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Current activity at the SRI Augmentation ~esea rch Cente r (A RC ) is 
concentr~te~ in three major areas. 1 

We are continuing the evolutionary development of our 
display-oriented On-Line Sys tem, NLS , and of its 
typewriter-oriented version, TODAS. A major aspect of this 
effort over the pas t few years has been a steady process of 
increasing the service capacity of our computer systems. 1a 

During the current year we have added 32K of external core 
storage to the system and have acquired faster swapping 
~rums, with a resulting, substantial increase in the number 
of users we ca n handle with gOOQ command response times . 1a1 

At t he present time we are engage~ in transfering our 
operational user systems fro m our XDS 940 to i new PDP 10 . 
Wh en the transfer has been completed t his winter, we 
anticipate realizing ~nother SUbstantial increase in 
user-service capacity. 1.2 

EVolution of our long-term gOalS and strategy has reSUlte d in 
the Shifting of our research emPhasiS fro m ~he augmenta tion of 
individual inte llectual worKers to the augmentation Of 
pr Oblem-solving teams of augmenteO individuals . 

on e major aspsect of this new line of researcn is ~he 
de velopment of new tools and technique s for fos tering 
effective gO~l-directed, c ollaborative dialogue among 
persons workin& at remote locations frON eac h o~her . l bl 

Much of our participation in the Ne t wo r k experimen~, in 
ter ms both of the resources Which we will be able to make 
available to other Ne twork participants and of the 
resources Which we will see k to obtain through the Network, 
will be directed tOWar ds the stUdY of distri buted di~logue . 1b2 

Ou r third major project activity ~t the presen t time is the 
design and i mplementation of se rvices, both on~line and 
Off-line , to support the Network Information Center (NIO) 
whiCh we are operating for ARPA. lc 

In response to the specific surve y Questions : 2 

1. We fo resee using the Network in the foll Owi ng ways: 

a. As a mediu~ for providing NIC se rvices to the other 
Ne t work partici pa nts. 

1 

2. 

2.1 
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b . AS a laboratory for carrying out experimentB 1n the 
support of distri buted dialogue among Networ k affili a tes. 2a2 

c. As a med i um fo r accessing a large arch ival file 
storage, if this is available a t any site. 

d . As a medium for accessing large data - base ma nagement 

2a3 

services, 1f available at any site •• GRB =8; 2a4 

2 . As ~Oon as we have completed transfer of our on-line 
systems to t he PDP 10, we will be Offering ac cess to TODAS for 
on-line doc umentation experimenta tion and eventually service. 20 

In addition to providing access to TODAS , we wi ll offer a 
growing line of special Nro serVices, such as catalog 
querying, archiVal file r e t rieval, and on-line ~eBsage 
composit io n and distribu tion (see NIC 4792 ) •• GRB =lO; 2b l 

J . Our IMP i s connected and operational. 

We have been mak ing experime ntal use of the Networ k to 
access the PDP 10 at UTAH for t he pur pose of deb ugging 
programs in pre paration for transfer to ou r ow n PDP 10. 

Our PDP 10 wi ll use the standard TENEX Network Control 
Program being developed a t HBN , and we wil l be able to 
Offer Netwo r k acces s to our on-line se r vi ces as Boon a s our 
PDP -10 system is ope r ational early in 1911 . 

Additional discuss i on ot the topics ou t lined &bO ve will be found 
in our last two project fi na l re ports which are available in you 

2C 

2c1 

2c2 

NI C Site Col lec tion as NIC 5139 and NIC 5140 . 3 

2 
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Prof. Mic hael Sher aL ~ILL h~s been c ond uc ~ing a preliminary 
surve y 0 1 ~e~work sites to 1den t ifY present and future 
Network - r elated r~source5 and has ag r e e d t o make any 1nfor~at1 on 
he rec e 1VPS available to tne o t her Ne t wOr k s i te s . 1 

A summary of tne information r ece1ve~ so f ar is i n pre paration 
and wi l l oe a~Btr1outea oy NIe when i t bec ome s available . In 
the me ant i me , co~ies of all replie s r eceived by Prof . She r ar e 
being s ent to each s~te l s R&C St at i on Ag en t f or integration 
into t he S i te collections , and yo u may wis n e ither to refer to 
these document~ you rself or t o inform other i nterested persons 
at your Bite uf the1r avai l abil ity . 1 & 

Sites WhiCh have no t ye t r esponded ~o ~ ro£. Sher ' s request for 
informption still have time t o co nt act hi m be fore completion 
of t he survey summari . lb 

The fOllowin~ is a 11Bt of survey -rela ~ed doc ument s which have 
been se nt for 1ncorpo r a~1 0n into the ~ ite co l l e c tion s . 2 

,997 Initi~l letter !ro~ Prof . She r r eq ue st i ng i nformation 

51 , 7 UCLA reply 

,158 LINC reply 
k279 ~em1annual 1ec n . sumn& ry Repo rt t o ARP A (1/7/70) 
4'78 Quart.rlv Letter Report t o ANPA ( b / 31/70 ) 

5164 ~8N repLy 
5165 Fi nol Report to ARPA (9 1 30 / 70 ) 

2. 

2b 

2c 
2cl 
2c2 

2d 
201 

5168 UCSB r eplv 2e 
51b 9 "UCbU ' s Current Ne t WorK bt atuS " (l O/ S /7 0 ) 2el 
517 0 " A brief Description of t he UCSB (Culle r-Frie O) On 

Line SYBt~m " ( ~O / 1 / 69 ) 2e2 
51?1 "Coflputer Center Cuide " 2e] 

5175 SUAI repl. 
51 59 ProJect recllnical Reoort , Apr i l 1970 

,176 MITR reply 

5179 RAND reply 
5006 sup~ortin~ docu~ent 

5197 SDC r eply 

54 06 CMU rep l Y 

542 0 ARO rePly 

5514 HAC rePlY 

2f 
2£1 

2 g 

2h 
2hl 

2j 

2k 

21 
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Advanced Research Projec~s A~ency 

1400 Archi~ect Bui16ing 

Arlington, v~rg1n1a 22209 

principal InVestigator 

or . La~rence G. Roberta 

Tel .: 1202) 694 - 5921 
6911 - 5922 

Network Lia.l.son 

xxxx 

Tel .: 

Station agent 

Margaret Goerin~ 

Tel.: 12021 694-5921 
694 - 5922 

2 

ARPA 1 

10 

lb 

l b1 

lOla 

lblal 

lb2 

lb2. 

lb201 

lb3 

lbJ. 

lbJal 

lb)a2 
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Bolt , Beranek & Newman, Inc. BBN 2 

SO ~oulton Street 2a 

Cambr1age , ~ass . 02138 
20 

principal Investigator 2b1 

Dr . Daniel ~obrow 2blO 

Tel. : (6171 h91 - 1863 2b1>1 

Net.work Liaison 2b2 

xxxx 2b2a 

Tel. : I 202.1 

Station a.g rnt 2b3 

xxxx 2b3. 

Tel. : 203.1 

) 2b3.2 

) 

3 
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) 
carnegie - Me llon un~versi~Y CMU J 

Computer Sc~ence Department Ja 

Schenley Pa r k 3D 

Pi~~.burgh , Po . 1,213 
3C 

principal Inves~1gator 3c l 

Pr of . Alan J . Pe r liB 3CH 

Tel ., 1412 1 621-2600 3c1ol 

Network Liaison Jc2 

~arola P. Van Zoeren JC2< 

Tel . : 14121 6~J - 7000 ex~ . 267 3c 2.1 

st.at.ion a.gent. Jc3 

carolyn Lisle JCJ< 

) Tel . : 1412 1 6tiJ-7000 ex~ . 269 3cJal 

Jc3.2 

) 
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) 
case Western kCBe rve un~vers1ty CASE 4 

10900 Eucl~d Avenue 4. 

Cleveland, on io nhl06 
4D 

p r incip~l Investigator 4Dl 

Prof . hdward Glaser 4Dl> 

Computation Center 4D1a1 

Tel . : 12161 368 - 2808 4D1.2 

~etworl< Liaison 4D2 

xxxx 4b2. 

Tel. : 4D2a1 

Sta.tion agen t 4D3 

xxx X 4b3' 
) Tel . : 4b3.1 

4b3a2 

) 

5 
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Harv ar d Un1verB~ ~Y 

Aiken computation Laooratory 

Cambridge J ha as . 02136 

principal In vesti ga tor 

prof . T. E. Chea th am , Jr . 

Tel .: (617 1 495 - 1000 

Network L1ai::.on 

'R obert Sunooerg 

TeL . (S171 49~ - H47 

Sta.tion ag~nt 

Robert sundberg 

Tel .: (6171 49S - hl47 

Al t ernate : Br adley Peaus s ow 

Tel.: (617 1 49; - 4147 

6 

HARV ; 

S' 

Sb 

Sbl 

Sbla 

Sblal 

Sb2 

Sb2a 

Sb2al 

SbJ 

SbJa 

SbJal 

SbJa2 

SbJ.J 

SbJ.4 

SbJb 
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MasSachuse~~s In8~1tute of Technology , Lincoln Laborato ry LINe 6 

214 Wood Street 6~ 

Lexington, Mass . 02173 

principal InveBt~gator 

James F"org1e 

Tel.: «P<TI (6171 862 - 5S00 ext . 

Net,,"ork l.iaison 

Joel .inett (£or the J601 

Tel.: (6171 662-5500 ext . 74?4 

william Kanterowitz (for the TX -2) 

Tel . : (6171 862 - 5500 ext . 7J49 

station agent 

Carol Mostrolfl 

Tel .: (6171 862 - 5500 ext.7177 

7 

6b 

6bl 

6blO 

6bhl 

6b2 

6b2. 

6b2al 

6b2b 

6b2bl 

6bJ 

6bJ' 

6bJ.l 

6bJ.2 
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M&ssachusetts Institute of Technology , project MAC 

545 Technologv square 

principal Investigator 

Dr . J . C. R. Licklider 

Tel. , 16171 8611 - 6900 ext . 5861 

Net.work Lia.ison 

Albert. Vezz& 

Tel .: 16171 064 - 6900 ext . 587? 

Station a.gent 

Frances L. yost 

Tel .: 16171 864-6900 ext . 6026 

8 

MAO 7 

7' 

7b 

7b1 

7bH 

7bla1 

7b2 

7b2a 

7b2a1 

7bJ 

7bJ' 

7bJa1 

7bJa2 
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) 
Mi tre corporation MITR 6 

I nfor~at1on Sys tems Dep t . 6a 

lrIeetgate ].Iesearc h Pa rk 80 

MacLean , virginia 22101 
8e 

principal Investiga.tor 8el 

Alfred H. Vo rnaus 8ela 

Ire 1. : (7 03 ) 693 - 3500 ex~ . 2321 8e101 

Network L ~ aison 8e2 

Da v~d wood 8c2a 

Tel. : (703 ) 693 - 3500 ex~ . 2327 8eal 

Al ternate : Peggy Ka rp 8e2 b 

'lel .: (703) 893- 3500 ext, .2 393 8e201 

) Stlltion agf"nt 8e3 

David wood 8e3. 

Tel . : (703) 893- 3500 e" . 2327 8e3&1 

Alterna.te : peggy Ka rp 8e30 

Tel . : (703 ) 893 - 3500 ex~ . 2393 8e3bl 

8e3b2 

) 

9 
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Rome Air Develop~en~ cen~e r (I SIYl 

Griffiss Air force case 

Rome .. ~ . Y . 134l1.0 

principal Invest1gator 

xxxx 

xxxx 

Network Li aison 

Thomas La.wrence 

Tel .: 131~1 330- 3857 
13511 330-7834 

Alternate : Duane Stone 

Tel .: 1315 1 330-3857 
13511 330- 7834 

station agent 

Ma.rcelle Petell 

Tel.: 13151 330- 4254 
13511 330-4230 

Alternate : Josephine StellatO 

Tel .: 1315 1 330 3827 
13511 330 2672 

10 

RADC 9 

9' 

9b 

901 

9bla 

9bl.l 

9b2 

9ba 

9b2.1 

9b2b 

9b2bl 

9b3 

9b3a 

9b3al 

9b3b 

9b3bl 

9b3c 
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) 
S t~n!ord Research Ins~1tute1 Artificial Intelligence Group SRA I 

333 RavenswooO Avenue 

Menlo park 1 Cali! . 9h025 

principal Investigator 

Dr . Bertram Raphael 

Tel .: 14151 326- 6200 ext . 2209 

Network LJ.llison 

JOhn }t . Bender 

station agpnt 

Rilla. ReynolooS 

Te1. : 14151 326- 6200 ext . 46ld 

) 

J 

11 

10 

lOa 

lO b 

lObI 

10bl> 

10blal 

10b2 

10 b2 . 

10b2.1 

10b3 

lOb3. 

10b3.1 

10b3.2 



. OhDEC70 JCN 5609 
DI RECTORY OF NETWORK PARTICIPANTS December h, 19?0 NIC 5609 

) 
St&n!ora Res earch Ina~~tute J Augmentation Research cen ter ARC 11 

333 Ravenswood Avenue 110 

Men lo pa rk, Calif . 91025 
11b 

principal Investigator 11bl 

Dr . Douglas c . Engelbart 11blo 

Tel .: Ih151 326-6200 ext . 2220 11b1al 

Ne tt.,ork Lia.ison 11b2 

wal ter L. Bass 11b2& 

Tel.: 14151 326 - 6200 ext . h372 11b2al 

Station agent. 11b3 

Cindy page 11b3a 

Tel .: 14151 326 - 6200 ext . 300? 11b3al 

) 11b3a2 

) 

12 
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) 
S~anford University . compu~a~ion Center SUAI 1 2 

Ston!or ~ . C.li! . 94305 12a 

principal Investigator 
12.1 

Prof . John McCarthy 12.10 

Tel.; 1.151 321- 2)00 ext . 4430 12.101 

Netwo rk Liaison 12.2 

James A. ( Andy) Moorer 1202. 

Tel .: 14151 321 - 2300 ext.4971 12.2.1 

5 'to a.'ti on agent 12.3 

8a. rbara Barnet t 1203' 

Artificial Intelligence project 12'3.1 

D. C. Power Lab 12.3.2 

) Stanford . California 120303 

Tel.: 1.15 1 321-2300 ext . 2800 or "971 120).4 

12.)., 

) 

13 
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) 
system De ve l opnent Corporation SDC 13 

2S00 ColoradO Avenueic 13' 

Santa Mon ic a , Cal1£ . 90h06 
13b 

pr1ncip~1 InveBt~gator 13b1 

Clark we issman 13bla 

Tel. : 1213 1 393- 9411 ext . 533 13b1.1 

Ne t. wo r k liaison 13b2 

Abe Landsberg 13b2a 

Tel .: 1213 1 393-9hl1 eyt.45O or 0119 13b2.1 

Sta.tion a.gent 13b3 

Jud ~th c . Neeanam 13b3a 

Info r mation processing Info rma tion Ce nt.er 13b3·1 

) Tel.: 1213 1 393- 9411 ext . 6167 13b3.2 

13b3.3 

) 

14 
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) 
The Rand Corpora~ion RAND H 

Conpu~er Science Departmen t Ha 

1700 Main street Hb 

Santa Mon 1ca, Calif . 90406 
He 

prinCipal Invest1gator Hcl 

Keith ~ . uncapher Hcla 

Tel. : 12131 393- 0hll ext . h33 Ihelal 

Network Liaison 1IIe 2 

John hea.!ner 14e2. 

Tel.: 12131 393- 0hll ext . 7606 1IIe2al 

Alternate: Lric Harsle~ He2b 

Tel.: 12131 393- 0hll ext.7320 He2bl 
) St.ation agent. Ihe3 

Helen Sinnis He3. 

'£el .: 12131 393 - 0hll ext . 6J> 1IIe3al 

14e3.2 

r ) 

15 
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) 
unive rsity of California at Los Anr,elea UCLA IS 

Computer Science De partMent. IS_ 

3732 BoeH er Hall l sb 

LOB An~eleB I C.li.! . 90024 
lsc 

pri ncip.l Inveat.lgator lscl 

pro!. L~onara Kleinroc k 15cl. 

Tel . : (213) 02;-2043 lscl.l 

Networ k Lia.ison lsc2 

ArJ. Olllkainen lsC2a 

Tel. : 12131 62, - 2361 15c2.1 

Sta.t.ion a. ~ ent lsc3 

An).ta. Cole y 15c3_ 

) Tel . : 12131 625 - "797 15c3.1 

Isc3.2 

) 

16 
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University of Californ~a a~ Santa Ba roara 

Santa Barbara , Cali! . 93106 

principal Investigator 

Dr. David O. Harr~s 

Dept . of Chemistry 

Tel .: (6 05 1 961 - 2534 
(6051 961 - 2931 

Network Lia ison 

James Wh ite 

Tel .: ( 80;) 961 - 2274 

Station ap;ent 

El~za.beth GibSOn 

Computer Resea rc h Labor.try 

Tel.: (605) 961 - 3221 

17 

UCSB 16 

16. 

16.1 

16.10 

16&101 

1601.2 

16.2 

16&2& 

16&2&1 

1603 

1603' 

16'3&1 

16&3.2 

16&3.3 
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) 
un1ve r8i~y of Illinois ILL 

Center for Advancea compu~ation 

166 En~ineering Researc h Labora tory 

U r ban~ , I llinois 61801 

pr1nc~pal Invest~gator 

Pro! . Daniel L ~ Slotnik 

Tel. : 12171 333-0925 

Network Liaison 

James Madden 

Tel .: (217) 333- 0395 

Station agent 

Nan brown 

) Tel. : 1217) 333 - 7161 

Tel. : 12171 333 1436 tempararr until abaut 1/1/71 

) 

18 

17 

17' 

17b 

17C 

17c1 

17C1. 

17c1.1 

17c2 

17C2' 

1702.1 

1703 

1703' 

1703.1 

170).2 

1703.) 
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) 
Un1versir..y of Utah UTAH H 

computer Science/IRL 18, 

Salt Lake City , Utah 84112 
160 

Pr incipal InveBt.iga.r..or 1601 

Prof . Da vid Evans 16010 

Tel . : (601 1 322 - 6224 1601,1 

Network L~aison 1602 

Barry l.I . Wessler 1602a 

Tel . : (6011 322 - 8375 1602al 

Station agent. 1603 

Na.ncy Bru derer 1603a 

Tel . : (5Ull 322 - 5224 16e3al 

) 1603a2 

) 

19 
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Reco r d of visit a~ ARe/NIG by John LeG~tes , Thurs , J Dec 70 

He 's now with EUUCOM , as Director of its ~duc~tional Info r ma tion 
Network 1 "IN I : 1 

100 Charles Hiver Plaza , Boston MaBs 02114 1& 

16171 227 - l805 l b 

Whe r e EDUCOM/EIW is now : 2 

Network became operational about a year agO . 2& 

Software runs "Where it is " 2&l 

Have a catalog of sOf~ware , and make catalog ava ila ble 2a2 

75 nembers now (from 55 a yea r ago) 2aJ 

Ma11-c ommunicat.ioIl originallY . but uage small , apparently 
because ma ils slow . 2ah 

G~tt1ng people to " liBt~ Lheir facility -- so that a 
remote pe rson can dial up and be as a local use r 
seems to i~prove matte r s . 

They contacted Larry, Who apparently is "interested " i n net 
users "in search of a network" . 

So , suppose LDUCOM/EIN were to be conSidered . John now 
lookin ~ for; 

What is AkPA network now, 

Pr ojection of what would h~ppen if EDUCOM people were to 

2aha 

2b 

20 

20l 

become users . 2c2 

Promotion needed, to develop par t icioation 2c2a 

Disseminate materialS 202b 

Billing and accountin~ 2c2c 

Etc . 2020 

Specific features of their operation ; 3 

EDUCOM ~IN gets the bills, and bills the c ustome rs . 

1 
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Record of visit at ARC/~IC by John LeGates , Thurs, J Dec 70 

EIN gets copies Of ~rans&ction8 . 

TaKes about 2> man hours, over about two months, to produce 
the documentation on each program . 

Final last pass on eaitinK done by the site . 

EDUCOM has about 300 membe rs 

EIN sometimes attracts peop~e who aren ' t interested in the 

3b 

30 

3d 

pa r ent orr,anization (in EDUCOMI . 3el 

ues not heen very active (they have catalogs) 

John Starkweather, San franCiSCO , UC 

Ken Hebert at Be r keley 

John says he may be here in late De c (to talk with Steve 
Cr ocker), ~lse R1d Jan is earliest . 

It any of us would be in Boston , should sit down with their head 

3f 

311 

3£2 

4 

editor . (An invitation) 5 

What are the possibilities for ARC and EIN to join forces? 6 

John says Larry appeared to be interested . 60 

Larry talking about addin~ ten, to twenty , EDUCOM nodee onto 
the ARPA NetWOrk - - in five ye~r8? 6b 

Like , they (EIN , via the Ne twork) could have access to our tools 
to do their work , an~ perhaps provide some ARPA - Net documentation 
support. 7 

They have Bart of an "expanable-staff " mode , usin~ MIT E~ 
Juniors, who Seem to be able t o prOductively "get in gear ~ 

within a few weeks . 

It would be interesting anYWaY for us to conside r adopting the 
EIN Documentation Standard. 

Suppose they got linked in BO that they could use NLS /TOOAS 
(GODAS, t.oo): 

Could we siphon some funds toward the m to get dOCUmentation 

7& 

8 

9 
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Record of vis~t a~ ARC/ HIe by John LeGates, Thurs , 3 Dec 70 

done? (NIC couldn't now, witn current commitmen~s and funding 
level) 9& 

How much of A RC/ ~ lC computer resource woul d be consumed by 
their e d itin~ and PUblishing (and index generation , etc .', if 
they were to do it all (for ~I N &5 well as tor ARPA Net ) t his 
way? 1£ the y were just to do ARPA ~ Net work thiS way? 9b 

How much value , to the later integration of some part of t hei r 
clintele into the ARPA Network , wou l d it be for the EI N staff 
to have been active on the Network? 9c 

J 
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Letter : DC En~elbar~ to John LeGates, EDUCOM / EI N 4 DEC 70 

Dea r Jo hn: 

I am very pleased tha~ we have met , and ~ hat th e re are pr ospects 
for futur e COllaborat i on between our organization, and between 
us. 

I am enclosing some of our public a tion ma teria l: 

OSR -1 11 962 1, FJCC reprint 11968 1, RADC Re port 11970 1 an ~ NASA 

1 

2 

3 

Re port (1 970 ), PlUS a copy of o ur public ations bi bliography. 3& 

AlSO, you mi gh t r emember that I recor~e d notes of our discussion : 
remember that I sent the~ to the printer befor e we fin iShed? We 
forgot to pic k up t he prin t out . This morning I ex tractea those 
notes an d made tnem into a "JOurnal entry , I, so that now we ha ve 
it as a catalogued an~ retrievable information i t em (5610,). 
I'm inclUding a CODy of that Journal item for yo ur i nfo rmation. 4 

I will call you next week , so ~hat af~er some inCUbation and 
diges~ion we can maKe a next step toward establishing 
pOSSi bilities for col laboration. 

You left three doc uments : 

EDUCOM : EIN pr ojec t "Documen t a tion standar ds Handb OOk tor 
EI N Software Catalog ," June 1 969 ~ our ref (5439 ,) ; EDUCOM ~ 
"Member Institutions of EDUCOM ," 1 4 July 1970 , our ref 
(5438 ,) ; and a sample p rog ram - descrip~ion document (you r 
number 000 0051 1q ll, our r e f 15437 ,1. 

Would you have othe r pUblications available tha t wo uld be 
worth our put~ing int o our collection -- tor our inte r nal use 

6 

and/or for AkPA Netwo r k access th ro ugh NIC ? 6b 

I'll be looking fo r ward to ou r furt he r dia logue . 7 

1 
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SHER NET~ORK R.SOURCE SURV.Y RESPONSES 
TRANSMITTED TO SITES • DECEMBER 1970 

4279 MaBBacllus~tts Institute of Technology 
Lincoln Laboratory 

A.dva.nced 
Graphics , 5eniannllal Technical Sum~&ry Report to th e 

Research Projects Agency 
No ve mbe r 1909 

k976 Massachusetts Institute of Technology 
Lincoln Lahoratory 

4997 

~157 

Graphlcs , Quar terly Letter keOort t o ARPA 
31 Aurust 1970 
James W. Forgie 

University of Illinois at Uro~na-Champal~n 
ILLIAC IV PROJiCr 
/Hequest for infor~ation on slte reeou rcesJ 
26 AU~U.t 1970 
Michael s . Sher 

University of Califor nia at Los Angeles 
School of Engineerin~ and Applied Science 
(UCLA response to Sher resource survey) 
22 septemoer 1970 
Jon Postel 

51 58 Massachusetts Institute of TeChnology 
Lincoln Lahora~ory 

5159 

(LINe response t o Sher resou rce survey) 
3 SepteMber 1970 
JacK L . Mitchell 

Stanford Un1versi~y 
S~an£ora Arti1ic~al Intelli~ence proJect 
Projec~ Technical Report 
April H70 
Jonn MCCa.rt hy 

1 

1 

2 

3 

5 

6 
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SHER NETWORK RE50URCE SURVEY RESPONS.S 
TRANSMITTED TO SITIS 4 DECEMBER 1970 

~1 64 Bolt beranek and ~ewman Inc 
Compu~er Science Division 

516 5 

5168 

5169 

5170 

S~B t. elll 

5171 

[BaN response ~o Sher resource su r vey) 
l~ Sep,ember 1970 
Daniel G. Booraw 

Bolt deranek and Newman Inc 
Compu~er Science Divia ~ on 
Na.tUTitl Communic a.tion Wi't.h Computers II I I Dr"aft of final 

Repo r t 
30 Sep'ember 1970 
Daniel G. Bobrow 

university of California at Santa Sarhara 
Cornput.er Center 
{UCSB response to Sher resource survey} 
lb October 19'70 
Charles R. Loepkey 

university ot California at Santa Barbar a 
Computer Center 
UCS8'a Current Netwo r ~ Status 
5 October 197U 
Charles R. Loepkey 

University of Ca l i£orn1a it Santa B& r ba r a 
Computer Center 
A Brief Desc rip t ion 01 the UOSB (Cul l e r - Fr ied ) On Line 

1 Octooer 1970 
Charles R. Loepkey 

univer5~ty of cali£ornil at Slnta B&rba r a 
computer Center 
computer Center Guide , UCSB 
1970 

2 

7 

8 

9 

10 

11 

12 
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SHER NETWORK RESOURCE SURVLY RES PO NSES 
TRANSMITTE D TO SITES 4 D1CEM8ER 1970 

$175 

5176 

5179 

5197 

5~anford university 
Art~£ic1al Intelligence ProJect 
(SUAI res ponse to She r resource survey) 
21 Septenber 1970 
Lester D. Earnest 

The M~tre Corpo ration 
/ MITk response to she r resource s urvey) 
10 Septembe r L970 
peggy M. Karp 

The RAND Corporation 
compu ter Sciences De partment 
( RAND r esponse to Sher resource surve y) 
~ September 1970 
John f . Heafner 

sys t em De velopmen t Co r po r at.l.on 
(S DC re~ponse to She r resource 8u rvey) 
1; September 1970 
G. D. Cole 

54 08 Carnegip ~Mellon University 
Depart men t of Compute r Science 

5420 

55lh 

{ eMU response to She r resource survey} 
h NovelT,ber 1970 
William Br oad ley 

St anford R~search Institute 
Augmentation kesearch Center 
Re Sharing of Netwo rk Resou rc es (A RC Repl Y to HIe 4997) 
2" NoVe"be r 1970 
\lia lt l:ia.t;;S 

Massachuset ts Institute of Tecnno1or.y 
proJect HAC 
[HAC response to She r resource survey} 
16 November 1970 
A. Vezza 

3 

13 

15 

16 

17 

19 
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SHIR NETWOR. RESOURCE SU~VE~ RESPONSES 
TRANS MI TTiO TO SITES 4 OiCEMBER 1970 

,606 

5607 

• 

RanCl Corporation 
[support1nr Document] 
(Qctober 19701 
John l~ . Heafner 

Stanford Resear c h Institute 
AugMentation kesearc h Center 
Fe Sher Su rvey of Ne t wo rk Res ources 
)0 November 1970 
Wal t Hass 

040EC70 JCN 561) 
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Le t ter: D. C. in~elbart to Geo r ge DObbS , OM Res e arc h Laborato r y 

Dr. George Dobbs 
Computer Technolo~YI 
Gene r al Motors corporatlon 
Research Laborato rie s , 
War r en , M ~c h . 4809 

Dea r Georfe: 

When we talKed a~ FJCC , 1 told you about a movie that we had 
made , and which you Migh t well find worth see1n~ . When I 
i nqui r ed about availa ~iliy he re of a copy to send to you , I fo un4 
t ha t one has just been sent to a Pe te FiSher , 6 - 217 GM Bldg , 
De troit . It would save fuss and overheaO and such 1£ you cou l d 
give hi m a call, and get it from him after he is throu gh . 

The mov i e is on ~hree J3 -m ~nu te r eels of 16 - mm blaC k-and-wh i te , 
Wi th an optical sound track. desides tne conten t , you m i ~h t well 
be interested in 8eeing hOW we used TV - vioeo techniques for 
gi ving a pr esentat i on and mak ing a movie - - t his approach migh t 
be useful for you in ~ ~v~nK presentat~ons, or mak ing educationa l 
or pr omotiona l ~ovies o~ you r on-line tec hniques . 

The mov ie ~a an uned~ted r eco r d of an "on - line presentation " 
that our ~roup made fo r the 1909 Annual Mee ting of the 
America n sacieity for Information Sciences (ASI S), in San 
Francisc o . ~e leasea two microwave linkS to the City f r om ou r 
lab, an rl use d phone lines to connect console control and 
i ntercom. 

You mi gh t IPoss i blyJ r emembe r that we use 875 ~ line video t o 
pipe our displays out to our consoles (in our lab) ; we have 
~ l so ac quire o some standa r d equipment for SWitching, mixing , 
~nd f r ame - ai v1din ~ t he v1deo . for our pre sen tation , we 
borrowe~ an ~i~ophor viQeo pro jector, Wh ic h is an amazing 
device that projected an easily viewaole, mov ie - bright i~age 
for our near - BOO pe rson aud1ence. 

I sat at tne £ront of the a uaitoriuM, a t one of our working 
console s . A ~A sytem projected my voice, an~ the Eidophor 
projected my ~ma~es -- images of my face , o f my ha nds at the 
c ontrols , and of the computer-~eneratea dis plays I was cauBin~ 
-- as pr oducea by a number of TV ca me r as and 8witced , mixed , 
split, etc . by Bill ~ng lis h at a control station at the ba c k 
of the aua~torium . We eve n s~itched in live camera shots of 
our lab in Menlo Pa rk, ana of peop l e a t consoles there who 
gave preaentaions to the aUdience on spec~al aspec t s of our 

1 

1 

2 

•• 

4b 



I 

) 

) 

) 

_ 07DEC70 DCE 56H 

Letter: D. C. Ln~elbart to George DObbS , Grl desearch L~boratory 

work. wn~le thpy talked, various camera shots of them were 
projectea for the aUQ~encc to give t he speakers a real 
" presence" 1n the aUditorium , and these shots were intermixed 
and/or aVerla1d ~ith Lhe computer - generated images they we r e 
control11ng as part of tne1r preSentat10n. 4c 

S1nce t he full prsentatlon W~S designeJ ooth to desc ribe our work 
(goal s , tec hniques , and the way ~e applY these techniques in our 
work) as well as to de~onstrate how we do t hi ngs , the movie 
record is the best thinK we 've found for communica ting wha t is 
going on he r e . I truly nope that you can find ti~e to see it. 5 

It woUl d seem to me very ~orthwhl1e if somehow the t hings that 
bo~h of our groups are uoing can betin ~o benefi t from some 
~irect di~loKue oetwen us . Toward th1S end , I am sending copies 
of our latest reports , and I will seriously try to work in ~ 
visit to your labs at so~e Mutually convenient (or reasonably 
convenient) time. 6 

My very best re~ardSJ 

Douglas C. En~elo~rt. Manager 
Au gmentation kesearch Center 
Stanford R~search Inst1tute 
333 Ra ven swood AVenue 
Menlo Park, California 9u02S 7 

2 
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Memo to S~eve crOCKer : h~GIHFC uistriout1on , ~n~ Special Net 
Roles 

Steve : AS you reouestea in yesterday ' s telepnone conversation , I 
a~ send1n~ a ~r1tten response to your 23 Nov letter (Sh35 ,1. 1 

Item 1 : D~ta11$ regard1ng 
GroUPI Reouest ~or Conments 

the dlstr1bution of 
(NWG/PFC ' B) : 

Network ~ork1ng 

Your Paragraph 3 read: ~ Jeanne North will be res ponsible for 
a5s 1 gn1~g a pair of numbers t o eaCh new ~~G / RFC -. one & Nl e 
number , tne other a ~~G / arC serial nUMoe r . In addition . she 
will maintain a current mail1n, list . "~G / RFC ' S will con tinue 
to be written by anyoody , and aut hor s should call Je~nne to 
get a pa1r at numbers . An author may choose to mai l a copy of 
his NWG/RFC to all places listed on the mal1in~ l1st # or may 
sen~ one cop~ to Jeanne who will tnen Ois tri hute it . If an 
author cnooses to distr~bute it h1melf , Jeanne would advis e 
him of ~ny correction to the mai11n~ list . pe riodically , 
Jeanne should ~al1 tne Mallin~ list ou t herself as an 
NWG/~rc. I am enCl0s1 ng a current m.iling list; it has many 

2 

changes and Should ue distributeO soon .~ 2& 

This arr~nge~ent is ready anQ 
distr1buting numbers already . 
mailin, 11Bt 10r~nw1th . 

operative . Jeanne naB been 
~e are mailin~ tne new N~G 

We are albo reproaucing mUltiple sets 01 back issues of 
NWG/PfCs , and later tni~ week expect to mail a Set for t he 
local collection of each site (custOdy of their Agent ) . 
Updatea local - collectlon listings wl11 be included . 

Item 2 : About " separaOle tasKs " etc ., ana NIC support : 

Your Paragraph 4 says , "It is my policy to try ~o i den tify 
~ epa r able taS~s of net~or~ w 1 ~e releVance an~ where possible, 
to pe r suade someoody else to take responsibility for them . 1 
am tal kin~ with Peggy Karp of MITkh about aSBumin~ an 
e ditorship 01 the N w~/RFC I S and wi~h Mike She r Of Illinoi s 
about continu~n~ hiS acc umulation of prOfiles of the va ri ous 
sites . I th~nK your effor s to m_Ke ~he networ k Mo r e us abl e 
throu gh tne ~ IC will oe quite valuable , and I know that peggy 
and Mike will oe qu~te appreciative of wh~tever help you can 

2b 

201 

offer then in their tasKs . ~ Ja 

I am in wnolenearted accord with your pol~cy and wi th these 
two assi1-n~er.ts. It Iits exactlY the spirit oenind my MIC 
ComMuni~ue " ~L eMO to Net - Site Manage r s : Setting up a Ne t Wo r ~ 
Dialogue Syste" ,~ 1 Oct 10, NI C(4792 , ) . 30 

1 
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Memo to St~ve CrocKer : NwG / RfC D1B~ribu tion, an~ special Net 
Rol es 

We nave JUSt shaKen down our bUlk~rep r oouc ti on techniques 
with the jo~ of rep r oauc~nr tne r eports tendered in 
res ponse to MiKe boer ' s request . These , and the associated 
letters , h~ve been catalogued , and fUll sets are being 
ma11ed (toQay) to tne site A~ents ( plUS updated 
local~collection ca talog 11st1ngs) . )01 

As we , and ou r networ~ Of Agen ts , ge t mo re fami liar with 
t he oroceSBeS (ana with each other) , the throu~hput 
capacity and r esponse times for such services shou l d 
i mprove con8i~~rablY . 302 

Note , abOUt professional write r s ana Ne twork gr ow t n . u 

The r e are a r,umoer 01 areas of speci~l interes t with in the Net 
Community : AI , ar~8, eye~, speech , displ ays , pr inters , 
Oata ~ oase mana~ement , lan~uares , s~ste~s , )-D graphics , 
picture processin~, networks etc .. deca uae of the advanced 
an d highly speciallzed natu re of tne ARPA ~ Contractor81 
r esearch oomains , I ' d say that enlisting from among thos e 
Oi r ectly concerne~ and fami11ar with each a rea the pe rson(s) 
to i nst1,ate que ries and surveys , to de velop compendia , etc ., 
seems about tne only ~ay to pr oceeo . 4& 

In this regard, my rece nt conversation wi tn Jo hn LeGates , 
of lDuCOM ' 3 eOucation Inform.tion Ne twork was relevant . I 
learned that they (EIN) use orofeasional e~itors to de velop 
the rtocumentation on the programs available at the 
diffprent university co~putin~ centers . I t ta ke s abou t 25 
man hours , over sometnin, like twO mon t ns elapsed time , to 
~ener6te tne user - or~ented , descr10tive oocumen t ation for 
one D r O~ r Qm . 

It woUld seeM ~nat tne ARPA Ne t WOuld either need to enlist 
its own res~1rch specialis ts to develop t he doc umentation 
needed "1tnin eacn sub ~ com~munity (as rte! ined OY interests 
and act1vlties) , or else tnere would need to be a staf f of 
prOfessional ~ritcrs . There has never oeen t alk of usin g 
prOfeSSional writers with i n the AXPA - contractor research 

401 

community (that I am aWR re Of ) . 4a2 

From all of tne dlScllss i on of tne ARPA Ne t work t ha t 1 ha ve 
been i n on , my understandin~ has been that it was to be 
c omposert of tne ARPA - contract research groups as active 
part1cioants , w1th tne weather-r~searc h people tied on 
princ1 pallY to ~ain access to the lLLIAC IV . From a few 

2 
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Memo to S~eVe Crocker : :~~G I HFC Dist r1 but1on , ~ nd Special Net 
Roles 

chance remarKs latel ~ , I gathe r t hat the cu r rent concept of 
the Ne t work may De differ ent irom this . 

For i nstance , Jonn LeGates ' rema r ~ to me la s t week th~t 
Lar ry 18 w1111n~ to consioer tY1ng 10 with EI~ . 1 hear d 
last Spr111~ ~bout 1ITHg ' s jOining, recently abo ut HADe ' s . 
Your nriet exposition in Hous ton aoout t he difference 
between service centers and rpsearcn ce nters -- a 
di£ferent1 . tion espe c 1ally Val id fo r a lar ge r netWOrK , now 

4b 

that I t ll ink of it . kbl 

It it 1s p ~ ~nned t o expand cons1 de rab l y , to include mo r e 
general users , Rnd to have se rvice cen~e rR as 
differentia ted 1rom reaearch centers , t he re would be me r i t 
in consinerin g u6~ng ll~T - Berving ~ro!eBa~onal writers for 
at least Bone of tne w1~e ly -u seo se r vices . 4~2 

I sh ould really leRrn ~ore about the plans an~ possibiliti es 
for expandin~ the Networ~ - - 8 NIC designea tor a l5-node 
researc h comMunity lould have to nOdify 1tS ~oals conside r ably 
to become the NIC for a oi" dive rsified Ne t worK . hc 

3 
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DI R<CTORY OF NET~ORK PAhT ICIPA NTS necember 15. 1970 NI C 
5617 

Advanced Research projects Agency 

l~OO Wilson bou levar d 

Arlington, V~r g ~n1 a 22209 

principal Inv~st~ga~or 

Of. La wrence G. Roberts 

Tel .: (2 02 ) 694 - .s921 
694 - 5922 

Networ k Lia.ison 

Dr. Lawrence G. Roberts 

Tel .: (2 02 ) 694 - 5921 
694 - 5922 

Sta.tion agent. 

M~ r garet Goerin~ 

Tel .: (2 02 ) 694 - 5921 
694 - 5922 
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DIR~CTORY Of NETWORK PART ICIPA NTS December 15 . 1970 NIC 
5617 

) 

Bolt Beranek and Newman Inc . dBN 2 

50 Moult-on St.reet 2. 

ca.mbridge, MaBs . 02138 
20 

pr1nc1pal Investigator 2bl 

Dr . Daniel .Boorow 2bla 

Tel . : (6171 1191- 1863 2blal 

Network l.1aison 2b2 

Dan Murphy 2b2. 

Tel . : (6171 1191 - 1850 2b2&1 

Station a.gent. 2b3 

DOn tturphy 2b3& 

) Tel. : (6171 h91-1850 2b3.1 

2b3.2 

) 

3 



15DEC70 JBN 5617 
DIRECTORY Of NETWORK PARTICIPANTS December 15. 1970 NIC 
5617 

) 

Carnegie - Mellon UniverB~ty CMU 3 

computer science Depar~rnent 3a 

Schenley pa. r k 3b 

Pittsburgh. Po . 15213 
3c 

principal Inves~~gator 3cl 

Prot . Alan J. Perlis 3Cli 

Tel. : (412) 621 - 2600 3c1ol 

Net.work Liaison 3c2 

HarOld R. Van Zoe re n 3C2a 

Tel .: (412) 683 - 7000 ext . 267 3c201 

st..a.tion agent. 3c3 

) Carolyn Lisle 3c30 

Tel .: (412) 683 - 7000 ext . 269 3c3al 

3c3a2 

) 
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DI REC TORY or NET_ORK PART I CIPANTS Decembe r 1~. 1970 NIC 
5617 

) 

CaSe Wes tern Rese rve Univer si ty CASE 4 

10900 EuClio Avenue 4. 

Cleveland , Ohio uu l 06 
4 ~ 

principal Investigator 4b1 

Pro! . ~dward Glaser 4bla 

computat~o n Center 4b1a1 

Te l .: (21 6 ) 368 -2 808 4b1.2 

Network Lia ison 4b2 

John Bar de n I1b2 a 

c omputing and Info r~ation sciences I1b2a1 

Room 222 c r awfor d Hall 402.2 

) Tel .: (216) 368- 4),6 7 I1b2.3 

station agent 4b3 

John "a. r den lib3' 

computin ~ and Info rmation sciences 4b3.1 

Room 222 Crawfo r d Hall li03.2 

Tel. : (21 6 ) 368 - 4li67 4b3.3 

I1b3." 

) 
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DI REOTORY or NETOORK PAkTIOIPANTS Dece mbe r 15. 1970 NIO 
5617 

) 

H~rvard Un1ver5i~y HARV 5 

Aiken Compu ~at1on Laooratory 5. 

33 oxford 51.reet 5b 

Cambr1~Ke , Ma ss. 02 1]6 
5c 

5cl 

Pr of . T. E. Ch eatham , Jr . 5el, 

1'.1 .: (6171 495 - 1000 5e l ,1 

Network LJ.aiaon 5c2 

Robert. s undl;ler~ 5c2, 

Tel.: (5171 49~ - 4147 5e2.1 

stll.t.ion agent 5c) 

) RObert. Sundberg 5c)a 

Tel .: (6171 49, - 41117 5c3al 

Alternate: BraUley ReaUBSQW 5e).2 

Tel .: (6171 495 - 4147 5e3a) 

5c)a4 

5e)b 

) 
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DI RECTORY or IE' 'ORK PARTICIPANTS De cemoe r 15 , 1970 NIC 
5617 

H~ssaChusttts Institute of Technolog¥ , Lincoln La borator y LINC 6 

244 wood Street 6a 

Lexington , Mass . 02173 

principal Investigator 

James }o"argie 

Tel.: (61 7 1 862 - 5500 ext . 

Net",'ork L ~ a. i son 

Joel 'inett (tor the )60) 

Tel.: (617) 862 - ~500 ext . 7il7l< 

william Kante rowitz (for t he TX - 2 ) 

Tel .: (617) 862 - 5500 ext . 73il9 

Sta.tion agent 

Ca. ro l Mostrom 

Tel .: (6171 862 - 5500 ext. ?177 
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6b 

6b1 

6bl. 

6b101 

6b2 

6b2 ' 

6b2.1 

6b2b 

6b201 

6b3 

6b)a 

6b).1 

6b302 
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Massachusetts Institute of TechnologYI project MAC HAC 7 

5~5 Technology S~uare 7. 

7b 

principal Investigator 7 bl 

Dr. J . C. ~ . LiCklide r 7bla 

Tel.: 16171 864 - 6900 ext.5861 7bl.l 

Network Liaison 7b2 

Albert Vezz& 7b2 . 

Tel .: 1617 1 86. - 6900 ext . S87? 702&1 

Sta.tion a.gent 7bJ 

Fra.nces L. Yost 7bJ . 

) Tel .: 16171 86.-6900 ext . 6026 7bJ.l 

7bJ.2 

) 
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) 
Mitre corporation HITR 6 

Information Systems Dept . 6. 

Westgate Research pa.rk 60 

Ma cLea.n, Virginia. 22101 
6e 

principal InveBt.igat.or 8el 

Alfred H. Vorna- us 8ela 

Tel . : 1703 1 693 - 3500 ext.2321 6clal 

Network Liaison 8e2 

Da.vid \\ood 8c2 a 

Tel. : 17031 693 - 3500 ext . 2327 8e2al 

Alternat.e: Pe~gy Ka rp 8c20 

) Tel . : 1'1031 893- 3500 ext . 2393 6c2 01 

Sta.tion a.gent 6e3 

David Wooa Be3a 

Tel. : 1703 1 B93 - 3500 ext .232? Be3.1 

Alterna.te: peggy Karp Be3b 

Tel . : 17031 893- 3500 ext . 2393 8c3bl 

6e3b2 

) 
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Rome Air Developmen t Center (151 M) 

Grif!iss Air Force ease 

Rome , N. Y. 13440 

principal Inve s tigator 

xxxx 

xxxx 

Networ k Liaison 

Thomas Lawrence 

Tel.: 1315) 330-3657 
1351) 330- 7834 

Altern&~e: Duane Stone 

Tel .: (310) 330 - 3657 
(351) 330-7634 

Station &gent. 

Ma rcelle Petell 

Tel .: 1315) 330-4254 
(351) 330- 4230 

Alternate: Josephine stel l at o 

Tel. : 1315) 330 3627 
1351) 330 2672 

10 

HADC 9 

9_ 

9b 

9bl 

9bH 

9bH1 

9b2 

9b2a 

9b2a1 

9b2b 

9b2bl 

9b3 

9bJ. 

9b3.1 

9b3b 

9b3bl 

9b3C 



) 

) 

) 

15DEC70 JBN 5617 
DI RECTORY OF NETWORK PARTICIPAN TS Dece~ber 15 , 1970 NIC 
5617 

stanford Re search Institute, Artificial Intel11gence Group SRAI 10 

333 Ravenswood Avenue 

Menlo Pa r k, Calif . 9h025 

Dr. Bertra m Raphae l 

Tel .' I nS) 326 - 6200 ext. . 2209 

Network 1.1;\1son 

John R. Bender 

Tel. : Ins) )26 - 6200 en . 4576 

sta.tion a. ent 

Rilla. Reynolds 

Tel. : 14151 326 - 6200 ex t. 4613 

11 

loa 

lO b 

10bl 

10bla 

10bl.l 

10b2 

10b2a 

10b2.1 

l Ob) 

l Ob) . 

10b).1 

10b).2 
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) 

stanford Research Institute , AUK~entation Research center ARC 11 

333 Rav ens wood Avenue 11. 

Menlo Pa rK, Cali! . 94025 
11b 

principal Invest.ga t or 11b1 

Dr. Dou( l as C. Engelbart 11b1. 

Tel •• 1415) 326- 6200 ext.2220 11bhl 

Net.wor k. Lia.ison 11b2 

Walter L. Ba.ss 11b2a 

Tel. . 1415 ) 326-6200 ext . 4372 11b2.1 

s t a.t ion agent llb3 

Cindy P'K e 11b3' 

) Tel •• 1 41~) 326 - 6200 ext.JOO? 11b3.1 

11b3.2 

) 

12 
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Stanford University , Computation Center SUAI 12 

Stanford , 0&11£ . 94305 
1 2. 

principal InVeSt1gatOr 12&1 

p r o! . John McCarthy 12&10 

12&h1 

Network Liaison 12&2 

Jal'lt!B A. (And y ) Hoorer 12a2 a. 

Tel .: (415) 321-2300 ex • • 4971 12&2&1 

St ation a.gent. 12&3 

Ba rbar a Barnett 12&3& 

Artificial Intelligence project 12.3&1 

) D. C. Power Lab 12.3.2 

Stanford , oa l ifornia 12&3'3 

Tel .: (415) 321- 2300 ex • • 2600 or 4971 12.3._ 

12&3.5 

) 

13 
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System Developmen t cor poration SDC 13 

2500 Colorado Avenue 13' 

San ta Mon ica, cali! . 90h06 
13b 

principal Investiga tor 1301 

Clark we issman lJbla 

Tel.: 1213 1 393-9411 ex t.533 lJblal 

Network L1. &150n 13b2 

Abe La.ndsberg 13b20 

Tel. : 12131 J93 - 9411 ext . "s. or 6119 lJb2al 

St.ation a.gen t 13b3 

Judith c . ~e e QhaR 13bJ' 

) Intor mation Pr ocessing Intorma t1on Center lJbJ.l 

Tel .: 1213 1 393- 9411 ext . 6187 lJb3.2 

13b3.3 

) 
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The Rand corpor.tion RAND 14 

Computer Science Department 14. 

1700 Main Street. 1 4b 

Santa Monica , Calif . 90h06 
14e 

pr incipal Investigator 14el 

Ke ith w. Uncapher 1 4e 1o 

Tel.: (2131 393-0411 ext . 433 14Clal 

Network Liaison 14c2 

John Heafner 1 4c2& 

TeL: (2131 393-0411 ext . 7606 14C2&1 

Alternate: Eric Harslem 14e2b 

) Tel . : (2131 393 - 0411 ext . 7320 14e 2bl 

stat.ion a.gent 14e3 

Helen S1nn1" He3. 

Tel.: (2131 393-0411 ext.635 14e3.1 

14c3.2 

) 

15 
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) 
university of California at LOS Angeles UCLA 15 

COMpu t er SC1ence Depar tMen t lO a 

3732 Boelte r Hall 15b 

Los Anteles , Cali! • 900211 
15c 

pri nci pal I nves t igat.o r 15c1 

Pr of. Leona rd Kl einroc k 15cla 

Tel .: (2131 82~ - 2543 15C1&1 

Net.wor k Liaison 15c2 

Hi Ollikai nen 15c 2_ 

Tel . : 1213 1 825 - 23~1 15c2.1 

5t &t1 on a.gent. 15c3 

) Ani t a. Co l ey 15c3. 

Tel . : ( 213 1 825 - .797 15c3.1 

15c3_2 

) 

1 6 
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universit.y of Lali!ornia at. Sa.nta. Ba rbara. 

Sant.a Barbara , Calif . 93 106 

principal Invest l gator 

Dr. David o . Harris 

De pt. ot Chemistry 

Tel .: (80S) 961 - 253 4 
(80S ) 961 - 2931 

Netwo r k Lia.is on 

Ja.mes wh ite 

Tel. , (80Sl 961 - 2274 

station agent 

Elizabeth Gib SOn 

Computer Research Laboratry 

Tel.: (805) 961 - 3221 

17 

UCSB 16 

16. 

16.1 

16&la 

16.1.1 

16.1.2 

16.2 

1 6a2. 

16.2.1 

16.3 

16.3. 

16'3al 

16.3. 2 

1603.3 
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university of Illinois ILL 

Center for Auv anced Compu tation 

168 Engineering Research Laboratory 

Ur banl , Illinois 61801 

principal Invest1gator 

prof . Da niel L. Slotnik 

Tel .: 12171 333 - 0925 

Ne t work Liaison 

Ja. mes Ha.dden 

'Eel.: 12171 333- 0395 

Station a.gen t 

) 
Na.n Brown 

Tel .: 12171 333- 6100 

) 
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17 

17& 

17b 

17c 

17c1 

17cla 

17c1&1 

17c2 

17c2& 

17c2.1 

1703 

1703' 

1703.1 

170302 
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) 

university of Uta.h UTAH 18 

computer Science/IRL 18a 

Salt Lake City " Ut.ah 84112 
16b 

principal Investigator 16bl 

Pr of . JJavid Evans 16bl. 

Tel . : 1801) 322 - 6224 16b1a1 

Networ k Liaison 18bZ 

Ba rry D. ..'essler 18b2' 

Tel. : 1601) 322-6376 16b2.1 

St.ation agent 18b) 

Nancy l:J ruderer 16b3a 

) Tel. : 1601 ) 322-6224 16b3al 

18b3.2 

) 
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INTRODUCTI ON 1 

I am concerneQ wiLn aevelopin~ ou r plans through spring 71, 
and be yond where meaningful . we are Obviously faced with more 
h1~h-value pOB6i~ili~~es than we can cope With. And we are 
reach i n~ for a new s~a~e of matu rlty as a "center for 
research, " wherein 1t is time we be~an deve l oping more breadth 
t o our actlv1ties, such as mo re scholarship on one hand and 
more ~ businessliKe procedures " on the other . We are also 
fac ed with certain relatiOnShips betWeen goals and 
external-worla situations Which Place c ompeti tive needs and 
pOBs i bi11tes before us . The 0111y WaY to strike a balance in 
Buch a rich oom~in of lnterlocking needS , POS Sibili~ies, 
resources ana constr~ints is to spenO time and ene rgy 
"des1gninK our futlJre l1 

-- i . e. plannin g . 1a 

I want to launch anatner P85S at aeveloping Our Baseline 
Recora . The exist1n~ framework seems good enough , anO you are 
all fa m1l18r w~to it. 1b 

I would li;(e ior bill J:.nf/;11sh to be the gener al upusher" 
toward getting the kecord developed . He should make clear 
the sUb-oomain ass 1gnMen~s of other pUShers , B1l1 is 
r espons101e for CUMPL~TENhSS an~ CO~SISTENCY in the CONTENT 
of the kecord . The aetailed content of any specific 
Baseline ~teM is generally to be provided by tnose mo s~ 
closely irvolved witn its design and implementation . An d 
the klnd aad aMount of c1etal.l generallY expected to appear 
in the Baseline kecorO is determinea by the needs fro m the 
Vl.ew of other planning l~eMB to have a visible , 
under~tandable, and dependa le Planning- oaseline 
environment. 

It will be JiM No rton ' s res ponsibi lity to see tha~ 
8&sell.ne - Mana~ement T~CHNIQUES (e. ~ ., organizat10n . 
structure, conVent10ns, proceOures ) are COMPLETE a nd 
CONSISTihT -- ana a re of maxi~u~ support fo r the processes 
of develoy~ng and studyinr. ~he Record. Special ~ools for 
supporti n~ the developnent and management of the Reco r d are 
his concern, too -- but due ~o nis current , hea vy 
(grate!Ull) acknOWledged) support ot ~IC deve l opment , we 
lIIust expect nis HSk-t.ype part.icipation to be rat.her light 

lbl 

for the next few )·.ont.ns . lb2 

My chief l.nvolve rnen 't will be towarc1 the "arc hitectual for mn 

of the results that thiS plan a1!11S to prod uce -- wnlch 
includes such ~iverse aapects as : ho~ ARC should be 

1 
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or ganize~ (as a pro~o~YQe " au~rue n tea tearo ~); how L1 0 will 
s e r v~ as an intellectual toOl; how ou r sys t em ' s 
or gan1zat~on will support Networ k- wi de utili zat ion a s the 
"auynentea office; " by what measures do we aBse s s 
alternative oosBiu~l~tieB , an~ by wha t val ues d o we jU d ge 
"the best;" wh~t ran~e of tasks snou l d we a im t o su pport in 
a ug~entin~ r system- uevelopment team , and what pri nciples 
s houLa oeterm~ne the relative alloc ati on o f se rvice-system 
resources a~onF then . 10) 

Note Regaroing ~A5~LINE - Reco r d Concep t s and pr actices: Jim 
Norton haa tnree memos dea11 n ~ with rel e vant concepts , 
ter ms , and pr1nc~ples : in (JOU r nal , h8 62,), i s a brief, 
ge neral Q1SCUBSion of ou r " Heco r d - sys te m ~ i deas ; 1n 
(Journal , ab6] , ) he 01CUsses " Neaou rc e Coor d i n~1on; ~ and in 
(J OUrnal , 4b64,) there a r e mis c ellaneous r ough no~ea 
d ealin~ wl~h ~ roles ." I have just en t e r ea a eho r~ 
h i s~or1cal Bke~cn -- (Jour nal , 5627 ,) . lbk 

There a r e two par~1cular ~lme periOdS ~na~ I especia lly want 
~ o bec ome clearer 1n plans and expe c ta~ions : 

(1) ihe ~r~nDi~ional ph~ae , be ~ween now and th e time we a r e 
f Ul lY a~ no~e in ~ne PDP - 10 -- or if no~ qu i te a~ home, 
t hen when the 94u is Rone . 

The ~aSKs to be aone; When , bY ~hom , and wha ~ are ~he 
" confivura~ion " features . 

( 2 ) The ~ontns beyond -- sh&kin, down the 10 system a nd 
s e~~11n~ Oown in pursuit of a se ~ (ne t wo r K) of 
s e r ial - parallel ~oals . 

I Want an earl~ , ~ln1~um planning goal o f knowin g What 
our next set oi ~oals and assignemnts wi l l be at the 
tine we "nove onto" the 10 . 

What I an lookine fOl in this next flu r y of pl anning is a 
clear picture of these tWO chases . Longer-rang e matters can 
we l l enOURn oe schedUled in a general , ~esc riptive f orM ~~ 
assi ~ninr tille for suoBequ~nt tr1al deSigns , e valuations, 
decisions , e~c . ) 

GENER AL COMMtNTS ABOUT CUR PLANNINU SITUATION 

Abo ut the expected ~ row~h 0 our service 10aO . 

2 

• 

1c 

1C1 

lcla 

1c2 

lc2a 

1 0 

2. 
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Our nex~ staRes Ox bootstrapP1ng w11 l i nvolve a significant 
increase ~n A~Cts operat1onal depenaence upon the computer 
system. For instance: our corresspondence will be 
computerizeo; loile XDQC (RINS, JOURNAL , t"lES SAGE) systems 
will become more real as a par t of our dai ly lives , and 
will place 1ncreased 6eoendence upon compu~er service for 
input , mand~emen~, ana access . 2al 

For ARC ' s extension into SX~IA-like act1vit ies , we must be 
able to offer (~or a price, pe rha ps) various kinds of 
service to other ~roups . This means that not on ly must we 
keep thin~s running smoot.hly , but ',Ie J'IlUS t know wh ere ou r 
facili~y resources are being consumed , and be able to 
e xtrapolate Usage demands and tne cost.s t.o meet the m. 2a2 

The NIC services tha~ we are commi~ted to pr ovid e will 
hopefUlly Oecone a lar,e and ~ rowin g demand -- "hope fUl l y ij 
because larpe demarld Will be the Bign that augmentation and 
boots~rapp~ng are beginnin~ to work out in t hat (i mpo rtant) 
c ommunity. we have glven much concer n to t he fUnctional 
features of these serVices , but ~he NET - Commun1 ty's 
acceptance and use will also be affected by th e amount and 
reliabil~ty of our service . 2a3 

I have be~un encouraging ~RT people to think of NLS an~ ou r 
augmenta~io~ teChniques in terms of the "off ic e " (or 
i n t ellectual work811op) , Which supplements Whate ver 
specialized computer appl~cat1ons exploration tha t they 
mi ght be doing . 

I hope to encourage them to try wo r k1n~ thr ough the 
"Off ice" in develop~ng their SOftWare and special user 
SUbsystems. Toward this end our software architects are 
aiming for a special degree of mOdularity in NL5 
arChitecture that will enable another group to develop 
spec~a~ user SUbsystens within the NLS environment, 
~a1lored ~o their $pec~fic usa ge, and 
de6ignea/1mpleNen~ed by them ~o sui~ their pa rticular 

2a4 

tastes. 2&4a 

They woul~ ~orK via their r emote CRT terminals . They 
could use our extensible - language facility f o r 
developing tncir spec1al "Office ~ool s," and we 
~ould maKe it easy for tnem to have an "experimental" 
version of ~~s that uses a l l ~he 8~andard mOdules 
except ~he one (or perhaps mo re) ~hat they are 
rep~acin~ with th~ir spec1al versions . 2a~al 

3 
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Consioer tne ILL lAC IV lJSerS , for instance. They wou1d 
bp able to work i n the NLS Office witn their source cocte 
and cOM~ilers . And , perhap s even more dramatic for 
then , they could caoitalize upon (and help develop) 
powerful O!£ice facilities to a nalyze the ou tPUt 
reS ults , to StUdY them and integrate t hem into t heir 
notes ~ nd pUbl~cat~ons . For t heSe purposes they 
&ssumedly woulu want t o evo lve s pecial features -­
particularly to accommoda te the ou t PUt , where I could 
ima~ 1 ne them using all sorts of tabula r and graphica l 
portrayals . 

ARPA has 1rpqU~ntlY stated that t hey any uni que service 
which beca l~p irpor tant to t he NetWork wo uld be fortified to 
meet the aenand . The1 r sta te~ents were m&de without 
5ettin ~ tile resource limits . Th e purpose of t he Network 
experiment incluaes learnin K how to share resouces; which 
to ARPA ~eans tt~t a nice se rvice isn't replicated so 
everybody Can have one , but ra~her it 1 5 fortifi ed 
centrally so that Bharin~ it is rea lly a n example of Netwok 
utili zation . 

Of course tnere would be lim1tB and ~elaya in this 
facil ity [ortil ication. If we are truly successful in 
enlisting users tney wi ll liKelY pUSh us he&vily for 
what resources we ao ha ve (even 1£ fo r instance we 
doubled in capacity yearly ). I mportant not only to 
attractin g t~e users , OUt in g1vin g confidence that 
expanslon can oe justifed and ha ndled well, is that we 
Must deMonatr~te in the mid st of all of t his our 
ca pab111ty to ooera t e a smooth and r e l iable service , 
PLU S our c apab1li t y for analyzing resource utilization 
AND our capab~lity for utilizing the m effectively . 

In emphasiZing aoove t h~ increase~ importance of our 
opera~ional activi t y , I do no t want to imply ~hat our 
developmental Wo rK s~ops or becomes subjuga ted. I~ is 
ra ther ~o e~phasi~e tne balance we need t hat I am listing 
tnese operatloanal consider a tions . As we venture into a 
big ge r lear-ue with the clever fUnct10nal and 
impleroentational ~eatu r es of our systems , we need to face 
squarely tne concomi tant requi remen ts of a trulY 
" pr otess1onaly oes 1 ~ned sys~eM ," namely that it is 

2040 

2a5 

2050 

efficient to oper~te 4nd easy to ~a1n ta 1n. 2a6 

About some 01 the rressureB and confl1cts to be resolved in 
our plann1n~; 2b 
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Our projec~ fin~a ~tsel£ 1n an unexpected fun ding pinch 
between no~ and next summer: 

ou r expenditures for the t wo -year conract ha ve had a 
"heavier tnan linear " spurt in t he f1 r s t year , because 
of our conversion to the PDP - 10 . ARPA had agreed to ou r 
~etting ~he 10 on the stipulation th a t it wasn't to 
c ause us to over - run our t wo - year contract ' s buaget 
and it wont . but later they came back with an 
i nOepenaent re quest that we get by in t o mi d-JUly 71 
wi t h1n a certa1n sum -- to helP them mee t a prO bl em they 
had 1n schedu11ng their fund commitmen ts . 

It hap~ens tnat the two requiremen ts t ogether pinch us, 
~nd make tne lQ-tranafer c os t hurt some of our otne r 
goals . (NO ques~ion in my rnino , ~hough . abo ut t ne 10 
transfer bein~ a h~f.h - payof f move in t he longe r term.) 
For ins~~nce, ou t of some ~2 . 4 mi llion , ove r the 
two-year contrac~ , i~ looked as thou ~n (after 10 
transfer) we s~ill would have ~bou t ~ 125K leeway , ~o 
consider using for auch items as extra staffing , 
tertiary- store le~Be, ha r d- copy hard~are , speech- strin g 
1/0 haruware, etc . rlu~ that " leewa~ " money won 't be 
available to us until next s um me r. To get under the 
wi r e in JUlY we ' ll ha ve to do some pinChing and 
trimrnin~ . 

Mo r e pressure on us to suppor t "HT/~IC a c t ivity : 

There is a general tardiness in the ARPA NetworK's 
~ettin g gO i ng , and in the emergence 01 an active Net work 
commmunity . Tnis 1s causin g i nc reased tension and 
pressur e upon Larr y RObe rt s , a nd conse quen~lY alSO upon 
all of us who na ve an y s pecial involve~ent in the 
Network. 

Without commen~1ng upon how tnings go t into such a 
state, I ' ll just say th~t the opportunity for A~C to be 
the NIC is extremely 1mportant ~n our " bootstrap pin~ of 
au~ )~ent~tion systems'· bit , and we need to take a serious 
loOk at nossioiliies for increaSing our effect ivenes s 

2 01 

2b1a 

2b1b 

2b2 

2~2a 

thcre_ 2b2b 

Consequently, oesides accommoda ting a funding pinch. ou r 
planning effort must serve to help ue eva lua te t he 
possib~lities fo r eiher/both snifting mo r e resou rc es 
direc~lY towara aiding NIC activi t y orland more 
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effectively us~ng ~he resources we do commit for tha t 
purpose . 

I don ' t yet see enou~h of the OVer-all cOBt· payo!f picture to 
make reasonaule aecisions -- the infor ma tion I do have about 
needs, POSS~b~lities , resource r equi rement s , etc . is fractured 
an~ incomple~e . I ve r y Much need help, SUCh as from dialogue 
with an d between A~C s~aff -. and the wR ITT EN - DOW N trial 
pl ans , ~esigns, cost est~~ates , scheQules , tradeoff 
cons ~derat1ons, etc . ~hat make it clear to all involved wh ere 
we eac h a re ~na whKt is the planning environment in Whic h each 
can ma ke h1S contr1 bu tion . 

The ba Slc tO P1C of "augmenta tion " is concerns me , more and 
more. For year~ , we have been dO ing intensive instrumentation 
develo pment tor an a~gmenation -s ys tems research 
(bOOtstrapping) l~bora~o ry . We a r e ove r due fo r turning 
serious , continu1n~ , systeMs - oriented at t ention to ~he matter 
of our intellec~U~l ~ctivity and the coordinated se t of 
Skills, convent~ona , me~nods , and t ools ~ nat can augment it. 

The persiste~tlY h~gn ln t ensity of ou r "i nstrumen ta~ion 
~evelopment" seems to be a c hronic impedim e n t to exploring 
and de velopinf, tne &U¥, - sys lr~meworK . At least it has been 
for me . Tne list of pr essures anO constraints above 
indic ates that the scenp. hasn 't c hang ed mu ch . I need hel p 
fro m you peop le in jugr,l ing and balancing allot the 
factor s ana finaing a good course t hrou gh the m. 

The DS~ activity Imessages , Journal) is a very 
si~n~ficant airection for us to move in this re ga r d . 
And a worka ble a r chiving system 1s an absolute mu st. I 
thinK, ~~our h J that ~ e all ag r ee on these points. What 
continues to trouble ~e is tne !ollowl ng : For several 
years the ty pe and amoun t of servic e avai lable to us ha s 
been adequate (in ruy estimat10nl to support consideraoly 
mor e , s1~ni£ic~nt use Within our knOWl edge-worker 
activi~y tnan we ha ve accompl~shed . The re has been 
missing a general d r~ve, anct t he necessa r y attituOe s 
~oward , developing a coordinated , Hsystems appr oach " to 
e!fic1ent IJse of ~hese r esource, and toward serious, 
continu1ng efforts for effective augmentation of our 
activity . 

Responsio~lity for £ormulati n ~ , 
such activ~ty is Clearly mine . 
anxious ana frus~ratea, but not 

6 

motivatln ~ , and directin g 
I nave fel~ more ana ~ ore 

very effective. I don't 

2b2c 

2c 

2d 

2dl 

2d l a 
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com~unicate well aoout this for one t h~ng , and 1 a l so don 't 
seem t o oe ao le t o PUSh for the necessary chan~es when I 
feel the fOllowing do uol e a spects of our intensive 
instruAent - bui l oing l aoo rs: 

people are ~lreadY over- burdened, so who's to be pUl l ed 
off and put on~o the ~iriicu~t and slightly vague 
assignemen t of aug - sys framewo rK deve lopment? 

Ana ass Ocia tE d witn t he heavy instrument - building labo r 
is t he sort of pe r sona l commitment within each of yo u 
which 1s on l y n~tural for br1 ght , r esponsive peopl e 
pusnin£ rti£f1c ult and c hallenging work, but Which 
somehow I perce~ve as a barr1er against adding a new and 
difficult level of concern t o our wnole operations . To 
pusn upon you what can on~y (my pe rception, remember ) be 
an anxle~y - producin ~ distraction , is very ~i ff i cult fo r 
ne . 

Tnis la~ter (my) prOblem 15 in a queer W3Y partly 
r esponslole fo r my poor communications - - I have mor e 
Lro u ol~ th~n usual in exp ressing myself when I am 
unsure o£ lts relevance within the audience's 
fraPlewo r~ , and especially when I view it as 

2~2 

2d2. 

2d20 

pO Le ntl allY distracting ana even irritating to them . 2d2bl 

I brin~ all of thiS up wi t hin ~he conte x ~ of " Baseline 
plannin ~ " oecause I recently came upon a startling 1dea : 
WhY not aSK my colleagues (you ) for hel p? I don ' t mean the 
"help me ao wha~ 1 tell you what to do" kind, but rathe r 
"heln me untan~le myself J help me communicate what the hel l 
aug - sY5 fra mewor k is, he lp me f1nd ou t whe re you people 
will be (e motionally Bpeak~ng) when I have communicateQ 
this J help ~e worK ou~ a plan that ac comod ates and balances 
the diverse needs J POSs ibi1ties J resources , constraints , 
wants, etc ." 2d3 

, 
So th~s memo i s more t nan a mana£ ement directive; it is also a 
plea for he l p . r nope La nave U8 launch a continuing high 
degree of "Baapline ~ec ord " development, with participative 
concern. And I'd l~ke 18 to see thiS aevelopment go th r ough a 
sort of two-s~age sequenc e : you help de velop a plan t hat 
resolves my m~xtu re of Views , considerations , comm itments , 
wants, etc. to sone practical degreej and then let's start 
from there and, via a ialogue and serious concern, evolve and 
follow a ba lanc ea path apong all of ou r want~ and views. 2e 

? 
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If ~his pr oposal se e ms a bit £a~ili a r to y ou, it's because 
I reac hed ana expressed t he same sugge stion about a year 
and a hali ~go . in t he se ries of I' ~ roup " meetings we were 
havin~ . ~ne approacn didn't wor k tnen . But now I'd guess 
it ha~ a much oet er chance : we are conside r ablY more 
~ seasoned", we have t he be~inn1ng B o£ a gOO d framework for 
portraying ou r plana (the Baseline Record ), and we have a 
workin~ J ou rna l/ ilessa~e systeM throu gh Which to con duct a 
cumulat~ve d i a l ogue . 2el 

There are two c ompanion m~mos to thiS one: The " historical 
sketch nentioned above (Journal , S627 ,), an d a specific lis t of 
p lannin~ 1tel s (Jou r na l , :,62 6,). These memos aren I t as 
comple~e as I ' d like , bu~ I am in~erested mainlY in getting 
t hings launc hed with a r easonble expression of my position. 2£ 

The spec1fic " O~SE11ne items '! in(5626 ,) are sort of "for 
consideration ." They are t he res1ctue of a n earlie r phase 
of my recen~ act1v~tYI leadin ~ up to this memo ~~ when I 
WaS start1ng out oy COllectin( my thou gh s on our planning 
sltua t1on . Tney gene r ally represent items of concern to 
me , bUt t hei r r elat1ve de gree of aevelopmen~ doesn 't 
represent relative 1mpo rtance. 2£1 

No~ only would I liKe fo r each of you t o rea d this mem o , 
but af terWards please see What you ca n do over the coming 
wee ks to helP A~C aevelop active, fruitful dialog ue tOWard 
building our ~aseline Record -- and towa r d building a 
continuin~ "mode of 11fe " 1nvolv1 ng more- general and 
-construc~ive dialo~ ue ~ nd be tter plannin( . 

8 

2£2 

20 
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INTRODUOTION 1 

Earlier this month I began or1en~ing myself toward a next push 
on our planning. One of the first steps w~ s to began noting 
Oown th e things that appeared salient (to me), which r esulted 
in the enclosed rough notes. When I began t o get oriented, I 
Oecided that 1 might as well Journalize these notes as a sort 
of comunicat1on vehicle. It needed &n Introduction, and the 
writing of that began to extract from me quite a bit of 
material that in the end I felt was much more i mpo rtant than 
these spec1fic·item notes -- or a least it was of such a 
different nature that haVing these notes appended see meQ 
inconSistent. Thus the separate JOUrnalizai ng of the 
erstwhile "Introductions" as (5625 ,). la 

GENERAL 2 

HSR 

Report (dr.ft due Feb. 71. 20 

Want to minimize the expenditure of effort whose written 
product 18n't also of high value to our other needs for 
reference material ~- especially for NIC and general Ne t 
needs. 2al 

Specify HLP's (Higher-Level Processes) neeae d , to support 
ARC/NIO operational proce~ures 

NOTEt ~HLP" is a term lately evolved to refer to service 
processes that are of a generally higher level than those 
represented by current commands in NLS, TODAS, and EXEC, 
A characteistic seems to be th&t the process involves 
interaction with the user, an~ the process is otten 
affected by the user's working information. The 
Collector-Sorter, a Calculator Program, and the Journalizer 
Processor are examples of HLPs, and so will be our ~uery 

3 

3a 

system. 3.1 

HLPs will be used for many things, and as discussed 
below, we need to work out a general a pproach for their 
implementation and use. 3.1. 

OPERAT I ONS 

I imagine that. it will take us a while to develop this 
Activity into "maturity" -- but, there is i mpo rt.ant neeQ. We 

1 
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are ~efinitel y leaving the 5ta ~ e where we r an an l' exper1mental 
facility", and entering one 1n which our experimetation goes 
on within what We have t o consider as a service environment. 4a 

I assume that our Operations Activity 1s concerned with both 
quantity and quality ~- i . e., not jus t to kee p the system 
running, but a lso to conside r it as a physica l resou rc e irom 
Whi ch its users Should e xtract ma.x i mim uti lity. 4b 

One important need he re i s t o learn how t o measure a nd analyze 
both system performance and system utilization . 4c 

SPECIAL SS PRO J EC TS: 

Archi vaL s ys te JII. 

EarlY nail down the s pecs for t his 

Note : lid like to consider possibility of this being 
largely implementea as trulY a t1higher-level pr ocess " 
(an HLP) , wi t h the same family of l an guages as the other 
HLP's we expect ~o de velO p. Therefore I' d like the 
arc h1val~system specs wr itten with cons i de ration of this 
-- e.g. the &rchi~ecture developed with modules i nd 
l e vels that corresspond to different deg r ees of 
t1lik11hoOd" of their being candidates for pro~ramm1ng in 
tis way. 

Old, rel evant notes: 

12314-1ike aisk system ) 

Get quotes from several sources. 

Le as i ng, expect montly costs of like : S1750/ mo , 
one-transport sy tem 

Controller $1200 

Ea ch transport $550 

DiskS, ea.. 8300 

NET le.g. UCSB) 

rela tive pe rformance, c oa ts, etc.? 

2 

5 

So 

5al 

Sola 

Sa2 

Sa2a 

Sa2al 

S02a2 

5a2a 2a 

Sa2a2b 

S.2a2e 

5.20 

Sa2bl 
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Mag -tape 

Will pUSh on ~o get a PLA N, (~KE to pUSh or this) 

Wh o to generate specs on a system? WSD . 

H.ro Copy 

Software Interfa~es tor i mprove6 service ~o remo te terminals 

5.2d 

5. 201 

of variou s kinds : Sc 

Specify generally (and specifically whe re appropriate ) the 
kind of termin als and services where we l d see the most 
cost-payoff return, and dev e lop de sign proposals f or our 
prOViding t his service. 

We are already c omm itted t o t he IMLAC as a can di date. 

Output Processor 

Speech-string NLS 

Increased potential relevance in the ARPA Net becau s e of 
t he forthcoming Speec h pro ject(s ). 

SPECIA L SUBS YSTE MS (As DescribeO trom User Feature s) 

Special HLP.: 

I nstructional aidi (Comp uter-Aide d Instruction) in specific 

Scl 

Scl a 

Se 

5el 

6 

6. 

are~s 6a1 

Query: over catalOgs, NIC, Journal, Measa~es , notes, etc . 6a2 

Languages and tec hn iques to help HLP Writ i ng , Debu ggin g 60 

Graphic M.nipul . t1on 6c 

TabUlar Rep res entation , and Man i pulation 6d 

Interactive, Calculator Gr aphics 6e 

PUblication System 6! 

Tabl e - oi- Contents generation 6£1 

Index Genera tion 6£2 

3 
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Cross-referencing 

Indirect r eferencing (like to appended bibliography) 

Mixed text an~ graphics 

Including "display snapshots " as illustrations. 

Transcription System 

clerical and computer help, special proceoures and 
conventions; using dictation, pencilled additions, longhand 
drafts, deferred-execution input on spooled TY terminal, 
computer-assisted transcription (speech-strin g 
manipUlation ,) 

SPECIAL USER FEATURES 

Set Manip41at1on 

Baok Links 

MUltiple Sequences 

SimultaeneoUB activation 

Variable priority (InclUding Bac.grounding) 

Window~ng 

userls tile - manag ement work from NLS 

User can build interactive processes of his own, and integrate 

6f5 

6£5a 

6g 

6g1 

7 

7a 

7b 

7c 

7c1 

7C2 

7d 

them into hiS priva~e NLS repertoire. 7f 

Real·time text-graphic dialogue. 7g 

nIC-O RIEnT ED 0 

Network Communication System (NOS ) 8a 

The "NETWX " successor -- What i~ takes to take care of the 
I MP TY's , up to what we any way had envisioned for t he "NIO 
Interface". Sal 

Specify HLP's neede~ lor user querying, NeS, message sending , 
dialogue entry, etc. 8b 
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Improveme nts in TODAS , for document-deVlo pment USe 

Line-at-a-time-, and half-duPlex-terminal support "port " or 
operating mods 

NI C Message system 

Remote printing ISi,e line·printers) 

Automatic distribution 

Message , new NI e -Journal entries to go to t he site 
collections, etc . 

Instruction/ Reference manualS, for our stuff 

--- other POSSibilities ---

Deflered execution TODAS, file manipula tion, e tc. 

Dat&type 

Microform system 

conversion 

OOM output 

St&ndard readers that weld recommend (or are we committe d 

Be 

00 

Be 

Bf 

8g1 

8h 

8i 

8j 

8K 

81 

811 

812 

to paying for each site'S first reade r ? ) 813 

Frame-jump system 

RINS 

Getting ARC "Library" going -- periodicals, books, i ndice s 
for, .•. 

speCial-interest needs assesaea , e.g. : 

Software - engine ring 

Information s¥stems 

Data - base management 

Products 

81 4 

9 

90 

90 

901 

902 

903 

9b4 
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Terminals 

COM 

Microfilm 

Developmen~ of collections for speci&l~interes t activities 

Conventions , special tOOls, for linking note s into catalogs 
for "conjoint retrieva1 11 

DSS ' SPECIALS ' (WHE RE DIFFER ENT FROM NIC NEEDS) 

9b4a 

9b4 b 

9b4C 

9C 

90 

10 

HLP DEVELOPMENT PLANS 11 

I want to review the matter of comparative payoff in HLP 
development, relative to re-th1nk1n g the progamming languaes 
for HLP. 11& 

Some HLP'S will be very important tor us to have du ring 
the next few months -- pushing aheaa with them seems 
worthwhile, using our present approach f or their 
programming. We should derive useful orientation about 
re quirments and possibilities for better HLP langua~es. 

candidate HLP O evelopmen~s, for tbe ne~r-future 
implementation. 

1101 

11b 

Catalog managemen~ , 11b1 

entry processing into HIe/ARC Journal, 110 2 

General approach I'm currently looking for in this dep artment: lIe 

We shoulO produce soon two types of formulation: llcl 

Requirements, useful possibilities, anO relative values 
thereto, for HLP's within the ARC /NIe environnment -­
the type of material from Wh ich we c an develOp specific 
user-feature plans over the coming year. llela 

A language-development proposal specifically aimed at 
.upportn~ HLP writin g llc1b 

and then balance our plans for developing langua ges ana 
HLP •• 

6 

llc2 
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Notes on current (12 NOV) activity; 

New NLS (experimental) ready in a aay or BO. 

Hanual ~~ WLB been developing (baSS, hlp~oc,) 

5626 

General Plan -- e,g. What HLPs to Oevelop, trial specs, 
e~c. (engli Sh, plhlp,) 

HLP progr ams written 

Walter -- Old-catalog-format conversion aida 

Fred -- small que ry system 

Bruce -- Formatter, for citationa. 

SPECIAL SOFTWARE ACTIVITIES, 

LlO deve lopment: 

s~ring Handling 

HLP Programming Language (s) 

--
Multiple-sequencing (tor users) 

Incremenal Compilation 

MUlti-module 

System mo nitoring, and usage/performance ana lyses 

SPECIAL, SORT 0' 'NEW' ACTIVITIES 

USER FEATURES (The Activity) 

ARC's methods lo r recor~ing NP , Plans, etc ., wih respect 
the users, at their different level' of in volvemen~ &n~ 
proficiency. 

Development of projec\ed "Wh ole-system" envirnment of our 
users. E. g .: 

~o 

The "office" picture -- 4evelopeO with atten~ion to the 

7 

llo 

lldl 

lld2 

lld) 

lld4 

lld4. 

ll040 

lld4c 

12 

12' 

12.1 

12.2 

12.) 

12. " 

U.S 

12a6 

1 2b 

13 

13a 

1).1 

13.2 
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different special "~orklng-context dom ain s " Whic h will 
be part of the computer - aid environment f or 
systems-development team ~. ror instance, Pl anni ng , 
project review and evalua tion, task control, 
configuration management, resource manag eme nt, design 
development at different special levels and tec hnical 
domains, system analysis 11n each l evel and doma in), 
design documentation , checkout, debu gg in g, maintenanc e , 
correspondence, pUblication , external-world 
"intelligence" activity, etc. 1)a2a 

General dOm&ins, such as stUdy, formulati on, 
argumentation, analysis, special portrayal development, 
etc., will be the founda~ion of all specia l wor k . A 
3~rong body of concepts, conventions, t e r ms, pr ocedure s , 
etc . mU8t emerce and keep growin g . 13a2b 

special plans for user reference 8u p por~, t eB tin g, and 
training. 

HANDBOOK 

8 

l JaJ 

1JO 
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NETWO RK MEMO 

from: Dou g Engelbart (S RI) 29 Dec 1970 

via: NIC 

to: ALL SITE LIAISO NS (Directory: NIC 56171 

We (NIO staff) a re distributing two me mos originating frOA 
SDC : NI C Items 5628 and 5629. They represent a t ype of 
communique that we want to encourage and give supportive service 
to. Will you please see t o it that appropri a te re sponses are 
produced from your site. 

In the formulation for ou r ~ N etwork Dialogue Sys t em," ISee NI C 
~?92 ), t he TeChnical Liaison man at eac h site wa s to ha ve a dual 
function: 1) to support the peoPle at his site with technical 
information about the Ne twor k and NIC, and 2) t o se rve Network 
people from outside his site bY fieldin g tec hnical que st~ons 
aimed at hiS Site. "Fielding " doe~n 't necess arily mean 
"ans we ring~ the Ques~ions , but rather seeing to it that the 
appropriate person at his site agrees to provide an answe r (and 
supporting the person with informa tion a bou t the Ne t wo r k if he 

1 

2 

3 

nee ds i~). 5 

So, for eaC h of the two snc memos , please do ~he follow~n~ : 

1) Communicate to the sender acknow1edge~en ~ and di sposition 
of hiS memo .~ perhaps an answer, or the name of the pe r son 

6 

who has agreed to answer . 6& 

2) Communicate bY phone if you wish (as suggested in the 
memos); but I wOUld encourage an alternate mode .- an 
informally written messa ge transmitted by your Agen t, via HIC, 
as a sort of "registered me ssage." Using this co~munication 
mode helPS accumula te a recorded dialogue. These dialogue 
items (separa~e comm uniques, memos, messages, ••• l will be 
retrievabl e from NI C, and for a While many of the m will be 
duplicated and kept on file with your local Agen t. AmOng 
other Val ues de rive d from ~his for m of recorded 
intercommunication, we hope t hat people at diffe r ent si~es 
browsin~ through such interChanges will become motivated t o 
join in on the dialogue by entering contributions -­
questions, comments, aoded infor ma tion -- ve r y mu ch as thou gh 
there we re a con~inuous multi~ party d ialo~ue goinR on whe re 
eve r yone is invited to p~rticipa te when an d where he wishes . 60 

1 
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Letter to Martha Pattillo, Cen ter for APplied Linguistics 

Martha pattillo, CoorOinator 
f ile Management System Inventory 
Center for Applied Linguistics 
1717 Massachusetts Avenue , N. W., 
~ashington, D. C. 200)6 1 

Dear Mi •• pattillo: 2 

This concerns your letter of 17 December, ARC(563S,), You r NSF 
inventory project interests me on several counts, wit h respect to 
the Oevelopments and Plana of the Augmentation Research cen ter 
(A RO I. 3 

1) We a re using/Oeveloping an infor ma tion s ystem who s e 
description can be supplied for your inventory . 

Under our ~bootstrappin g ~ mode of dOing 
augmentation-systems research , we a re continUOuslY 
developing and i mproving the system's features tOWard 
increased service value to our own croup (systems 
developers) -- wherein file and d~t& mana~ ement are 
rece iving ever more a~tention. 

AS a Participating "node" in ARPA 'S exp erimental computer 
network , our research center is serVing as the Networ k 
Information oenter (NIC) . I n this capacity we are well 
a lon g in developing means f or re mote query and access to 
bibliographic catalogs and full-text documentation by 

3< 

3&1 

Network-linked people across the country . 3a2 

The Network is only just becoming functional, and until the 
participants can "reach us" fr om compu ter ter minalS, we are 
prov i ding a hard-co py serVice, throu~h t he mailS, that is 
automlted by our Center'! computer aids. 3a3 

21 Under a contract wi t h the Office of Naval Research, we a re 
currentlY extending the system with special tOolS and 
technlql1es tOWard developln~ what we call a Rese&rch 
Intelll~ence system (RI NS ) -- designed to support the 
collection, management, analysis and pU blication of survey 
information need ed by R&D grou ps. 3b 

We are Planning to use RINS to help develOp .n 
~1ntelli g ence" data base relevant ~o computer-systems 

1 
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development, in Which a base on informa tion systems is a 
key part of the plan. 3bl 

We are hoping to see the development of Parts of this 
intelligence base become a cooperative ve nture, where for 
instance we mi~ht SUPPlY remote computer-.upport service 
(RINS) to a group who are developin, a spec i &l -intereBt 
intelligence base. They would get computer aidS for 
compOSing, editing, catalo ging, indexing, and PUblishing 
their data base, plUS querying and access aids if they are 
needed; and also they would have access to the intelligence 
information similarly developed bY prior lor concurrent) 
~ rou ps . We would expect then that this new data -ba se 
component would similarly be available for other groups. 3b2 

I am mailing some of our recent r~ports to provide you with the 
most relevant of our technical pUblications . 

It occ urs to me that perhaps we could do some mu tually useful 
collaborating. In t his regard, I would like to learn more 
about your Center ' s activities and plans -- do you have any 

4 

written material that you COUld send to describe them to me? 4a 

I will be in WaSh ington durin g the week of Janua ry 25, and will 
try to give you a phone call to get acquainted . (1 am a member 
of a Panel on "Information S Y8tem6,~ under the Computer scienc e 
and Engineering Board of the National ACademy of Sciences. We 
are having a long meeting, so I don 't know yet 1f I w1ll have any 
spare time. But note that this Panel participation provides 
another area of my activity that relateS to what you I re working 
on. ) 

Sincerely , 

DOUll.s c. Engelb~rt, Manager 
Augmentation Research center 
Stanford Research Institute 
Menlo Park , california 94025 

cc; D. R. Brown 

encl : ARC ~iblio sheetj RADC '70; NASA ' 70 . 
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NETWORK MEMO 

fro m: D. C . Enf{elbCtrt. lAke) 

via: NI C 

to: Abe Landsben~ (SDC) 

c : All Sta~ion A~en~s IDi r ecoor y : NIC ,617 1 

re: Your Phone call to tUC at 11 : )0 , 19 January 1 971 , 
concerning ORtiIT _no ~ IC . 

I th1nk ORHIT is an l mp ress1ve systen . I ' m not sure what. yo u 
have in mind about ORBl~ and " coordin~tin~ witn TODAS so we can 
excha.nge bib110f'!raphic refere-nces ••• 'I (as 1 r.ot t.he message ) .-

1 

2 

Ja 

4 

but I woulrt b~ ~ ntereSLea ~n learning Mor e aoo ut your interes t. S 

Last Spring we scoutea out the h tworK s1teS to see if any 
dat.a " ba.se managelilE'n't. eyst.ems waule be accessiole thr ough the 
Network. r was particularly 1nter~sted in TdM S, Cdm s , and Orbit . 
Clear We 1ssMan (b DC ) tola us tha.t none of these sys t ems would 
"naturally " be Otl ~he Ne Lwor k , bu~ for due conSlderation tn ey 
could be m~ae so . 6 

We we r e explor1n~ ~he I OS5 1 bi ll~y Of using such a system for the 
lar ge - bul k ulana~e~ent of the oiblio~ r aph1 c baBe for NIC as it 
mi ght grow ..... USl.ng onr type of fast (and expensive ) p rocessing 
for SMaller sets of dat~ ~s extr~cted for Bpeci~ l study by the 
big-base 5ysteln . ThiR i s part of our 3peciflc interest in 
" d1stribute ~ - data - base ~an~geMen t; '1 see NIC memo (5699 , ) Iny reply 
to Arie Shoshani ' s ne~o (~629,1 . 

We didn't f i nd ~ r eadY - lnade Networ k"' avai l able i g- base system , 
and we die resolv~ a reasona ble app rouch he r e for bases with 
tens- of-t housanas of items (which sufilce~ for NIC 'S needs fo r a 
Whi l e). But we nave re~aine~ intereste 'i in tne possible 
emergence of a ,ood sys~em, and i n how we mi~h ~ make use of su c h 
a r esource for ruanaEin~ ~e~work-relevant 1nformation . 

ORB IT woul d be ~ marvelous posSibili~y 1n ~ha t res pect 
What is it s s~a.t.us l'l'it.n respect to 'oeinf( available through 
Network? l i d 11.Ke to IJear . 

but 
the 

otnerwise, i ntercha"~1n~ relevant reference in10rmation , or 
en ga~ in g in any other collaborative or co-operat ive activi ty, 
would be intereB~1n~ to consider. Wha t might you have 1n ~1n~? 

1 

7 

8 

9 

1 0 
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hope then t.ha t 
more With l'lim. 
m1 nd. here? 

27J AN7l DeE 5696 

tn~ re woul~ oe an oppo rt.uni ~Y so~e time to interact. 
woU11 ne be associa ted W~th whatever you ha ve in 

NIe .5139 .1 a.n iteM ~n Y<lur ~tat.~on ' 8 NIC Collection (a re port on 
our pro j ect iror l ast Arrj lJ has ~ ,ood deal of technical 
information abo~~ our 8~ste~ . ~~fer to APpendi~ A fo r a detailed 
summary of t.he ~rinc~oal user £eatu r ~s -- especially Section II 
(p . lU S ) abou t the TuDAS int~~f~cp . Toe rest of the report 
contains a Yre at. dea l 01 technical information a bout our systems , 

11 

Which may be of npIp . 12 

Let fI'Ie hear aboUt. furt.ner ini'orlt'ption nee d s . And if you can , 
will you please fonJarc:1 some up - to - da t.e ORBIT reference naterial? 13 

2 



( 

) 

) 

) 

':56 98 1~ 01/27/'l1 Ob09 : 02 M~J 
(by JeN 1/271 . hcD :" 
DeE 5698 

NETWORK MEMO I'; 

, "P' "I; : ~5698, 01/2717 1 0604 :15 DeE ; 
27JAN7 1 

l11 B; • MCH =6.S : • PYI' =0 j • ~I d) =.!.l.au; • bCH = b;,i • PlzN =0; • SNB=Q; • DPR =O; • PES; 



• 

) 

) 

) 

27JA N71 DeE 5699 

NETWO RK M'~O 

1 

Via : "I e 2 

To : Ar1e 5hosn~ni (SU~) 

Suoject. : Pesponse to d I e i S629, ) 

In revie win g progres~ Of NIe d1~ lo,ue , I noticed (W1t.h a bit. of 
chagrin , t.h a t we had not vi ven ou r 01rect res pon se 'too your query . 5 

The Aug m e nt~ tion Research G~r te r i s muc h very interested in 
dlstribut.~ d ctat~ h~sps . our tn t~ rP.st is en tj re l y fro m our NIC 
point of vi p", . 

We have InOKea a t t.he POSS~bl1it1~s of us i n~ a dat.a- base 
management syst.eR ~t anot.her qit.e t o mana~e t he large - bulk 
blbliolrarn ic hasp 'tonat ~e exppct. ~IC 'too nave with1n a year or 
BO . We r e c entl) rec~lve1 a telep~o~e que r y fro~ Abe LandSbe r g 
(SDC), about ~DG ' ~ OCdI~ ~yste~ , a8kin~ U9 1£ ~p mi ,h t be 
int.ereeted i n so~e sort of coooerat.1ve int.ercnang e or 
collabora~ion . ~ee 10 ( >6~B , ) fo r my de~a11e~ a nswer . 

Here , we woUJ.~ use ano~t!er t 6 veilS tor some o f t. he Mana gem e nt. 
and query ope r at.ions over ~ bulKY ~ at.a ca se that we main~a i n . 
This woul d O~ t.o supr l ~11ent. our own qu~ ry and manipulat.ion 
processe s, Wh1Ch evo l vea in an environl~en t. of fast. and 
ult.ra - fl ex1ble manioUla t. ion (fo r Bt.uny , 1 n t.e v ra~ion into 
document.at.ioll , e t c . ) o f sl't!R. ll~r da. t a ba ses . We aren 't. ye t 
sure of wne r e t.he break- even Blze ~ou ld oe fo r us if we did 
di vide t.he dat9-mana~emen t t asks be t. ween ours ana anotner ' s 
systems -- we ~ re s t ill in t he i nvesti gat.ion sta ge . 

Where we stor e tn~ da t a , wno~e bib liog r ~p nic development.. and 
JT\ana~ement. we taKe c~re of . is ano t. he r que stion . 

We ar e a nt1c1patin~ the Trillion- uit Laser Store that ARPA is 
inst.llin~ at the ILLIA~ - IV a1 t e -- assu~1nK t ha t the ~rchival 
s~o r age of all the G1C - catalo~ue~ compu t e r f iles could be 

6 

7 

.,. 
8 

han Oled ~he r e . 8a 

pend i n~ t.he stor p ' s ava~18b~1~tY , we na ve oeen e xploring 
various ooss~o1lit1eo 1 01 an ~n t~ r 1~ a rc hi ve -stor ag e s ystem ; 
for 1nst..:lnCe , we n~ v~ COl;sic'le r eCl US 1 n,a: t he s e rvi ces of the 
operator s ana d~sc - f11 es a.t. t he l,:OII.pu tat10n Ce nter at UCSB 
(via t he ~et~o r k) . ~ave Har r is RIIO hi s ;SSOC1a,te S there have 
been ver y c ooocr at1ve 1n en c ou rn~ 1n~ t his . Bb 

1 
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NETWORK M.MO 

Our ~a in proolem in bo t h 01 these cases (for eng~~in~ in 
distributed da~a - base s~udie s ) n~s been our Rettin~ tremendously 
immersea in transferr1ni~ our syst~ms onto our new POP-10 . By 
Ma rch we should bp in a oeL~er posi tion to pursue these ma tte r s 
again~ We woula welcome ~ore dialogue on the mat ter . 9 

Bill Duvall is ~orKin~ on the desi~n of our file - manag ement 
system, for our new PDP - IU TE~EX environment . You can cneck 
di rectl y w1tn him for further ae t ail s of our Plans and 
development s . (415) j26- 6200 , eAt )208 . 10 

2 
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NETWORK MEMO 

) froml D. C. Engelbart (ARC) 

Via: NIC 

TOI R. E. Long (SOC) 

c: All Station Agents (Directory : NIC 5617) 

Re : Response to NIC (5628,1 

I am sorry that we took so long to ansWer your memo. We 
inVOlved 1n figuring out hoW to support a dialogue system 
almost forgot to participate in it, 

got. so 
that We 

We aren1t, LISP users. It. 1s quite possible that. we will Want to 
integrate some LISP processes as tools aVailable to our on-line 
users. This isn't too likely this year . If we do, our PDP -10 

1 

2 

J 

4 

5 

6 

put. the whole BBN-TENEX LISP system at our dis posal. 7 

) 

) 

We plan to give first-priority support to heavy use at NIe and 
of our NLS (for general use) -- to users Within our own group an~ 
scattered around the Network .- 80 we expect to be very cautious 
about the way we would let LISP users loose within our system. 
So , even t hough we will have & very nice LISP system, our 
resources are committed to giving first priority to o~her types 
of u8e, and we would prefer not to promote use of our lOIS LISP 
system until we learn more about the 10 1 8 carrying capacity. 

1 
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NETWORK MEMO 

From' D. O. En gelb.rt IARC ) 

Via, NIe 

To Len Chaitin IB RAI) 

c, All Station Agents IDirectory, NIe 5617) 

Re , Response to NIe 15637.) 

Bill Duvall is now ~esign1ng the file - management s ystem for our 
TENEX , We have , 96 - mecabyte Bryant DisK Which we plan to use as 
working secondary file s tora ge. We need aome fO Tm of tertiary 
s torage and a £11e-manacement system that automatically moves 
files between secondary and tertiary storlge according to demand 
and access UBage. What we will actually use tor tertiarY storage 
will undOUbtedly change. We might begin with mag tapes and from 
there go either to moveable.he~d diSk transports tied to our 
computer. or perhaps to a 231~ (or even mag tape) storage at UCS B 
Computer Center -- via the Network. see NIe (5699 ,) re garding our 

1 

2 

3 

3 a 

4 

interest in distributed data bases . S 

It WoUld seem worthWhile for you and Bill Duvall to communicate 
directly. He lives and works (on line) 100 miles away. but you 
can easilY reach him by phone throulh an Off - lite SRI extension 
()268). and he 11 here at le&8t one day a week. 

1 

6 
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NETWORK MEMO 

From, D. C. Engelbart (A RC ) 

Via, NIC 

To: Ari Ol likainen (U CLA ) 

27JAN71 DOE 5702 

c, All 5h~ion Agents (Directory: NI C 5617 ) 

Re : Response to phone message to NIe from Anita COley 

This is in response to a Phone mes sage to HIe from Anita COley, 
your RaC Agent. She said that you haO heard about a (possible) 
meeting to be held at SRI for Liaison and Station Agents J and 
that you woUld like to know more abOut it. 

you dOUbtlesslY remember thiS topic coming up at the ~eeting 
Steve Crocker organized 1n HOUston at FJCC time . 1 am all for 
having an Agen t/Liaison get-together here -- I would very much 
like to show all of you what we are doing here, how our s ystems 
work, how t ·hey will work tor you when t.he on-lineness becomes 
real, etc, and I think that such a mee ting woUld greatly boost 
the sort of Ne twork-wide interest and activity I want to see. 

The mos t appropriate time for us to organize and hos t such a 
meeting would be after our PDP-10 transfer 1s (reasonably) done. 
The £irs~ oppor~unity WOuld likely be in mid - March. I plan to 
discuss the matter with Larry ROberts , steve orocker. ana the 
Principal Investigators at the feb 9-11 ARPA contractors meeting 
in San Diego. I Was Waiting to announce anything about it until 
after that meeting, AS soon as I know anything more definite, I 
Will inform you (and the scattereO clan Of Agent-Liaison 
counterparts to Anita and you), 

In the meantime, any fUrther Questions, comments, etc. fro m you 
about NIe, dialogue, Reference and Communication Stations, roles 

1 

2 

J 

6 

7 

of Agent and Lia1son, or etc, are welcomed and encouraged, 8 

1 
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NETWORK MEMO 

fro m I D.O. Engelbart (ARC) 

via: NIC 

to: ARPA/1PT Principal Investigator •• see (5454.). 

c, All Station Agent. (Directorr: NIC 5617) 

reI ARPA Contractors Meeting Short Summary Reports 

TOPIC: Larrr ROberts recentlr (14 Dec 70 letter) invite ~ you to 
the ARPA Contractors Meeting in San Die go, fe b 9 throu gh 11. In 
that letter, he asked each of us to provide 40 copies of a short 
summary report of our group's activities, for distribution at the 

1 

2 

4 

meeting . S 

ACTION FO R YOU: This memo is to ask you to see that & certain 
u-d1g1t nUmber is put on your summary paper When it i8 so 
"published q

, preferably appearing on the upper right corner of 
each pa ge in this form: "Nle nnnn". 6 

Have your secretary take your !our.Oigit number tram th e 
attached list. ~i.tributed as NIC (5454.). 

And, if reasonably convenient, have 
for di.tribution to the NET-site Ri C 
I R&C 3 Reference and Communic ation.) 
duplicates from the copy I otherwise 
meet1n,. 

her sen~ 2S copies to NI C 
station collections. 

This will e ave us ma king 
~ill bring baCk fro m the 

REASON FOR ASKI NG THIS: I want to make these summaries 
available throughout the N et~ork community -- SUch a process is 
the proper concern of the Network Information c e nter (NIO). 

6a 

60 

These documents will be valuable reference material. 7 

Your teur-digits are the acc@8sion numcer that will De used 
for bibliographic control of your summary. Your attaching the 
numbers initially will accelerate NIOla distribution process, 
ind will help aVoid confusion in SUbsequent referencing and 
querring. 7& 

Whether or not you mana ge to attach the num ber. we will enter 
your summary into the NI C COllection, under thiS pre-as si gne d 
number, and cataloc it BO as to make it locatable bY sc annin g 
our hard-COPY indices or bY on-line query. 70 

1 
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I NfOS YS 5706 

I NTRODUCTION 1 

consiae r ~he ~ecn.l0~ogy t~~~ our P~nel stuOies , fo r its 
POBS1bil itle6 and nee~s 1~ reled/ing tne Hlibrary proble~ H 

Whi le we ~r~ eXRT,ining pO~81bi11t 1 S , trends , etc ., we shoula 
keep t hp follow1n~ 1n ~1n~ : la 

ouri nr the periOd in Which computer tec hnolo~y 1s being 
exten81velY i:ltegratcd in t o t he Lib r ary system , there will 
be concurlent act1vi~y bY othe r segments of our society , 
indus trously inte~rat1n~ computer 5Ytems into their 
workad~y ~orl~ .- to~ard hplping in suc h tt1ntellectual , 
knowled~e - ori~ntea H act l v1tle~ as t he ir stUdyin g , 
tor~ulatinM , cn~~un1c~tint , tPaching . deliberatin~, 
ne~otiat1n~, Dla~~1n~ , ~an~linR , e~c . lal 

On a larle sc~lp this will nave an overWhelming e ffect on 
tne oUant1~Y of ~lgn1ficant , recorOeQ comm unic a tion ~ ha t 
will need to OP s~orea ana rendered r etr~ev~ole for 
subsequent access -- ~ . e . tnp liorary problem is going to 
be made very ~UCh o~~~er by the very ~echnology that 
provides nop~ for rte.l~n~ ~ lth 1t . 

NOT~ : ~y ppraon~l profession~l act1v~ ~y 15 very B~rongly 
orient~d ~o~ard 1G~rOV1n' th~ 1nforma~ion - management 
ca pabilit~ for ~orKin~ teams. 1 f 1nO tnat the 1ncrease in 
recorded Q1alo~ue that results is qui te ma r ked . Moreover , 
to increase the coup11n~ oeLween the i ntellectual efforts 
of d1ffercn~ ~roups , 1t is imDort~nt to ma ke their workaday 
infor~at1on available ta e~ch other -- i . e . t o have 
library- 11Ke serV1ce over tne memos , trial design s Rnd 
Plans , ana!yseA, stUu1eS , etc . ~hat a re s con 5 t~nt prOduct 
of an ac~1v~ ~rou~ . 

This is the on!y Wdy (1" ~v opinion ) tha~ we can 
~ffec~1vplV harnes~ the 11ltellectual and knOWledge 
resources of nUllana ~ith1n large- scale ac~iv1tie s -­
i . e . w1thln ~ne SOCiAl institu~ions Whe rein ou r most 
COMPlex, ur~pnt prObl~mR mUBt De solved . 

ThUS , tec~nolOPY \111 likely open tne flOOdgates t o ~he 
pr oduction of ~ v~stly ~r~Rter volUMe ana d i versity of 
rec or~ed ~\~teriRl . 

Th e si ze Of currel'1tly puollsned in.forma. tion pa.cket s is 
influenced b) PVOl'1~1on ~ithin a non - automated culture . our 

1 

1&2 
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D. C. Engelbar~, 24 Jan 71 
Interi~ Pos1tion- pape r 

24JA~71 DOE 5706 

INFOSYS 5706 

emer g e n~ hi~n tpchnology could eas11Y make practical ~ne 
inde p e n~cnt ~U~lic~tion of par~g ra Ph - a1zea packets as relevant 
and valuab l e con'l.rl.ou~ions t.o a recorded dialogue . (This, in 
fact, i s seer to oe very prohablp iron my own 
experimen'l.atlon . ) 10 

The rec or ded dialo~u~ systen for a social institution is 
certainly a critical componen'l. Of ~ha t to an or~anism would 
prov1de " he fUnctionA of its central nervo us sytem. It is 
absolutely ~ssential 'l.0 ~ne continued evoJution Of society 
to ward Dr ovioin~ an 1m!rovPd I1fe enV1ronment for its 
individual nU~lan be1n ~ $ tnat t he pro duction, m&n&~ement , 
retrieval ana ar.cess of recorde~ o1alo~ue be as effec~ive as 
poss i ble . lc 

Viewe~ as ou~ a par" of societ~ ' s r~c orded - dia l o~ue system , 
tOday's l1brar~eB ~a~ Posslh le show up as obsolete components 
_ .. the r-d syste11 of tomorro,", rna.;v well dist ribute the various 
functio ns of a li brary i n such a way tna" or dering, 
cataloguing , bibliograph~c securit~ , and pnys ical accessing 
(and studYin~) are done in widely 8eparated places an d /or with 
distributed services . 

Are we 100k1ng for a way to bU'l. tress tne librarie s with new 
technol ogy , or ar Q we lOOKing for the best way to i mprove 
society ' s r ecorded- oia logue system? 

CertainlY, 1£ we are looking for tne bes t way ~o imp rove 
society ' s rec o rded - dialogu~ system , we ~ ust make the most of 
the resources of our current 11bra r y systems. and should 
undoubtedly plan for evo~ution f r om the current situation in a 
harmoni ous sort of ~ay t hat amon~ other tn1 nRs doe sn't 

10 

needlessl y ab~n~on valuaDl~ assets . 1£ 

Miscella.neous 19 

Would "l1 brRrY aU'l.omation " b ~ an aopropria te t e rm for panel 
B'l.U dY? 19l 

What aspec~B of tile proole~ cOUld INFOSYS concentrate upon 
:so as: to n&xJ.ll1ize 1~S vR.lue to CLR , NAS /C S.t;S , the Library 
Community , ~na the CONollter Industry? 192 

From Wij~~t JaCK I\ettler B(!id ThUrSday : A tt Bri gh t" look 
at the t~chnolo~y Side 01 'l.U1nv.s . 

2 
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Can we l~~rn enou~n aboUt ~he l1brar y b~siness to mak e 
ai gnificaJl~ s~~tep.ents on tne businss economics of such 
areas as 1ndPxing, ca~aloguing , circulat1on , etc.? 

FOllowing are a nllmber of D~ r ~on~ l hyoo theses t hat re present 
my current "poslt1on " relative to th e stUdy of the I NFOSYS 
Panel: 

TIMELY SOL UTION kEQUIP~5 SIMPLE PLAN , BUT 80Lu AND MAS SIV E 

It really do~s see~ to me that there 1 5 a bas 1c c onsiOeration 

193 

1h 

2 

evi~ent here , in the Library Problem : 2a 

There is a verv complex inte rloc klng a~on~ t he economic, 
political, tradi~ional , ?~titud1na l etc . factors of the 
Pro blem . 

Any s i ~n11icantl~ effective SOlUt10n (Tne So lut10n) is 
ObV10usly go in~ to h~ve to ro~k e lar ~ e and pervas ive 
chan~es , ~nich ~1ll c ~us e many , quite traumatic adjustments 

2.1 

am on ~ 1nQividuals and tnstitu~ions ~ 2a2 

To ma ke ~ heRe m~n~ cn~nFes an ~djUstmen~~ within a 
comPlicated Solutlon - framewor~ ~oul~ I~Ult1pl Y horri blY t he 
d1fficulty of i~ole~entin~ th~ 501ution . 

I therefore feel that Tne Solut~ on has ~o have a framework 
that is slmple ~no direct in its essential de t ails . The 
complex ch~nges alIa aaiustments shoula follow from the many 
sector s and grou ps adaptillg r e lativelY au tonomo usly to 
un &rubiguous~ si~ple , 6trai'ht ~ o r ward directives and guiding 
actions -- as cnntrastp~ with a plan that inVOlves a lot of 
centrali zeu (or inter - f~ction ) plal1ning , coo r Oinating, 

2.3 

monitorint ana entol'cing . 2a4 

The "Bold ana Ma ssive " abpec t s woul d be necessary , I feel, 
from both a ,SYCholo~ic al and a techni cal considerations. 

PsYChologlC~l . becau~e there needS to he so~ething very 
clear and compellin~ in the ~ir aoou t t hP Chan ges to come 
to ~et all oarties ~ho really nave t o pa rticipa te in the 
chan~es and a~juBtments to ~e t aoout t he long and de tailed 

20 

procp ss 01 ~oin~ their pa r t . 2bl 

Technical ~ in thR~ the ohJec ~ive detal1 s of developinR new 
org&n izat~onal structure , rolps ~ equipment , services , etc. 

3 
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r eallY neeQs to oe thourht th r oU~h nct ~pproac h ed 1n a 
coo(l,inateu, tot~~ s~nRe -- flot a pa tc h1nr up of old ways . 2b2 

It is Quite ooviou~ to me th~t the chan~es nave t o be 
eVOlution~ry -- so 1 aR not intend1n~ the " dOld anQ Massi ve" 
to mean "aiscontinoU8 , revolut10nary ". I ~jean for "Bold an 
Massive " to aeAcriae tne ~oals and ener~ieB to be aSSociated 
with t he ~VOLUTIO~ of t ne Libr? fV System . 

Achivin~ a h1~h eVOlutionary r~t~, without discontinUities or 
traumatic snoc~ , c~n De S1~n 1ficantlY abe tted bY building 
these attrib~tPs ieto Tn~ ~oluti~n Plan : Simple; BO ld ; 

2c 

Massive. 2d 

LIBRARY DIPECTOr,:, Al-li:;, I r THl'~ O'jt;;; TO JjEA'R T}-[t SOLUT10N .. BURDEN 

~here is tne "inuustry " that can pr ovide ~ a rchitectural " an6 
"builder " services? 

~hose respon~~bility is to ~evelop lic r a r y au toma t~on? 

Libraries on the wnole seeM to oe ~n & helpless pOSition as 
compare ~ to another ~ina of inoustrial Pl ant that mi~nt be 
faced with siwilar conf11ctln~ pressures an6 denanas : 

Library m,na~ers ire appo~~tees whose operatin( bUdget is 
an a ppr opr1qtion ~ w1tnin an tns titution (university , 

3 

3a 

3b 

3c 

county , coroorationl . )cl 

They are no t tr;.ineCl to innovate ne IJ products , ouild new 
mar kets , t'tc . 

The y have ~o ~o~ru of D~rectors and stockholoers to decide 

3C2 

on a lonlt ~ ter;tl plan an1 COflHhit resources . 3c.3 

Are we expectin~ t~eEe ~ plant ranagers " to r enovate the ir 
industry, ~n~re ~t wouldn ' t at ~ll oe the plan t m~nagers who 
would C8 rry tollis our~en 1n otnpr industr i es? 

IS REORGANIZI'~ lN6 LID .PY INDUSTRY A VA. I D PUR SIdl t ITY? 

The commoQt l.~ of inforllation has a st r a.nge wa.y of being 
prOduc ed , MarKeted, i,aintalnetl, et.c . Any ot her industry 
operating this way AoulQ he unable ~lso to cope wi ~h 
large~scale '(:rnbl~"';s . lor eXlrlple , the steel i ndus try 
wou16n't have effic~~nt furnaces , the t r an$portation industry 

3d 

il 
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wouldn 1t have jets (or even airolanes , wna~ w1 th the fantastic 
revol ution they ~~volved) . ha 

1a it at all POSS~blc' that this in£ornation lndustry coulo be 
re-organlzed 1n Sllen a way ~s ~o gener a te lta entrepreneu rs, 
ca pital , etc. withln the usual " ~arket " system? 4b 

for inst~nce, how aoout char~ln~ full cost for library 
serVice , ad cost - accounted 1n a business - like way . Then , 
f or instance, tne bUdgeting in a un iver slty would have to 
pu t into top h~nds of its acadeiuic dep rtmen ts funds that 
ot herwise ~ould oe apDortloned directly to the librar y , and 
tne library would be chlrgin~ for serVlce costs and pe r haps 
seeking proflts . ~bl 

I' m sure ~hat the ~erm "information ut11ity indust r y " must 
be brought !ort~ rc~ularly for analogy 1n discussions of 
t h1 S Sort . aut to ri s~ old - h~ttin~ a concept in f i ni Shing 
my line of thinKj.ng here ~ I ' d like to po i n t ot that an 
electr1c- power Ut11ity , for its larger cu~tom~rs , must 
impose a ~onthlY charge th9t represents the costs of 
guarantee1nr tnRt the &~reeo - upon quanti ty of po we r will be 
a vai lable uoon de~lana . The Ut1lity company mus t establish 
an expenslve~ "rnpral syste~ of ene r gy converters~ 
generators, tranSMission lilies , and d1st ribution systems , 
and for eech bli customer he must lnstall a specific system 
of lines, controlS, trqn!ormers ~ and suen comin~ into his 
Pl ant that 1s aae~uat.e to Meet his dena.nds . The pea.k 
demand that a customer may maKe (1 . e . how many me~a.watts 
maximum he ca.n dra\O auring a given time of the wee K/ day ) is 
ver y care1ully negotiateo ana monitored because of its 
economic sivnlflcance in ~he business of supplyin~ power . 

SimilarlY, an informa~on utllity would have ~o charge bi g 
custo~ers for ~ne~ati~ted demand availability,1' as we l l as 
for spec1flc serVlces . For example , the h is~ory depar t men t 
WOUld r ecelVe a hefty char~e for maintainin~ a l a r ge , 

il b2 

seldom- used collec~ion in a condition of reaay demand . 4b3 

I appreciate such tnin~s RR tne fact tMa t this 0111 may 
exceea the current nuctget of a history department , and 
thR~ It ~i~ht ~e Ilaraer for oudget a11ocators to give 
~he 'hOI,ey tn t.tlat Qepar~mf"l"It. tllan to the li br a. r y; bu t a 
Rove such a.s this ~ou16 put tne decisions about 
financ1nv. librar~ costs where tney are more r elevantly 
COllnected into cost/value tradeoffs , a.nd would have the 
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aopropri~te eflect of oi3tr~out~n~ tne bUd~et - de£ense 
buraen Hore ... ·Iler!';> 1.1. ou~ht. Of' . 

The LicrRry ~o~ld get a s~pl~ oudget , and the H1story 
Departrtent ',,'oula t'lavl'" to 1"1,111" for its "libra.ry " money 
(nerhaps mak~ aeals with other deparimen ts fo r sharin g 

ub3' 

carrinr costs of Borne collect-ons , etc . ) kb)b 

If, for illstance , there actually mus t. be (for alII 
i<nnw) oi ,SO,OOO per year .funneled i nto toP library for 
e.cr RerioUB scnolar , it would seem to me i mportant 
to ~~ open aoout it and not nide this fact fro m 
scholars Rna tne11" b~ckprs -- show on the books what 
it rtOl"'S cost, P~8S the resoUrces thro u ~h the 
BcholBr'a depart~ent J bj l~ the department for library 
serV1ces and for on - de~and ~vailaollity , e tc . 4b]bl 

I know that tnis line of thoU~ht ar lfts fro~ the 
appropri aLe INfO~Ib area . 1 ,uess that I a~ Showing the 
results of rec~nt s~ru~~les of MY own to fo r mulate the 
wo r king relationsn1Ps bet~een elements of a large team so 
as to d1stribute responsibilites , freeao~ of chOice , 
opportunity to ao_pt , etc . ~Ve r tne group , t owa r d 
m~xim1zin g its 'let flexiDi11tY of develop1n~ and pu rsuin g 
human goals . 

I shoula point out that one of the Bi~niflcant things 
t hat concurrently ~111 b~ ~merging from the ha rnessing 
Of computer tecnnology , will oe new ways in Whi c h an 
or Kanization can be struc tured into functional groups, 
and ne~ speeQ ana flpxiblity in its inter - ~ro u p 

ne~ot1atian ~nu transactional .dmin13traton. This ty pe 
Of deve10PMen~ reallY could maKe a slgnifican~ 
diff~rcnc~ in ~he ~aYs ir Which an automa~ied 
in!or mil. ticn util l. ~y could op~ra te . 

COMPUTEH NFT~0RhS, UTILIIIK5, ANP RISOU_C' SHAIING ARI TriE 
SOLUTION rnR SikVICI'G LIBkAO! - SYHTE' AUIUMAIION 

Like any of tne otner bUBi~esses, ~iDrar1ea ~ill find it 
profitable to aut~Rte ?urcnasln~ , inventory control , stat! 
t ask monitor1nr, etc . -- I repllv can't ~hink tnat INFOSXS 
sn oul d worry Qver~ucll ab~ut au~oration oftnese a r eas ; it will 
CO Me about very nRtur~ll~J all0ce affected FainlY ~y two 

hblL 

hbU. 

things, Sa 

A 
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Gettin~ th~ ~ys~e&s 1n~U5try to be Aore ma t ur e i n 1tS 
ability ~~sign , inst~ll , ana operate efiective s ervic e 
systems . (See a1~cussion of tn1s £actor bel OW .) 

Bri ng in ~ COBts ~o~n ~1ll in turn come trom two thin~ s: 

A l a r ,e , ~ctive consumer m~rk~t (for comput~ r sys t em s of 
t hi s Kin~) , so th~t there is competitive pr eSBure t o 
i mpr ove pro~uc~ aes1~ns , m?nufacturing efficiencie B ~ 
ma r ~eting and m~inten~ncp services , etc . (This a l so 
depends u~on a cons1derably m~tured computer- sys t ems 
inaustry ~ "nien necesB~rilY hiS to RroW togethe r wi t h the 

Sal 

5.2 

5b 

its market . ) Sbl 

Eff icient use nf c~pit~l inVestmentS -- as out in t o 
8o f tw~re , hard~~re, Drocedures developnent ~ cata l ogu i ng ~ 

mic r ofilrninv , cOM~uter - ior~ transcription ~ compute r 
t ypesetting etc . 

In t hiB latter c~te~ory , I can ' t see any othe r fac t or as 
i mpor t ant as "computer net~orK1n~ ," W1th 1 tB wide r- mar ~et 
part i c ipation (sh~rin~) of naraware , softwa r~ and dat a -ba se 
re so urces . 

Fo r instance , un1versity Corpu t inR Inc . we r e v~ ry e mpha tic 
ab out the iMproven economy of maintain1Tlg and ooerati ng , 
larKe , multi - conputer installations , as oppossed to t he 
sa ~e t o t al comouting/storinR pOWer distr1 buteu over a 

Sb2 

5c 

nu mber of sites . Sc l 

Other seRments of OUI' society (otner ma r kets ) wi l l want ver y 
similar serv1cP~~ ~nd 11braries w1l1 be aDle to sha r e the 
l a r g er-~&rket benefits in buyir their se r vices f r om c ompu ter 
u tilitips . sa 

Ot he r neeQ5~ such as: lO~1Stics , inventcry ~ intelli«e nce, 
pe rsonnel~ purcna&in( , ruolish1n~ , merchand i s i ng ~ 5dl 

And reallY~ lihrar1es shoula n't oe in ~ne 
techn"logy-nan~~e~en~ and o~'eratin~ busin~s8 any more 
t han tne) shoulO oe in t~e pUblialling ousiness , or i n the 
business of ooiri~ ori~inal-scholarsnip reeearch and 
authorship to proouce the journalS they handle , or i n 
Reneratin, the1r own electricity , or etc . 

7 

5a2 
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A larger , more fl~x~ole , ~nd mor~ ac ~~ve ma r ke t plac e c a n thus 
be estab11Shec , in ternlS of ran~e of equipmen t a nd s e r vices 
aVaila ole for lior~r1e8 to select from (and chan~e be t we enl, 
an d i n ~er~s of the number and diversity of l i br ar y c us t omers 
an d needs " re~chable " by ~erV1ce venao r s oeal i ng with 
tr ans mission , stor~~c, and pr ocess1n~ _ This makes the 
differenc e oet~een i rup ractical POSB1bility ana pr actic a l 
fe a sibility in contemplat1n~ a significant deg r ee of 
automation for lioraries . Se 

In flex1b11ity, ran~e of services and cu stome r s , c osts , 
compet1tive pvolut1on , etc . 

I NTEIACTIVE GO~FUT~H Ar~S I~PORTA hT . aUT ONLY IN GIRTA I N ARE AS OF 

Sel 

LI BRARY AUTOMATION , A~V ~U~ri °U5H ON THEM ANY~AY FOR OTHeR USES 6 

I ha ve ~pec1alized ana p10neered as mu c h as anYbody I know of 
to war d lea r n1ng ho~ to narness inte r Ac tive c ompu t e r a i ds in~o 
knowled~e - worker ~ctivi~ies . 6a 

I am qu i te convincea that interactive compute r se rvice will 
produc e extremely hlgn payoff in supvort in~ the 
minute- by - m1nute in~ellectUAl endeavors of trained pe op l e . 
The modes of usp will be not too a1ssi~ilar i r om t he wa ys a 
priva t e auto~obile supports toP minute - by - m1nute 
tr a ns por tation ~ctiv1tis of (trainedl people . 

BUT : 

one doesn ' t use hlS private automobi l e for all of ~n e 
transportation seV1ceS . anct 

i n t eract1ve computer services won ' t be Used fo r all of t he 

6b 

60 

6cl 

i nf ormation manipUlation services , e i the r . 6c2 

Shi ps , train& , truc~5, airplan~s , buses , etc . a r e a n e xtre me ly 
l mp ortant part of the transportation indust r y , and 6d 

Remote ~ batch processes , running at diffe r en t l eve ls of 
priori t y accordin~ to sensiOle sChedulin~ al~orithms (Which 
are de l icatelY ad~pteo La many factors i n the physical s e rvice 
system and in the Use r s ' ~orkin~ and infor mati on c ontex t) , 
will be absolutely essential in the compute r s ys tens . 6e 

I mus t add , thou~~ , tnat I ~lso expect t ha~ most of th e 
knOWle dge worKers ~n the libary systeM wi ll pr obabl y end up 
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w ork1 n~ at int.eraC~1ye consoles , as a Key p r~ of makin ~ "he 
Li br ary System really effective . 

VAL UE TO BRLAK-IHROUGH TECH.GLOCk, BUT VAST IMPROVEMEN T PO SSI BLE 

6£ 

WI THO UT I T 7 

1 a m s u r e t. hat sucn as mRss i ve s t o ra~e cte v~c es , a i ~ ital 
communic ation systems , mic r oform t ecnnol ogY J as exa mpl es J will 
i mpr ove mi ~ht~lY in tne neXt ~e c aae J and ~hat The Sol ution c a n 
(and must) depend upon ~his 1mpovement . 7a 

But I feel that tne pxpectable inproYenents wil l be a deq ua t e 
.- i . e . that we aon ' t have to aepend upon hope d - f o r 
b r e ak thr ou~hs. 7b 

And i~ is alsO apoprent to me tha t es t abliShing and launc hi n g 
the c r i tical £ramework of The 50lu t.i on needn ' t wai t upon 
t hes e . 

GOM PUTE R- SYST~~5 INDObTRY "'US SIG~IFICANT MATURATI ON 

I feel that., even r:ore ilqportant t nan the "ex oectab le 
t ec hnO logical improvemen~st' ~~nt.ioned above , as ~ h i ng s that 
tec hnolo,y Must do for The Solution, 15 t. hat t he r e e volves a 
mo re mature "computer - systems 1ndustry ." 

70 

8 

8. 

Consider the industry that exjs~s to orovi de ne W b Uildin ~ s : 6b 

The r e are skillptl~ exper1 enced firms of a rc hi t e cts WhO c an 
wo r k with a client to aeve ) op an ove r all Plan t o suit hi s 
needs - - woere speca l atten~ion and i nte r active dialog ue is 
~ iven to the the " user feat.u r es , " i . e . to t he f e a tures t ha t 
t he builtiin~ ' s users are aware of . 8bl 

And tnere are ~any compe t it1ve f irms of building 
c ontractors and suo - cont rAc~or~ t o bui l d what t ne arc hitect 
planned . And therp are many conventions for wh o mo n itor s 
wha t , inspect.s ~nat , etc oJ and fo r hoW the pr ocesses of 
bidding , nego~ia~1ng an6 accepting a r e don e . 8b2 

I don't cons1d~r the compute r- avstens i ndUS t ry tobe in ve r y 
gOOd Shape a5 far as prOViding rea llY good archite cts a nd 
bui l der s . 

Mos t architects (Of co~puter sytems) want t he buil dng j o b , 

9 

8e 
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too, or are even ac~uallY the sellers of the concrete and 
steel as tell . 8cl 

And their really ~sn '~ witn~n the compu~er - systems indu stry 
a discipline tnat cOMpares with user - oriented building 
architecture -- C OMpUt~r - systems " archi~ects" a r e ma r e like 
t he structural en~ineerB who reallY know now to make it 
strang or reliahle , but aren l t really trained to Shape 
thln~s se~1sitivvelY to tn e users ' subjective and oojctive 
£unc~ional npe~a Imucn less to ~ neir aesthetics ), o r e ve n 
ve r y well to accommoaat~ the cost/payoff neet /value 
fraroe~ ork of t he users . 8c2 

Also, t he "buildera " in the computer - systems industr y a r en ' t 
very good at ~ee tin~ schedules or bua~et5, and thei r pro~uct5 
aren ' t p asil~ enou~h maintained , mOdi£1ea ~ or tr~nsferre~ onto 
other si~es . 8d 

Their sytems ~d",i~tedly Rre of~en t he most complex th~t man 
has designed ~ ana apparentlY there isn ' t yet a (known) 
method tor ~aterially iMProving this s ituation. But 1f 
theSe complex systems are to serve in support of complex 
hum&n operations , then ~here is ~n absolute need for the 
quality of both the proaucLion process and of the prod uct 
to improve sirnificantly . 

For instance, I feel that there must appear cleane r 
conceptualization for system funct1 0n s and system leve lS ; and 
both po~ranm~ng ana proOlem - descr i ptive languages must 
i mp r ove . Also , tne orocesses of design and of management must 
be i mproved s1~nii~cantly -- as mUst methodolog y, tools 
(i ncludin~ COAruter i10S , of course ), conventions , concepts, 
te am - colla boration ~ode s, documentat ion , methOdS o f 
bootstra ppin£ systpms onto new haraware , new operating 

8dl 

s~stem8, or new co~p~ler systems, e~c . 6e 

SI GN I FI CANTLY MI. WAY h •• nED TO no COMPUT~R- SYSTEMS 
EXPERIMENT~TIO N 

Hypothe$izi nf t ha~ a new , quite different K&D system could oe 
the best ans~er to society ' S needs (payoff/cost in long -range 
framework), ~nat conS1derations seem especially relevant in 

9 

trying to sense the probahle form and nature of that system? 9a 

Big Library-system ~ & D Cente r (ss proposea by Ove r hage)? 9a1 

10 
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I actuall y ~nink ~h~~ ~he new way of doing experimntation 
must e m~r ~e ~s pa r~ o t tne Si mole, ~old an~ Massive Pla n . An 
evolu~ionRY rroce~s shoul~ be bU11~ in~o The solution Plan , 
and the P&D , experi~en~~l devloPNen tS , e~c . must be arranged 
f o r as par~ of the evolu~ion . 90 

MI CROFO RM f OR G.~IRAL .CRK I NG H. RD COPY 10 

Mu c h more infor ma tion to be available ~o a mUch l~ r ~e r 
clientele , is ~ a irect ~renctj if the au toma t ed dialog ue 
Obtains, theTP w11l be an addpd incr~ABe in q uan tity and in 
activit.y; 

And we ar~ sh1f~ing ~o a knowleage -worker society -- where 
the prortuc~ per person and the consumption pe r pe rson will 
both ~o up . Also refer to the consider ~ tions in tne 
I ntroducti on , r earcting conputer technology ' s effects upon 
the ~uant~~y of inforNation . 

These stron~ly i~olY t ha~ full - sizea paper c opies mus~ be 
superseded oy analle r, c neaoe r pnysic~l copy (mic roform) -. or 
Ultimately , oy electron~c s ~orage . 

Seems h~ r to ina~ine t ha t a m1c roiorm media won ' t even~ua l lY 
pre va ~l over p~Der fo r ~he stor~~e and disse~ina~ion of most 

l Oa 

1001 

lOb 

of our PUol l. slled jT'I~ter1.J. . lCc 

A TRIAL SHOT At A ~ ~lfPLE , bOLD , hA$5IV~ PLAN " 

Networ k p lan ~- franch1s es for Lib r aries , fo r vendo r s ~- standa rd 
inte rfaces DO equipment n~n ufacturers can offer compe t i tive 
pr Oducts . 

Pe r haps M1 gnt be wortn wh ile to ~xamine ~he problem s of 
integr a ting I,ixed ca taloguinf!; ~nto a l~ b r ary -- with oas1c 
assumption of significant comouter support . 

If had pas y way to r e ~c ate~orlze rel a t1ve to storag e pos1~lon 
(c ould r e - puolisn shelf lists easily etc . ) how much is lost by 

11 

11> 

11b 

mixin g differen t ca~aloguing s~steMs1 lIe 

No iten shoula be puclisned W1thout a t least a re~istry number 
rec or aed ( BOOKS pern~ps , ••• ) lla 

ObviouslY , Where cn ~ operative cen~ralizat10n has si,nlticant 

11 
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benefit J should consiaer establishing co - op OVer the lar~est 
domain that is manageable ( befo re o 1mlnishin g r etu r ns ) :: 

Seens unques t1 0nable tha t at least this is U. S . National 
-- but a ~ul ti - action appr oach even ~ore (e . g . , all 
Engllsh-spe~kin g coun~r1es? -. U. 5 •••• ) 

One forn 01 d i~inlshed payoff/cost effect would be the 
difficul~Y of negotia tinv compr omises of different 
sUbjective tas~ at titUdes trunn1n g the costs up ). 

E. g ., ni~ht oe most effective in the lon~ run for 
s ma l lest institution that could afford the 
"entr prene Jral" venture to forge ahead , im plement a 
solut~on (witn as nu ch ~ialogue and consideration as 
poss1ble of otlle r institutions ' needs, app r oaches , etc .) 
within their own donai n -- ~hen offe r it to othe r 
institutions for a price ~hat could effect a 

110 

110l 

11e2 

more - o r-l ess sha re d- cost solution . lle2 a 

Bi g stab; filJ1'l all , one c a ta.lo g , NET spec INed subsidy?) 

Cat-conversion --any c nan~ e that pour i ng any lall) fOr ma in 
(with ta g as to wlI loe h form) .... OU .l d still yield lots of 
i nitial value- - alloW ~ r adua te cleanin g up on a highest -need 
basis? 

HoW intelligent a SoftWa re pa c kage IAI type) to mak e 
sirnif1cant inoex conversion BtepS? 

HoW much help to an int~ r act1ve conversion system? 

If library 1 were t o take lor items catalo~u ed unde r System 
B, coula it possibly set up dual sheli - or~e rln ~ systems 
such tnat brows1nf could be done in relatively convenient 
way - -

I . e . , question ~S, now ~uch would it cost to accommodate 
multiple catalOgu1n~ conventions in one library; an d how 
much cleaner (easl.er , ••• l could th1S be ~ ade with 
automa tio n? 

I f pu t each bl.~F.eBt collection 1nto a standard - for - it 
com puter 1 o r m, ~he re had consistency between diffe rent 
forms (e . !!: ., authors J ••• l -- ttlen o£fered serVl.ces of 
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collection Nana,eJlen~ (indexin~, shelving , aCQuisition , 
circul~~ion , . .. ) wi t hin each, With mixed , etc . 

SOME TECHNOLOGlCAL ~E.DS IHAT S •• ~ APPAkENT 

Microform extrapOl~tion - - aualitY (color?); lasting time ; costs 
of filmi ng , of pr ~ducing nas te r (s) , of Borting them , of 

1 2 

rep roQucing an order in an arbitrary selection; 12& 

type - set 

CONCLUSI ONS , A~U POSSI"L. TASKS FOR TH. PANEL 

Network extr~pol&tions - - Ll~e cost of tying on a library , of 
trans mittin, dat~-- co~pared to costs of ma1ntaining 

1 2b 
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special izea 18Cility . 13& 
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