY face more opportunities for Changes or 
additions to our evolving system than we have resources to 
caTry out. Therefore we must find ways to Obtain as effective 
utilization of our ideas, and of our people, system, and 
material resources aB we can so as to effect the most progress 
toward OUT ~oa ls. 1. 

Planning reqUires a frame work within which information about 
goalS, needS, pOSSibilities, resources, and related dialogue 
can be recorded, stUdied and modified usefullY. lb 

The result of such coordinated analysis is the adoption of a 
current visible plan, or Itbaseline 1t of expected events. agree d 
uoon system developments. their external configurations. and 
resource allocations. lc 

ARC planning and task activity is currently condUcted in t he 
following operational fram ework: 

operations (providin g services) 
NIC (operations) 
computer-system operations 
Bus iness operations 
Clerical support system 
PUblication Support System 
RINS loperations) 
External-Collaborator ooordinat ion 

primary project-Development Activity 
NIC (development) 
computer-system Development 

Software Engineering (TE NEX. NtS) 
Hardware Engineering 

ARC Organization ano Method of Working (Development ) 
Business operations 
Olerical support System 
publication support system 

Team Augmenta tion (System Development Team) 
Oollaboration (Dialogue Suppor t) 
Baoeline Planning System 

Baseline Reco rd System 
Methods, roles, terminOlogy 

Augmentation of oirect team activities 

10 
l d1 

lOla 
1010 
l~lc 
101d 
ld1e 
101£ 
101~ 
ld2 

102. 
l d2b 

ld2bl 
ld2b2 

ld20 
102cl 
10202 
102c3 

ld2d 
1d2dl 
ld2~2 

ld2d2. 
ld2d2 b 

ld2d3 

Part Of an ARC/IPT. project-Continuation Th1nkpiece. see 17271.) (2J 
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Software-Engineer Augmentation 
Operations (Maintenance, Requisitions) 
Accounting 
Documentation prOduction 

Measurement and Analysis 
User Systems Development 
RINS (development) 

The Baseline Record is a special SUb-cOllection of the Journal. 
It will consist of a series files specially !ormattea to contain 
taSk and resource a!locat1on information t inClUding particularly 
mixed text/graphic files of Plans, specifications, analyses, 
designs, etc. 

It will be co~posed of that portion of our currentlY accur ate 
wOTking records that represents our best definition of task s 
we plan to perform 1n the future, how we are pl~nnin( to 00 
them, &no What uses of resourceS (people, system aervice. 
materials) are expected. 

This record will be produced from centr~l planning data 
contained in on-line files at APe, ~nd will contain Vario us 
views of that information as needed to give meanin ~ fUl 
representation Of our situation. 

A b~sic set of Baseline record views inclUdes: 
l. Schedule: by .c~ivitv group (NIC,NLS,T ENEX) 
2. Schedule: all tasks bY ARO planning stac e 
3. Schedule : all tasks bY person 
k. Baseline record by taSK, formatte d as "status 1' 

report, with elements such &SI • 
Information: (about nature of tasK and agree ments) 
Buyer(s): (for whom or What tasK is this tas k 

being per!orme~) 
Requirements I (agree d upon needs thiB t a Bk will 

fUlfill an~ certain d esl~n criteria 
as needed) 

Design: (detailS of design - or linkS to SUch. 
UBer interface features, internal 
implementation) 

Mile.tones: (significant delivery/evaluation 
points Used when relev~nt) 

SUbtasks: (smalle r segments ma~e vi!ible for 
more detailed Planning purcoses as 
needed) 

l d2d 3a 
l d203 b 
1 0203c 
l d203d 

1020. 
10 2e 
l d2! 

2 

2. 

201 

2.l_ 
2&l b 
2a1 c 
2.1d 

2al e 
2a l el 

2ale2 

201 0J 

2aleh 

2al e5 

2&l e 6 
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) 

SUb-contractsf(other tasks initiated in Oirect 
support) 

We will keep some or al l of the Baseline Record within a 
speciallY organized sUbcollection of the Journal, shelved 
se~aratelY. and we will use as a ~Shelf List!' a topicallY 
organized Table of contents. sections of the Baseline Record 
that are superceded bY new Journal entries will be retired to 
Obsolete status, Changes will be approved and recorded as 1n 
configuration management of hardware designs . 

We are developing new tools to &id analysis of estimates, 
sehedUles and staff involvements, with interactive factor 
adjustment features to permit ~onsider&tion of the effeots of 
potentill changes in configurations of dates. people. ~nd 
interdependent tasks. 

2,107 

2 b 

2c 
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The Dialocue suppor~ syste~ IDSS) involves techniques for use bY 
~ietributeO parties to collaborate effectively by ~elns Of the 
inter-linked referencing between NLS files~ particularlY within 
the recorded-dialogue ~edium of an NLS Journal. See (7272,) for 
description of OUr current Journal conventions an d practice~ . 1 

Our DSS will provide the !o11owin~ general on-line aids : 
multi - windowed displays; simultaneous and indepen ~ent mObility 
and view control am~ng many files; link-setup automationi 
hack-link annunciators and ju~ping; aidS for the formation. 
manipulation, and stUdy of sets of arbitrary passages from 
among the dialogue entries; inte gration of cross-reference 
information into hard -co py printouts. 1& 

It also will inclUde people-System developments: conventions 
and working proceOurea for Using these aids effectively in 
conducting collaborative dialogue among various kindB of 
people, at various kindS of terminalS, an~ Under various 
con~itions; working methOdology tor teams dOin g planning, 
dlsign, impl ementation coordination, etc, I b 

More detail is ~iven about special DSS techniques 1n the 7 
Dec 69 ~emo {S220.5dl. 

Our DSS development will be coordinated with our other 
developments toward serving teams of people inVolved in 
developing complex computer-based s ystems . Hence we will 
concentrate upon makin~ a prototype DSS that r eally suppor~s the 
developers and users of the systems that ARC 18 develop1n ~ and 

l c 

operating -- NtS, NIC, DSS, DPCS, etc, 2 

The ARC HandbOOk is the prototype Iisuper document~ (see 
5022,5b) that our cbllabort1ve dialogue will concentra te upon 
tor ARC's internal, prototype d evelop~ent ot DS S. 2a 

AS teatures of DSS are seen to be useful to the NIC s ystem of 
services, theY will be so provided, This will provide us wi t h 
earlY experience in the use at DSS features amon g a larger. 
distributed community. It is assumed that there maY be 
special DSS required for this distriuted-community service; we 
expect to do thiS 90rt of work within the 
"functional-development" part of our HIe act1vi~y. S~m e 
disQussion of the "dlstritubed-dlalogUe " teature s is t o be 
found in the 7 Dec 69 memo (522 0.5el. 2b 

Part of an ARC/IPT . pro ject-oontinuation ThinKPiece. see {7271.1 f 2 } 
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