BER 8=JUN=71 8135 T2LL
Current Tasgks for Roger 4

The following i# a printecut of two views all the task branches
from the Baseline Data in which your name appears, In order to
get a reasonably accurate picture of what should or will occur in
ARC during the next sgeveral months, we need help from you in
several wWays.

1. If you are the nusher (if vour name is8 the first after the
< in the top statement of a task) for the task, you should
make an estimate of the dates for the start and completion
(unless "ongoing") of the task. It is realized that such
estimates are usually inaccurate, but the guesses will bpe
useful in the balancineg process, Please be conservative,

You may want tvo discuss the estimated dates with the
task's pbuyer and/or the other workers and/or if its a
software task the Software rPersonnel Coordinator (me ==
Bruce) as you make them,

2. Update or note any erronecys or incomnlete information you
see,

3, Let me know apout any tasks that aren't in here or hnave
been completed.

To do this, you should mark this hardcopy with the abhove
information and return it to me = by Tuesday 6/77 == I will take
care of getting &ll the updating into the file itself. (by the
way the file is now (MSR, PBasedata,) and no longer Baserec) Feel
free to come and talk with me about any of the information or
process.

The first view has only the top statement of each task and only 1
line of that statement, The sSecond view has the entire task
branch in all its gory detail. Mark either view,

There is a new convention for dates in Bgsedata. There can be
two forms:

6:2 = 2nd week June == June l2th
6/12 = June 12th == last day in second week of June
Some correspondences follow:?

WKs by mo/day: 6/5 6/12 6/19 6/26 T7/3 7/10 T7/17 /24 7/31
677

wks8 by mo/weeks: 631 632 6:3 634 Til T:2 T3 ik Tib
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BER S=JUN=T71 B8:35 T72LlL
Current Taskes for koger *

) Service'pevelonement !

Hardvare'Decumentation) === 727 {Martin Roger beau?
Hardware'Training> ?2%?? 797 <E4d Martin Roger Beau Fred Jake
Hardware'Doc'Standards> 5/1 5/1 <Ed Martin Roger Beau Fred

TENEX|
Performance'Measure> ?7? 2%2? <Don Roger Ken WHP
Bryant'!'Diagnostics> ?7? ?7? {Dave Roger
Remote'Printer'Study> 727 727 <Roger
Drum'Compare> L/1 2727 <Don Ken Ed WHP koger Dave John?
Disk'Diagnostics) 227 72?7 <Ken Roger? Beau?

NICI

NLS |

Dialogue'Support)

) Management'!'systemns|

Documentation!
ARPA'Proposal> 5/3 6/5 <Doug Dirk Jim Dick Don Roger WHP 27%?

RINS!

Software'Engineer'Augmentation|

Hardware'lUpgrade |
Graphic'Hardecopy'study> %27 277 <Roger Walter? Bruce?
Oiled'Paper'Tape) 22?2 ?7? <Roger? Harvey?
Install'Bryant)> L/L 5/2 <Ed Rofer BEryant-people
Remote!Terminal'lLines)> 727 27? <{Roger
Datatype'Study> 727 7?7 <Roger

More!File!Space> 7/1 12/1 <{Roger
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BER 8=JUN=T71 8:35 72k
Current Taasks for Roger =

collaporation 16
Miscellaneous! 17
Preogramming 'Course> ?22%? 7?7? <(Bruce? E4%7 Martin? Roger? Beau? 17a
Service'sSystem'Operations! 16
Hardware'Maintenance) =-=- === (Ed Martin Frea Jake Beau Roger 18a
New'Hardware'Surveillance) === === (RoOger 16b
('l] OR % Eets neadings % léc
(Done'Tasks) 19
20



BER 8-JUN=T71 8:35 72uk
Current Tasks for Roger J

Service'pDevelonenent!

Hardware'lDocumentation? === 727 <{Martin Roger Beau?
0O # 1 2

Infermation:

Bring documentation on all our hardware up to date and
make it complete, Martin and Beau will do documentation
that serves hardware trouble=sheooters. Roger will do
documentation that serves programmers,

Hardware'Training)» 727 29?2 <BEd Martin Roger Eeau Fred Jake
1?

Information:

Train Fred on Tasker and work station input devices,
Mazrtin on digital equipment, Jake on the TV eauipment,
Roger on Cybernex stuff and the paging box, and Beau,

Hardware'loe'Standards? E/1 5/1 <Ed Martin Rcger Beau Fred
Jake
27

Informations:
Decide on standards of hardware documentation. The
standards would be agpplied both to documentation done by
ARC people anda future centractors,
TENEX!

Performance'Measure> 7227 777 <{Don Rover Ken WHP
software NIC O #

Informations

Develon tools for measuring responseé time and capacity
ag a function of the number of users, what kind of
users, which drums are on, etc.

Bryant'Diagnosticse> 72?2 727 <Dave Roger
software O

Informations:

Diagnostics for the Bryant drum, Modify Univac
ddagnostiecs to provide a time=shared diagnostic for the
Bryant.
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BER 8=JUN=T71 8:35 72k
Current Tasks for Roger 2

Man=time:
1l man=~week [Dave]

Remote!Printer'studay> 727 2?77 <{Roger
NIC #

Information:

Look at how to get files formatted here and printed at a
remote site's printer.

Drum'Compare> 4/l 2?7 <Den Ken Ed WHP Roger Dave John?
software 17

Infermation:

Decide relative merits of Univac, Bryant, and hoth drums
and deecide which to keep.

Milestones:
before é6/2: drum statistics collector so can run tests
ne decision will be reached before 9/1 to allow
statistic gathering and to assure that the heads are not
going to crash

Disk'Diagnostics) 777 277 <XKen Roger? Beau?
software

Information:

Adding sone bells and whistles to the present
diagnostics for the Bryant disk.

NIC!

NLS |
Dialogue'support!
Management'Systems |
Documentation!

ARPA'Proposal) 5/3 6/5 <Doug Dirk Jim Dick Don Roger WHP 297
NIC #*

Information:

2202
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RER B=JUN=71 8:35 724k
current Tasks for Poger é

Yhis is our proposal for the money that pays most of the
bills. DCE must do most of the writing and #eneral
organization. When he ha& thought throueh the
organization futher he may be able to assign subtasks to
other members of the group, particuarlly describng
specific, short term plans and relevant background,

Dirk wrote the outline ano subtasks that zppear bhelow

and they are tentative, 27ala
Buyer(s): | 27az2
ARC general Opnerations 27a2a
Requirements: 27a3

A document that will show ARPA goals and specific plans
that they are willineg to endorse with money and that

will not constrain ARC's future course, 27a3a
Design: 27al
Proposal outline 27ala

I. Intrecduction 27alb

A. General 27albl

Be ARC 27ahb2

C. Summary of Propocsed Work 27alb3

II. Background 2Tale
IlT.Directions for ARC 27akd
IV. Proposed Project Activities 2T7ale

V. Cost (separate volune) 27alLf
Dates: 27abk
Writing 5/3 6/2 27a5a
Review by DCE JCN DVN 6/1 6/3 27a5b
SRI approval and review &/) 27abkc
Costs: 27a6
in manhours (estimated by Dirk) 2'7aéa

6



BER 8=JUN=T1 8:35 724k
Current Tasks for Roger X

Doug: 90 27aéb
Dirk: 60 27abc
Jim: 30 2'7aéd
typing: 20 2Taée
others: .0 . 27aé6f
Subtasks: 27a'7
Capacity'Figuresd 72%? 2?7? <Doug Dick Don Roger WHP

NIC #* 2Ta'fa
Information: 27a7al

We neea % figures for propogals to increase our
capacity. 27aTala

Noug and Dick are to project user needs (how many
people we want to support when) and Don, Roger,

and Bill are Lo figure out what hardware additions
are needed to support those users and how much it

will cost to acquire them, 27a7alb
Organizationd> &5/3 5/4 <Doueg
+# 27a7h
introduction> 6/2 <birk
2* 27a7c
Directions'for'ARGC) 5/3 6/2 <Doug
»* 27a74
Proposed'Project'Activities> ©5/3 6/2 <Doug 2?77
# 27a7e
Backgrounday 8§/3 é/1 <Doug 777%
* 27a'rf
Gost> b/3 6/1 <Jim
# 27a'te
Feview? &6/1 &6/3 <Doug Jim Dirk
3 27a7h
RINS! 28

Software'Engineer'Augmentation! 26
T
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BER &~JUN=T71 8:35 72hlL
Current Tasks for Roger ‘

Hardware'lipgrade!l

Graphic'Hardecopy'study> %27 7?27 <Roger Walter? Bruce?
NIC ©

Information:

Look at developing an in=house facility for producing
text/eraphic hardcopy outnut,

0iled'Paper'Tape) 2?27 77% <Roger? Harvey?
NIC O

Information:

The TEN's paper tape reader only likes unoiled paper
tepe, Our 33's only like oiled paper tape.

Install'Bryvant) L/h 5/2 <Ed Roger Brvant=people
6]

Information:

Connect Bryant and check out hardware,
Sub=Contracts:

(,Bryant'system), and (,Bryant'Diagnostics)

Remote!Terminal'Lines)> 777 27? <{Koger
0

Information:

Study lines, datasets, and line scanner for high speed
remote terminals.

Datatype! Study> 797 777 <Roger
6]

Information:

Study the Datatype machine for possible use in a
transcription service == primarily for NIC.

Man=time:

2 man=weeks (Roger)
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BER B=JUN=T71 8335 72414
Current Tesks for koeer i

More'File'!'Space)> T7/1 12/1 <Roger
NIC

Information:

Aguire access to much more file space, Pessibilities
include disk racks and Santa PBarbara.

Collaboration!
Miscellaneous!

Programnming 'Course) %27 727 <{Bruce? Ed7 Martin? HRoger? Beau?
Fred? Jake?

Information:
((ive @& course on how Lo progranm,
Service'system!'(perationsi

Hardware'Maintenance) === === (Ed Martin Fred Jake Beau Xoger
O # 1 2

Information:

Trouble=shooting, tweaking, and preventive hardware
ngintenance,

Subtasks:
Bryant'Disk'Mods) 777 777 <Rorer
Information:

Modifications to the Bryant disk controller to
clean it up.

Priority:

Low. It hasn't caused any problems yet.
Costs:

1 man=week (Roger)

Printer=Imlac'Interferencey 777 277 <Ed
#

Information:

301
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BER 8~JUN=T71 8:35 724k
Current Tasks for Roger 3

) Fix it so when the printer is down Duvall's Imlac
isn't sereved. 33a2bla

New'Hardware'!Surveillance) === === (ROger
o a0 2 33b

Information: 33p1
Keeping an eye on new developements in hardware with an

eyve to their being used here, This includes such things
ag: display systems, shift storage, graphic hardecopy,

memories, terminals., 33bla
['1] OR % gets headings % 33c
(Done'Tasks) 3
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BER 8=JUN=T71 B335 72Lh
Current Tasks for Roger "

CJOURNALD72liLh N1 832, 6=JUN=7L 102kl HGL ; (Expedite) Title: Author(s):
Bruce L. Parslev/BLP; Distribution: Roger D, Bates/RDB; Keywords: 3
Clerk: BER;

Origin: <MSR>JROGER.NLS;3, &6=JUN=T71 6:06 BER ;



HGL B=JUN=T71 10:0) 724K
Current, Tasks for loug ¥

The following is a printout of two views all the task branches
from the Baseline Data in which your name appears. In order to
get a reasonably accurate picture of what should or will occur in
ARC during the next several months, we need help from you in
several ways.

l, If you are the pusher (if vour name is the f£irst after the
< in the ton statement of a task) for the task, you should
make an estimate of the dates for the start and completion
{unless "ongeoing") of the task., It is realized that such
estimates are usually inaccurate, but the guesses will be
useful in the balancing process, Please be conservative,

You may want to discuss the estimated dates with the
task's buyver agnd/sor the other workers and/or if its a
software task the Software Personnel coordinator (me ==
Bruce) as you make them.

2, Update or note any erronecus or incomplete information you
see,

3., Let me know about any tasks that aren't in here or have
heen compieted,

To do this, you should mark this hardconv with the above
information and return it to me = by Tuesday 6/7% == I will take
care of getting all the updating into the file itself. (by the
way the file is now (MSR, Bagedata,) and no longer Baserec) Feel
free to come and talk with me about any of the information or
process.

The first view has onlyv the top statement of each task and only 1
line of that statement, The second view has the entire task
branch in all its gory detail, Mark eilither view,

There is a3 new econvention for dates in Basedata. There can be
two forms:

6:2 = 2nd week June == June 12th
6/12 = June l2th == last day in second week of June
Some correspondences follow:

wks by mo/day: 6/5 6/12 6/19 6/26 7/3 T7/10 /17 7/2Lh 7/31
877

WKSs by mo/week: 6:1 6:2 633 634 7:1 T2 T3 Tilh Ti5
8:1
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HGL 8-JUN=T71 10:0L 7245
Current Tasks for Doug "

service'Developement!
TENEX!
NIC|
Syntax'In'Citations> 777 7272 <Dick Doug
NL3|
Deferred'Execution)> L/2 27? (Harvey Doug
Dialogue'Support|
Management'systems!
Roles'Developement) === 72? <Jim Doug Ed Bruce Charles WHP
List'Goals> 2%% 77? <Doug Jim? Bruce? ARC
Documentationl!
ONR'Reportd 22? 5/2 <Dirk Doug Jim Marilyn
ARPA'Proposal> 5/3 6/5 <Doug Dirk Jim Dick Don Roger WHP 227
Rome'Report> === 6/5 <Dirk Doug Jim Walter Don WSD Cindy
RINSI
Software'Fngineer'Augmentation|
Hardware'lipgrade|
Collaboration!
Miscellaneous!
Service'Systen'Cperations!
['1] OR % gets headings %

(Done'Tasks)
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HGL 8=JUN=7TL 10:0L 72L5
Current. Tasks for Doug &

Service'!nevelopement)
TENEX !
NIC]

Syntax'In'Citations» 2?%% 7%7 <Dick Doug
NIC 2

Information:

Need standard way for citations to be written so that
online documents can be accesged

Buyer(a) s
ARC goal
NLS|

Deferred'Execution> L/2 777 <{(Harvey Doug
software NIO

Information:

Allow u®er to specify many commands hefore any of them
are executed, Would be primarily used from off=line.,

rRequirements:
(Journal,6936,)
Buyer(s):
(,NIC'Stage'2)
Dialogue'Support!
Manaegement!systems|
Roles'Develonenent) === 227 £Jim Doug Ed Bruce Charles WHP
ARC
1
Information:
Developing the internal oreganization of ARC and defining
what kinds of roles there are to play. The idea i1s to
design an organization and then implement it,

considering the whole thing a& an experiment.
3
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HGL 8=JUN=71 10:0L4 7245
current Tasks for Doug >

Subtasks: 2682
Descrive'All'Roles) 2?27 277 <Jim Doug Ed Bruce Charles
WHP 2%7? d
e 26a2a
Subtasks: 26a2al
Software'Coord) 77 777 <Jim Bruce (Charles WHP
Noug 777
* 26a2ala
Pusher!'Buyer) 2?77 27?7 <Jim Doug 277
* 26a2alb
Assign'All'koles> 2772 7227 <Jim Doug Ed
1 26a2b
List'Goals> 77?7 %72 <Doug Jim? Bruce? ARO
* 26bh
Information: 26h1
Trv to get a complete list of ARC's goals and/or top
level Buyers, 26hla
Buyer(s): 26b2
(,Enter'BR'Buyers) 26n2a
Documentation! 27
ONR'Report> 7722 :5/2 <Dirk Doug Jim Marilyn
0 27a
Information: 27al
Final report to the 0ffice of Naval Research, 27ala
ARPA'Proposal) 5/3 4/5 <Doug Dirk Jim Dick Don Roger WHP 727
NIC # 27b
Information: 27bl

Yhis is our propeosal for the money that pays most of the
pills. DCE must do most of the writing and fgeneral
organization. When he has thought through the
organization futher he may be able to assign subtasks to
other members of the group, particuarlly describng
specific, short term plans and relevant background,

U



HGL 8=JUN=T71 10:04 72LS
current Tasks for Lolug 2

Dirk wrote the outline and subtasks that appear bhelow

and they are tentative, 27bla
Buyer(s): 2702
ARC general Operations 2'7b2a
Requirements: 2703

A document that will show ARPA go0als and specific plans
that they are willineg to endorse with money and that

will not constrain ARC's future course, 27b3a
Design: 27bh
Propogal outline 27bla

1. Introduction 27bkb

A. Generzl 27bhbl

Be ARC 27bke2

0. Summary of Proposed Work 27bkb3

II. Eackground 27blke
I1T.Directicns for ARC 27vhka
IV. Proposed Project Activities 27ble

V. Cost (separate volume) 27ohf
Datea: 2705
writine 5/3 6/2 27b5a
Review by DCE JCN DVN 6/1 6/3 27hEDb
SRI approval and review 6/L 27bsc
Costs: 27bé6
in manhours (estimated by Dirk) 276
Doug: 90 27vén
Dirk: A0 2Tbée
Jim: 30 27b6d



HGL 8=JUN=T71 10:0L 7245
Current Tasks for Doug "

) typing: 20 27bbe

others: LO 27b6f

subtasks: 277
Capacity'Figures) 727 22?7 <Doug Dick Don Roger WHP

NIC # 27072

informations: 27p7al

We need % figures for proposals to inerease our
capacity. 27p7ala

Noug and Dick are to project user needs (how many
people we want to support when) and Don, Roger,

and Hill azre to figure out what hardware additions
are needed to support those userse and how much it

will cost to zcquire them, 27v7alb
Organizationd® §K/3 5/4. <Doug
i 2707h
Intreducticn? 6/2 <Dirk
3 27b7e
) Directions'for'ARC> 5/3 6/2 <Doug
# 27b7d
Proposed'Proiect'Activitiesd 6/3 6/2 <{Dcug 2727
# 27hTe
Hackground> 573 6/1 <Dboug 27?72
H* 2Tb7f
Cost> b/3 6/1 <{Jim
* 27o7e
Review> 6/1 6/3 <Doug Jim Dirk
s 27b7h
Rome'Report) === 6/5 <Dirk Doug Jim walter Don WSD Cindy 27¢
Information: 27cl

The report to Rome Alr Development Center required by
the contract that pays us. This report is for work in
1970. It was originally due in February but has heen
delayed indefinitely. DUoug egave a guideline for
writine: that we should try primarilly to produce a



HGL &=-JUN=71 10:0k 7245
Current Tasks for Doug S

) document that will pbe useful %o us as an archive of
1970, 27cla
Buyer(a): 27c2
The revort to Rome is8 named a8 a buyer in poue's sScheme
of puvers (Journal,693L,2d42). 2Tc2a
Requirements: , 2Te3

The requirements are spelled out in the contract with

Rome; Mil hes it on file, 27c3a
Design: 27cl
The design is the outline of the document
(vannouhuys,rrr,:xb) 2'fcha
Dates: 27¢5h
Due in Rome T7/1/71 2'7cha
Cost: J 27¢cé
(in hours estimated by Lirk 5/10) 2Tecéa
) Doug:20 2'7eéh
Dirk: &0 2'fcée
Jim:l2 2Tcéd
Walter:& 27cbe
W8D:l 2Tcéf
Don:l2 27cég
Cindy :20 27e6h
Barbara:é8 27céi
subtasks: 27e7
Norton'!'work» === 6/2 <Jim Dirk 27cT7a
Information: 27c7al

Jim Norton needs to rework parts of the report
dealing with NIC (vannouhuys,rrr,5a) ,with Desing
s



HGL 6=JUN=T71 10:0L 7245
Current Tasks for Doug =

 Team Planning (vannounhuys,rrr,7e) and with the
Journal (vannouhuys,rrr.7f).

Higher'Level'Processes) === 6/2 <{Walt
Information:

WS8R needs to complete the gection on hirher level
processes (vannouhuys,rrr,74).

remote!'Life> === /2 <W8D Dirk
Information:

Dirk and WSD need to do further polishing on the
account of his remote life (vannouhuys,rrr,7¢).

Transferring'Compiler?> === &/2 <Don Dirk
Information:
Non Andrews needs to take his section on transfer
the compiler from the 940 too the 10 from rough
draft to final form (vannouhuys,rrr,éb).
Future!Plansd === 6/3 <Doug Dirk
Information:
Doug needs to write a section on Future plans for
the sumnmary (vannouhuys,rrr,2c) and a similar
section standing alone (vannouhuys,rrr,8).
Referencesy === 6/37 <Cindy Dirk

Information:

We need to assemble them when Jim and Doug &are
though writing their sections

(tlosgaryd === 6/3% <Dirk
Information:

We need more and pbetter words and to prune out old
words

Edivingd === 6/85 <Dirk

Information:

27cTala
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= HGL 8=JUN=71 10:0L 7245
current Tasks for Doug .2

(') Dirk needs to pat Aown the prose more, refine

nrinting directives, and shepard through SRI
review and printing, 27c7hla
Review> === 6/4 <Doug 27674
Informavion: 27¢TiL

- Noug ha® to read and affirm that all this is
i consonant with his thinking. 27¢Tila
RINSI 28
Software'Engineer' Augmentation! 29
Hardware'lUpgrade! 30
Cellaporationl 31
Miscellaneous| 32
Service'system'Operations! 33
('] OR % Fets neadings % 33a
| ) (Done'Tasks) 3k
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Current Tasks for Doug &

<JOURNAL>72L5.NLS;2, 8=JUN=71 10:L%® HGL : (Expedite) Title: Author(s):
Bruce L. Parsley/BLP; Distribution: Douglas C. Engelbart/DCE; Keywords:
Baseline Record: Clerk: HGL;

Origin: <MSR>JDOUG.NLS3k, 8=JUN=71 8:hL BER }




BER 1lO=JUN=T71 15:49 7261
Comment: We are interested in ARC reaction to this Schedule and
would appreciate your comments. ARC PDP=10 Normal Service

Schedule
11 JON 71 1:17PM

We are interested in ARC reaction to this schedule and would
appreciate your comments,



BER 1O=JUN=71 15:L49 7261
Comment: We are interested in ARC reaction to this Schedule and
would appreciate your comments., ARC PDP=10 Normal Service
Schedule
11l JUN 71 1:17PM

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

It now appears that the normal schedule of system availability
should be made more explicit for the convenience of all users in
planning their own use of the system.

The current schedule for ARC is:

Weekdays (Monday 00300 to Friday 2L:00)
00:00 = 05:00 sService System has entire system for programing
05:00 = 08:00 Hardware Maintenance has 6 of 12 displays
Rest of the system is available for general use
(exceptioniTuesdays DEC has system for
maintenance)
08:00 = 22:00 System is available for general use
22:00 = 24:00 Service System has entire system for disk dump
Weekends (Saturday 00:00 to Sunday 24L:00)
gystem normally available for use but with higher likelihood
of not being available and with slower response to calls for
help-
One weekend a month there will be a Disc PM which sometimes
causes poor performance for some period after the system is
back up,

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

08:00 = 18300 (weekdays)
May try weekends and other times and take your chances,
One weekend every 8ix weeks there will be a PM on the Bryant

Drum which will probably take up mogst of one day of the
weekend,
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BER 10=JUN=T71 15:49 7261
Comment.: We are interested in ARC reaction to this Schedule and
would appreciate your comments. ARC PDP=10 Normal Service
Schedule
11 JUN 71 A31TEM

Any change from the apove schedule will be regarded as an
abnormal situation and will be posted on the ARC TS8S/NLS chalk
board and as the NIC Status Message with the NIC ansvering
service (321=h4l2).

Users wishing to use the system during hours when it is normally
unavailable may call the ARC computer room (327=1950) or the
console area (327=L562) to see if they may use the system
concurrently.

Should the system crash during such "out=of=hours" use, those
at work at ARC may be called upen to restore service at their
convenience, however, service system people should not be
called to restart the system if they are not at ARC during
"out=ofwhours" periods, TheSe are taken to be: 00:100~083:00
weekdave or 20:00==08:00 weekends.

The above normal schedule and Service system "“"coverage'"
should be considered to pe in effect until changes are
published and distriputed through the Journal.
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BER 10=JUN=71 15:L4L9 7261
Comment: We are interested in ARC reaction to this Schedule and
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CJOURNAL>7261.NLS32, 1l1~JUN=T71 9:56 HGL 3 (Expedite) Title: Author(s):!
E4d K, Van De Riet/EKV; Distribution: Richard W, Watson, John T, Melvin,
William H. Paxton, Charles H, Irby, James C, Norton, Douglas C,
Engelbart/RWW JTM WHP CHI JCN DCE; Keywords: ; Clerk: BER;

Origin: <VANDERIET>SCHEDULE,NLS;6, 10=JUN=71 1L4:29 BER ;
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Arrangements

John will call sites on Wed, June ¢ to get 1list of people who are
coming. Mil will then make motel reservations for the veople and
send them a telegram giving the name of the notel,

Marilyn will get out the TNLS mahual.

John and Mil will make reservations& for lunch at the SRI buffet
for wed and Thurs,

Dirk will check to see that all the identification stuff for the
Journal is in and see that new NIC Journal stuff works, WsD is to
sen journsl entry describing the new stuff,

Dirk will eheck with ED to see that the conference room is set
up.

John will see thet everyvones id is in system.

John will gsk them to bring an example short document te work on,
Jim will ve asked to give a DNLS demo wed at around L:00,

Friday Dirk bDick and Jehn will get together again.

Marilyn will be at the course to help wWith guestions and to see
the type of problems which may need modifications to the TNLS
manual,

OUTLINE FOR THE COURSE (Draft)

WEDNESDAY
<Dick> Introduetion to ARC, NLS, NIC
<{Dick> Insert, Delete, Print Qs

Have them work exsmples

{Dick> File Structure = Statements, Eranches, (iroups,
Plexes

nrigin S8tatement

{Dick> Addregsing by Statement Numpbers, Structurals,
gontrol Marker

<John> Tenex Exece

N @ =1 O

10

11
12
12a
12al
12a2

12a2a

12a3

l2a3a

12a)
12a58
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Login, Reset, Copry, Directory, Delete, EXpunge,
Undelete, Logout t7 TF/AH(?)

<Dirk> Load, Update, Output, Concept of a Partial Copy,
Unlock, Reset

Lunch = SRI Buffet

E?iik> Addressing within Statement, Insert Delete, / *t
Examples

{John)> Move/Copy
Examples

<Dirk> Replace
Examples

<Dick> Substitute
Examples

<john> hAddressing by Literal
Examples

<{Dirk> Viewspecs
EXamples

Demonstration of Display NLS by Jim? Tour of ARC

THURSDAY

<Dirk> Append
Example

{John> Breakstatement
Example

<Dick> Execute Viewchange

<John> X Set
Examnple

l2a5a

l2aé
12b

12bl
12hla
12b2
12b2a
12b3
12b3a
12blh
l2bla
12b5
12b5a
12b6
12béa
12b7
12¢
12e¢l
l2cla
l2c?2
12c2a
12e3
12¢ch
l2cka
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<Dick> Journal

Lunch SRI Bufifet
<Dirk> Nutput Processor Directives
gxtended Practice Session

At the en o0f the practice sessicn they will enter the doc
they have been working on into the Journal.

pemenstration using various kinds of terminals and _
connection over the Net, Thegse eXamples should show effect
of using 10 15 30 char/sec deevices, We may also want to
demonstrate use of content analyzer to prepare NIC cataleog .
etc.

12¢5

124
1241
12d2

1243

l2dlh
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CJOURNALD7262.NL831, 11=JUN=T71 9:57 HGL 3 (Expedite) Title: Author(s):
Richard W. watson/RWwW; Distribution: John T. Melvin, Dirk H. van
Nouhuys, Marilyn ¥. Auerbach, Charles H. Iroy, James C. Norton, Douglas
Ce Enrelbart, Ed K. Van De Riet/JTM DVN MFA CHI JCN DCE EKV: Keywords: 3
Clerk: HGL;

Origin: <NICDCOURSE.NLS33, 9=JUN=71 11350 RWW 3}
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Catalog Reguirements

Introduction

This docunent describes the NIC catalog production process
presently in use, outlines problems wWhich need sclution, and
an appreoach to their solution., This document can be used in
many ways, but its prime function is to define a set of
requirements for a set of tasks for which NIC is the buyer,
One particular task, for automating the catalog production
process, has been agreed as the place to start with wWalter
being the contractor. The catalog production process makes
heavy uge of tne collector=-sorter and therefore in the absence
of a users guide a brief introduction to its use is given,

The present tocls for producing the catalog are marginal at bhest,
It took 6 weeks to produce the last catalog. We have been workinr
2 weeks 8o far on the new one and are several days from finishineg
b,

The problems are many:
The system changes and then tools whiech used to werk do not,

The files are larege relative to most NLS f£iles and bad disk
Spots cause severgl hours of work to be aborted periodically.

The collector=sorter is slow at present by 1 or 2 orders of
magnitude for a task like this., . It can format catalog
statements at the rate of apout 1 1/2 statements a cpu second
and sort gt the rate of 170 statements a ¢pu minute plus an
equivalent amount of disk time. For example, the recent
titleword scan took é minutes to format and 18 minutes to sort
(cpu minutes that is).There was one other person on the
machine with me and the process requirea about 3 hours,

We are presently choking trying to produce a catalog from 500
citations and its growing at a rate such that within a year we
can expect several thousand citations,

The process of deleting trivizl titleverd statements by hand
will soon be unbearable,

What is reacuired:

The collector sorter and associated NILS processes need to be
speeded up significanly. (a future task for wWalter?)

The system needs 1o change in a more orderly way. (a problem
for Charles as architecture ccordinator?)

la

3a

3b

3

34

3e

Lha

ib
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The disk bad spots need to be kept track of in a more timely
fasnion., (a nroblem ¥Ken is working on). he

A catalog production process or suhsystem needs to pe ereated

to automate the process in major functional steps and/or

completely so that the ARC clerical staff can simply produce

the NIC or other catalogs required by AFC, (a2 task being set

up with walter) d

The citation entry process needs to bhe studied to see how to
Keep Barbara from drowning in these things and to allow people
at renote sites to enter and build their own supcellections,

(a task for Jean Dieck and walter?) Le

We need a program to kKeep track of the intended use of

preassigned numbers, (a task for Bill D.?) L
The Approach to a Solution, 5

A meeting was held on June } with wWalter and Bill Paxton to

discuss the above problems, The approach decided on was that

Walter will produce a design for the automation process which

Wwill be general enocugh to work with other ARC catalogs as well

ag NICs, The people who probably Want to review the design

besides myself are Jean, Jim N,, Eill D,, Charles, and Bill

Peo Sa

After the agutomation design has been agreed upon
implementation will proceed, b

Future catalogs using the automated scheme will be produced on
weekends or evenings. Se

When the autonatic process is finished, the property list
stuff Bll Paxton is working on is expected to he finished,
Then we can gtudy the collector=sorter and see hoW to produce
a much faster versien which can work with regular NLS

statements and ones with property lists. 5d
After the catalog production process has been improved we can
then look at the catalog input process, Se
Collector=sSorter User Guide A
The commands and characteristics that I know of are the
followine: éa
All commands are terminated with CA. 62l

i=initiazliZe=the collector=sorter is not automatically
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initialized and can be left in an unknown state from its
last usare. 6a2

f SP=input files-After hitting an f hit a space and then
tvpe in the list of file names to be collected and/ or
sorted, each separated by a Sspace, 623

o=output file name=The max command to be described ecan
result in several files being output each with a digit
peing aprended teo the name input, éal

l=length= This command is used with numerical sort keys of
varying length, it should not be used With varying length

alpha keys., 6a5b
m=maxXx lenegth of output files in statements. baéb
s=sort= v/n/CA. 687
d=delete keys= y/n/CA. 6a8
e=execute quit= CA. 6a9
g=go= CA, 6al0
v=viewspecs~ 6all

If you are only collecting and not sorting the

collector=sorter ends with the message "bad file type CA". Do

a8 told and then fFO0 out to the exec and come back into a fresh

copy of NLS., Load the output file version 1 and update to

version 3 and vou will be ok, Its version 2 that is bpad, éb

This bug needs to he fixerd before an automated process can be
run, Bill N, thinks that the bug is an L 10 bug, b

The pregsent version of the collector=sorter seems to have 3
limit on the nunmper of files which can be created before it

exceeds the file open capacity of Tenex, 6d
A successful completion of a sort will leave you back in NLS 6e
Catalog Production 7
The steps required to produce tha catalor are the following: 8

Ccheck to see thnat all the new citations are in the master
catalor, 8a
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Using the program getnic and the collector sorter create 3

file of NIC civations. The steps are: 8b
load file <nicd>prog 8pl
compile the getnic branch 8p2

e X =to get the eollector-gorter 8103

i CA 6b3a

£ SP appropriate file names CA 8h3b

o filename CA 8b3c

v iwC CA 8b3d

g OA 8b3e

On the resulting file of NIC ecitations one aponlies the
following proerams using the collecunr sorter to produce

intermeiate files for the different indexes and listingas, 8e
The vrogran getrfe builds a file of RFC citations sorted by

rfc number, Bel

load file <niedprog 8ecla

compile the getrfc branch 8elb

e X= to get the collecto=sorter 8cle

i CA 8eclel

£ §p file name of nic collection citations CA becle?2

1 OA 6cle3

o an output £il name CA 8clel

v iwC CA ] 8cles

s CA Bcleé

d CA 8cle?

g C0A 8cleb

The program authorkey puilds a file sorted by author, 8c2
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load

file <nied>prodg

compile the authorkey pranch

eXx to get the col= sort.

i

b4

|

4

CA

SP file name of nic collection citations CA
an output file name CaA

1wl Ca

CA

Ca

CA

The program numberkey builds a file sorted by NIC number,

load

file <{nie)proeg

compile the numberkey branch

eXx to et the col= sort,

i
i

™

d

4

CA

5P file name of nic collection citations CA
an output file name CA

iwC Ca

CA

CA

CA

The progran titlewora nuilds o file sorted by title and
subtitle word.

load

file <niedproog

compile the titleword branch

eX to fet the col= sort.

8c2a
8c2p
gc2c
6c2ecl
be2e?2
8c2c3
8e2clh
gc2eb
8c2cé
8c2e?
8e3
bc3a
8e3b
8e3c
Be3el
Be3e?2
8c3c3
fe3ch
8c3ch
8c3eé

Be3e7?

Bel
bcla
Sclb
8eclhe
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i CA 8chel
£ 8p file name of nic collection citations CaA 8clke?2
o an output file name CA l becke3
v iwC Ca 8chch
m=8et max number of statements to 2000 Behes
s CA Bcheé
a CA Behe?
g CA fcheb

After the intermedispte files nave bheen created, one applies

formatting orograms using the collector sorter without sorting

to produce the incexes snd listings. 84
The titleword index is produced in Lwo steps: 8d1

First one applies the preogran for number + author or

titlevord formatting. dla
load file <nicdprog 8dlal
compile the fmtauthortitle braNCH 8dla2

e ¥ to get the cclector sorter 8dla3

i CA 8dla3a

f SP=gppropriate file names CA 8dla3b
o=Appropriate f£ile prefix CA 8dla3c

m=max =2000 CA 8dla3qd

v i CA 8dla3e

# CA 8dla3f

Second one goes through each statement in the titleword
intermediate file and deletes statements for trivial

words, This process needs to change and be automated

from g file accessed by a hashing scheme, &dlb

The nunber listing is produced hy use of the program
formatter %listing format by numberk. a2
o
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load file <niedprog 8d2a
compile the formatter braNCH gd2np
e X Lo get the colector sorter gd2c
i Ca 8d2el
f=appropriate file name CA 8d2e?2
o=Appropriate file prefix CA 8d2c3
v iwC CA 6d2ech
g CA 8d2cs
The number index is produced by the program fmtnumber. 8673
load file <niedprog 6d3a
compile the fmtrniumber bralNCH 8d3b
e ¥ to get the colecter sorter 8d3e
i CA 8d3cl
f SP=appropriate file name CA 8d3c2
o=Aprprooriate file preflx CA 8d3c3
v 4{wC CA B8d3el
g CA 6d3e5

The aguther index is produced by the progran
fmtauthortitle. 8dl
load file <niedprog bdla
compile the fmtauthortitle braNCH 8dhb
e X to get the colector sorter 8dlc
i Ca 8dhel
f Spe=appropriate file name CA 8dhec2
o=Appropriate file prefix CA 8dhec3
v 4iwC Ca dlch
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g Ch
The RF¢ incex is produced py the program fmtrie,
load file <nigd>proe
complile the fmtrfc branNCH
e X 10 get the colector sorter
i Ca
£ Sp=appropriate file name CA
o=Arpropriate file prefix CA
v 1iwC Ca
g Ca
When the above files are created one has to build headers for
them for uge by the output processor. This is presently done by
assimilating the header from the corresponding index or listing

from the last catalog and updating it.

when the above procegs is completed the listings and indexes are
ocutput for proof reading.

After proof reading a final set of listings and indexes with any
corrections is output using a new printer ribbon and mocked up
for photoreducineg, The listings are to be produced in two
columns, the indexes in one,

anes
Bds
6d5a
6Adsb
bdse
dsel
8d5c2
8d5c3
bd5ch

bdSehs

10

11
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CJOURNALDT7263.NL83L, 1ll=JUN=71 9:68 HGL 3 (Expedite) Title: Author(s):
Richard ¥, Watson/gkWW; Distribution: William 8, Duvall, Walter 1L, Bass,
Douglas C. Engelbart, James (. Norton, Jeanne B. North, Cindy Page,
Charles Hs Irbyv, William K. Paxton/WsD WLB DCE JCN JBN CXP CHI WHP;
Keywords: ; Clerk: HGL3:

Origins <NIC)>CATREQ.NLS38, 9=~JUN=71 11313 RWW 331k JUN 71
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SJERNIGAND>NOTETO57.NLS31l, 10=JUN=71 15:39 MEJ }
NOTE RE (7057,), IN ACTIVITY OF GENERAL RESEARCH CORPORATION la

RWW eontacted [r, Chrisler of General Research Corporation

and learneda that is isn't that they have a contract from

ARPA to collect its documents; rather they have an interest

in learning about ARPA IPT research, and were tryine to

locate a ready=-made collection. Call made apout June 2, lal
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CJOURNALD726 11« NT.831, 1l1=JUN=71 10:00 HGL ; (Expedive) Title: Author(s):
Douglas C. Fngelbart/DCE; Distribution: Harvey G, Lehtman/HGL; Keywords:
3 Olerk: HGL;
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-

Periodicals

International Journal of Man=Machine Studies April 1871
gontains: A ran=Machine Synereistic Approach
to Plannineg and Creative Problem Solving. Part 1,
by Aiko M, Hormann. p.lé&7=18L

Journal of the ACH April 1571
Contains: A Mathematical wWethod for Analyzing the Growth
of a Scientific Discipline, by wWilliam Goffman,
Pal73=185. Analyvses growth of syvmbolie logic, 18L7=19832

gommunications of the ACM May 1971
Contains: Introduction to "Feature Analysis of _
Generalized Data Base Management Systems" the revised
Codasyl report, p,308=318

Datamation 1l June 1971
Contains: IIA and Proprietary Rights, by Phil Hirsch,
P.4S,U7. A report of the Annual Meeting of Information
Industry association, with pros and cons of government
microform publishing,
Also: TRADAR: Death of a rRetailer's Drean, bdDY Richard
M« Peterson, p.34=37, Report of failure of GE - J, O,
Penney store information systenm,

Modern Data May 1971
Contains: Survey of Software Packages ==
Dats Base Management Systems, by Ken
Falor. n.5h8=59
Also: Product Profile = Teleprinters, by
Malecolm L, Stiefel and John A, Murphy.
PebE=T0, TL=T6

Reports

[Brovwn liniversity) 7065
Systems Programming Languages
Re. D, Bergeron and others, 29 November 1970
Discusses criteria and descrines extensible
language (LSD, Language for Systems Development),

la

1ib

le

14

le

2a
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RECEIVED AT ARC Week Ending 4 June 1971

CERN

oMU

7066
Graphic Display System (GD3);
CERN Computer 6000 Series Proegram Library
Long=Write=Up J510
A. Yule and others 9 February 1971
A subroutine pac¢kKagze for producing graphic
output, Brought back by WHP,.

TO6 L

A Paradigm for Software Module
Specification with Examples

D. L. Parnas March 1971
Presents method for writing specs of
parts of software systems witn
sufficiently precision that other
pieces can pe written to interact
without additionazl information,

Stanford yUniversity, computer Science Dept, 77201

ILL

Mathematical Analysis of Algorithms,

Donald E, Knuth Marchn 1971 STAN=CS=T1=206
Consists of lectures presented to International
Congress of Mathematicians, 1970, and IFIP Congress,
1671, intended to popularize work in
algorithmic analysis,

Efficient Algoritnms for Graph 7202
Manipulation,
John Hoperoft and Robert Tarjan.
March 1971 STAN=CS=71=207
Algorithms are presented for partitioning a graph
into connected components, biconnected components
and simple paths,

The Heuristic DPendral Program for 7203
EXplaining Empirical pata
Bruce G, Buchanan and Joshua lLedernerg,
February 1971 Memo AIM=1Lkl
Rpt. C8=203
Use cf an information processing model of
scientific ressoning to explain experimental
data in ereganic chemistry, sSummary of planning,
Structure generation, and evaluation, and
of results of the program for computer sScientists,

FOURUM; ILLIAC IV Users Group Newsletter

2b

2c

24
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RECEIVED AT AERC Week Ending 4 June 1§71
1 February 1971 No., 21 7205
1l March 1871 Ne., 22 7206

UCLA

ILLIAC IV Research Document Abstracts 720
1l January 1971

Oitations and abstracts of all current

ILLIAC IV documents

SEX Beginner's Guide 7207
Kevin Sei 1 June 1571 Document 2

Manual for UCLA time=sharing system SEX,

offerine 8K resident system, a non=resident

gystem containing system call

and file management routines,

2e

2f
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CJOURNALD7265,N1.831, 11=JUN=71 10:ih2 HGL ; (Expedite) Title: Author(s):
Jeanne B, North/JBHN; Distrioution: ARC Black Board, Little Black Book,
Douglas C. Engelbart/ABB LBB DCE; Keywords: 3 Clerk: HGL}

Origin: <LEHTMAN>REC.NLS3;1l, 11=JUN=71 10:23 HGL ;
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Questions and Comments for WSD on the Journal

There are a number of, what appear to me at this time as,
loose ends in the complete Journal picture. This note 1lists
them as T am aware of them today. Cleaning these up should be
given high priority before June lé=stage 0,

RFC's should automatically be in the NIC and NWG
Sunecollections,

The catalog entry for an RFC should be as per (journal,?724l,)

The format of all Jeurnal entries should pe that used in the
Haster Ccatalog.

The above is required so that 3l)l the index producing proerams
will work,

Please read the Journal section of the NIC TNLS Guide that
Marilyn has written and gilve her yvour comments.

How i8 group identification going to work in terms of using it
and entering group ids into the 14 file?

How or where do RFC numbers appear on hardecopy cutput,

Please talk to Jean about the precedure for handling access
conies,

We need to clean up the way we are handling the Journals
running out of space, Harvey has essentially lost a weeks
work fixing things up by hand., The Journal is one of ARCS
major researceh projects and NIfOs major service, It is
therefore worth considerable effort to create the total people
and computing methodology to handle the total process in a
clean, efficient, reliable manner.

The Journal must be able to handle several people making
enties easentially simutaneously, be fast on entry, and very
reliable,

When peonle are entering new people into the id file at author
or distriputieon time how 0o they specify the persons group
memhership?

For handline preaesigned numbers we have decided on the
following temporary procedures and have the following
questions

2a

2b

2c

24

2e

2f

2g
2h

2i

2]

2k

21
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Network users wilill not bee t0ld about being able to get
numbers preassigned online, 2ml

BY stage 1 there should be a lock to actually make it
impossinle for them to get a number preassigned as part of
"noviece mode" or tnere should be a new number system that
meets the needs of Jeans manual system. This whole number
keeping track of auestion is nontrivial and needs a

thorough discussion sometime S00N.. 2m2
To get a preassigned number people will call JEan as now, 2m3
Jean will get a bloeck of NIC numbers from the
preassignment process, 2m3a
Jeanh kKeeps o manual record of who she assigns numbers to
end for what they are going to be used for, 2m3b
g8he also pailrs the associated NIG and RFC numbers. 2m3e
Sdhe uses this recod to agvoid multiple assignment of the
gsame number and for later follow up purposes. 2m3d
The following auestions about the present system arise 2m3e

How do users get numhers which were preassigned to
Jean into the system as the system regquires
identification at the point of entry? 2m3el

What if the system bombs after the numpber has been

entered? The person entering an item can use the RFC

nunher on the next try, but can he use the NIOC

numrer? IF he comes backK in and cannot use the NIC

number and then hag the gystenm assign him another one

the pairing of NIC and RFC nummbers has bheen

destroyed, How do we handle all of this? 2m3e?

AS an aside, the sorter has a bug and does not sort some of

our indices in alphabetical seguence, Please look in
(nie,ttlind2,) in the k sction for examples. I would

appreciate your l1looKing at this problem sometime within the

next 2 or 3 weeks, Thanks 2ml
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CJOURNALD7266.NL831, Ll=JUN=T71 13:50 HGL ; (Expedite) Title:
Author(s): Richard W. Watson/RWW; Disgtripution: william S. Duvall,
Harvey G. Lehtman, James ¢, Norton, Jeanne B. North, Douglas QC.
Engelbart, Bruce L., Parslev/WsSD HGL JON JBN DCE BLP; Keywords: ;
Sub=Collection=: ARC; Clerx: HGL;

Origin: <WATSONDMESS.NLS35, 1ll=JUN=71 12:L2 RWW ;
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Letter: D. C. Engelbart to Frofessor Joseph Modrey, CODSAM
Project, Purdue University.

Professor Joseph Modrey

Purdue University

Department of Mechanical Engineering
Lafayette, Tndiana L7907

Dear Professcr Modrey:

Attached is an accounting of expenses attributable to my visit on
Thursday, June 3.

I am grateful for Profiessor Malone's persistence in prying me out
of my rut and zrranging the visit, and for your effective hosting
of the visit. I came away much stimulated, quite cdelighted, and

fully expecting that the future will £ind your group and mine in

continuing communication, if not in explicit cellaporation,

I must say that the CODSAM set up is an unusually promising one
for achieving the kinds of objectives that its acronymic title
declares, Reinr based outside the Computer Science Department
is, I think, zn important advantage. This statement implies no

negative judgment of Purdue's Computer Science lLepartment ==
rather it stems from the fact that the proper role for computer
science in what I call "computer augmented systems" is to provide
the computer subsystems that support the larger scazle system of
concepts, meuvhods, procedural skills, organizational structure,
etc., which constitute the higher levels of an "augmented human
system," Almost without fail, an endeavor within a Computer
Science Department to do research in augmentation systems results
in a serious gistortion of the overall system in favor of the
"experimental instrumentation" (vhe computer techniques) that
should be in put the supportive role,

In Professor Dieck Garrett, you have an unusually valuable asset
for your project. Coming from a desiegn discipline and beine
healthily motivated toward seeing the instruments put to work, he
yet demonstirates an extremely effective grasp of the
"engineering" side of the computer development world (ineluding
both hardware and software) and has collected a nucleus of young
computer=systems people tn support the instrumentation work that
is fully on a par in terms of intellirence and dedication with
any university computer-science group I know, USing a continued
emphasis on improving the effectiveness of a labeorestory in which
to do research in "computer~oriented design, science, and
methodology," this crew stands a good chance of becoming the most

I



DCE 12=JUN="71 9:55 7269
Letter: I, C. Engelbart to Professor Joseph Modrey, CODSAHM
Project, Purdue University,

effective of ite kind in the country == it's that rare to find
such a conmbination of goals, organizational environment, and teanm
members.

In Professcr Malone you have an unusual combination of experience
and orientation relevant to what T feel are some of the most
eritical aspects of sugmentation systems: Wwhile being most
adeauately grcunded in the principles of computer technology, and
being also well criented and highly motivated in seeing that this
technolegy can be of significant help in particular design and
analysis tasks, he also shows what I f£ind much too rare in the
engineering vorld -~ z sensible and growing awareness and concern
for the human aspects of augmentation systems,

It has become firmly established within my own framework,
stemming from 20 years of persistent efforts towards ereating
nore effective goal=oriented organizations, that all of these
glorious computer aids will only begin to produce gzins in
humgn effectiveness consistent with their potentisl when the
augmentation=syetems designer comes to know hoW to provide for
the shifts in attitudes, intrateam relationghips,
organizational structure, etc., that enable a group of people
to work as an "augmented tean". It will only be by developing
coordinated changes in human organizations that the full power
of the computer support systemns can be harnessed by humans
toward numan pursuits,

Here is a small item that I mention as an introdugtory point
towards a suggestion: there was in evidence severzl times durine
the day 2 bit of conflict petween the interests of Profesgsors
Malone and Garrett, In no sense do I consider this to be unusual
or unhealthy. ®Rather the opposite, in fact:

In any "deep" discipline, I feel that there is a natural and
important need for establishing recognized levels (almost
"sup=disciplines"), and giving each a clear domain within a
consistent framework such that a professional person can
clearly take a pogition as "representing Level X",

Here i858 a simple example: In the building industry there
i8 clear need for both a professional architect who serves
a client in trying to produce a besgt value=cost
configuration in terms of the client's value framework, and
g builder whe at the next level 1s interested in the most
efficient means of producing a specific structure,

Dave Malone and Dick Garrett represent different levels in

Ta
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Your system, and their conflict is just the kind that should
pe fostered == perhaps in the eXpanded environment of
representation (and conflict) that I ocutline below.

I expect actually that there will be many discrete levels within
the framework cof what J call augmentation systems; but the point
to be made here is that Malone and Garrett should each be
encouraged to represent their respective levele, and that the
conflicts of interest hetween these levels should be cpenly dealt
with as & naturazl part of the discipliine that must come to exXist
in a multilevel system environment, I wWould recemmend your
considerineg this == establish four explicit levels witnin
CODSAM, each with a (different) person as its pusher/custodiang

(1) The "methodology" level which considers the rFeneral
workineg environment and approach that designers are to take in
this new environment,

(2) The "tool" level, where such ag Gerry Michaud's
optimization sScheme and Dave Malone's probosed
network=analysis scheme are representative examples (and where
a computer debugging scheme, or an information retrieval
scheme would slso be representative examples).

(3) The "user=service interface" level, where there must bpe
evolved principles of design, measurement and analysis towards
providine effective means for the users to elicit computer
support in all of the different ways in which such support may
be integrated into their tools and methods. It is obvious
that the Metheds Level will need to integrate many types of
tools, 21l of which need to be exercised in rapid and mixed
succession, at one interface console, The concepts, control
techniques, contreol language, centrol repertoire,
control=display transducers, and the associated procedural
skills, cannot sensibly be desifned separately for each tool,
but rather should be designed to suppeort each tool within an
"intellectual workshop" type of environment,

(L) The "service=system" level in which the teghniques for
providing the interaction and the tool functions are designed
to give optimum value=cost configuration,

It ig evident that the first three levels aim to increase the
value of the computer service system toc a team of designers,

while the fourth level must learn how to extend the range of

service and how to minimize cost,

6b
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It is easy to find people to work in Level 2 =« t0 develop
explicit and exotic teols towards comnonent tasks in the
designer's world, It is much rarer to find people interested
in pursuing revels 1 and 3 explieitly, but it is obvious to me
that there is a great need there,

For Level L (which actually containg within itself many
sublevels), it is rare to find effective people who see the
endeavor azs truly one of providing support to these higher
levels and wrhe are strongly motivated towards maximizing the
effect of their efforts on the overall mutilevel system,

From whet 1 see, 1 feel that in Dave Malone you nave a good
pusher for explicitly evolving significant work at lLevel 1,
and in pick Garrett an unusual find for a lLevel=lL pugher., 1
see no dearth of lLevel 2 tool huilders in existence or
cropping up,

1 hope that someone will emerge in Level 3 == Dick Garrett
shows much interest, but in mny experience, there should he two
different individuals representing these two levels (either
can contribute to moth levels, bhut 1 den't think it is
possible to avoid a conflict of interest, if one nerson is the
pusher for hoth levels),

I must congratulate you upon forming the CODSAM aectivity and also
for attracting such good personnel, I hope that you continue
strongly to provide the motivation, guidance, and "maturation',
because 1 think that CODSAM has an unusual potential,

I would like to make one explicit suggestion toward establishing
a particular "vertical slice" in CODSAM'S nmulti=level activity ==
i.e., toward a four=level eifort aimed at a particular kind of
designer clientele, 1 refer to designers cof augmentation
systems; vou have just the environment in whieh should be pursued
the development of 2 Computer=Oriented Design Science And
Methodology explicitly aimed at supporting your own CODSAM
support=system designers, =zt all of the four systenm levels
menticned above,

In particular, I might sugegest that Garrett and company be
encouraged to launch a subproject towards augmentine "moftware
engineers." For one thing, I should like to see thisg becauge
it would provicde the most direct and explicit associatien
between my work and vours; it would facilitate communication,
and increase significantly the chance of the early
establishment of explicit, network-coupled collavoration
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vetween our groups =~- a situation I would very much like to

see develop. It would alpo promise to increase CODSAM's
developmnental effectiveness in Levels 2 and L, for all of your
projects. 12a
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Again, my thanks, and I look forward to our future collaboration. 13

Best regards,

DOUGLAS C, ENGEYLBART, Ph,D,

Manager

Augmentation Research Oenter

Stanford Research Institute

333 pavenswood Avenue

Menlo Park, California L0256 1L

b
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INTRODUCTION kR

This is a thinkpiece toward a proposal to ARPA's Information
Processing Techniques Office (IPTO) for ARC's contract pericd,
6 Feb 72 to 7 Feb Th. la

AROC would like to resolve a set of conflicting plannineg

problems by negotiating a "BasewProject" contract, for our
continuation work beginning 8 reb 72, that concentrates

completely upeon the goals of: lb

Making the Network Information Center into both (a) a very

useful service to the Network Community and (b) an

important part of the Network Experiment (in its

distriputed, collaborative operations and in its

Network=utility role), 1bl

Advanecing the techniques available to Network system
builders/users for augmenting the development and
application of computer=based information systems, 1b2

Moving useful augmentation techniques and services out into
the ARPA=Network Community. 1b3

In the sections that follow, and in the supportive Appendix
documents, We outline the types of activity that seem to us
best t©o meet these goals, le

A central point of our proposed approach is that we want to

get ready to negotiate and provide an extensive amount and

range of services to distriputed users, but we want to do it

in a certain way., our position stems from the following

reasonine: 1ld

our planned NIC services invelve a steadily expanding set

of explicit "reference and communication" services (see

Appendix A). This is considered by us to be the central
commitment of a "Network Information center," We plan to

pe ready to expand the operational capacity of these

services as needs and possibilities emerge, 18

[3]
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Aside from these NIC-explicit services, there are other
services that our general set of tools and methods can
provide, and that are of interest to other parties,

over the years that the Network has been evolving, there
have been many discussions about the potential value
ARC's tools might have for different Network individuals
and groups; and recently there has been a distinct
(alarming?) increase in interest and expectation in this
regard,

In general, we enjoy this show of interest in our
products, and in particular we want very much to
collaborate with and support some of this
experimentation (as in the goal set cited under 1b).

But it is quite obvious to us that significant value will
not be obtained from extra=NIC experiments with our
computer services, or from interaction with our staff,
unless these pbe done in a non=dissipative way, with
individuals or groups

(a) whom we can adequately support with computer and
personnel resources, and

(b) that show promise of following through, by bheing
able to acquire adequate resources and being able to
integrate our services significantly into the work that
they will pbe doing,

Furthermore, it is alsc obvious to us that there will be
considerably more payoff (to our goals, and likely to IPTO)
from the external use of our finite resources, if these are
"Type=B" (for "Bootstrap") individuals or groups == defined
as8 those who

(e) will pursue actiities that either add to the
techniques and capabilities subsequently available to
other participants, or +that help other people learn
about and obtain this kind of service,

on another tack, if the concept of a distributed community
making use of "network utilities" is to materialize, then
certainly there must evolve a body of techniques and
conventions involvineg
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(a) Service Delivery == Where these utilities can
deliver responsive, interactive transactions, over a
complex repertoire of service functions, with both a
high degree of reliablity and a high degree of
availability, and

(b) Service Marketing ==~ where a customer can negotiate
with a utility for the quantity and type of service that
suits his needs; and where there is a negotiation
environment at service=transaction time that enables the
customer to get the service when he needs it, pbut with a
resource~utilization framework that is balanced between
efficiency and demand capacity,

Therefore, we want to concentrate our efforts within a
four=pronged project wherein coordinated advances can be made
in:

(1) Developing sService functions that will be of maximal
value in our above=mentioned goal structure,

(2) Developing the knowhow and capability for delivering
signiicatly useful service to the Network, as a Utility,

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

and wherein we pecome ever better at
(4) Operating a utility service.

We are proposing that under the Base Contract with IPTo, ARC's
"utility" would initally serve but two, bulk-commodity
customers == ARC workers, and NIC customers,

until we learn how to market and deliver service petter, we
would rather concentrate heavily upon developing our
marketing and delivery capabilities, as contrasted with
expending a large amount of energy in trying to meet the
peyond=basic=NIC services that might be wanted by
"eustomers",

And as we learn how to deliver and market different types
and quantities of service, we feel that there will be a
logical progression of service types and of customer types
to be effectively and beneficially promoted and served in
our growineg "utility market,"
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In the following thinkpiece material, we have outline
what seems like a natural succession of "service
systems" that might be thus marketed, and we would
propose concentrating our service=FUNCTION development
efforts on getting prototypres of these service systens
shaken down wWithin ARC's internal domain in readiness
for marketing them when the time is right,

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

If we make unexpected progress in developing delivery and
marketing capability, and if it appears that the IPTO funding
could profitably be diverted to "buying" more service for sonme
types of utility customers, we assume that the utility service
provided under the contract would be extended beyond that
initially negotiated,

But basically we propose that the core Project count on
putting a significant and constant effort into continous
development of delivery/marketing techniques and
prineciples; and that any expansion of ARC's
service=delivery capacity be supported by means of explicit
additional negotiations with customers (and perhaps with
the customers' sponsors).

IPTO might in this way sponsor more utility servige throughn
some of their contractors (e.g. in extending the nature and
quantity of NIC services).

But, importantly enough, IPTO also would be able through
these developments to divest itself of supporting the
operational delivery of NIC services, letting customers
negotiate directly with the "NIC utility."

In our utility, the development of service FUNCTIONS is
Lo be made a separately negotiated activity from the
subsequent marketing and delivery of these functions,

S0 IPTO could choose to unburden itself from supporting
NIC coperations (or to share the cost with others), while
vet (optionally) continuing to support development of
NIC=service FUNCTIONS, or of NIO reference data,
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OUTLINE OF POSSIBLE NEXT=-PERIOD ARPA~PROJECT ACTIVITIES

I, Develop Service

A. For External

1,

NIC

B, For Internal

1,
2,
3
'
5.
64

T

Prototype
Prototype
Prototype
Prototype
Prototype

Prototype
System

Prototype

Functions

Users (Network)

Users, Evolving Toward EXternal Use
Dialogue Support System

Documentation Production and control System
System=Developer's Intelligence System
Software~Engineering Augmentation Systen
System=Developer's Handbook System

System=Developer's Baseline~Mamagement

collaberative System=gEvoluticn system

I1. Develop Service=Delivery Principles and Practices

A. Computer services

1,

Remote DNLS

2., Remote Hard=Copy Delivery

3.
'
5,
6o

reliability

Resource allocation, accounting, billineg

The questions of scale, efficiency, reliability

service~capacity expansion plan

Be NIC=service (information, people help)

Cs Transcription Services

2a
221

2ala

2az2
2a2a
2a2b
2a2c
2a2d

2a2e

2a2f

2a2¢g

2b
2b],
2hla
2blb
2ble
2bld
2ble

2blf

2b2

2b3
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De

Documentation services (as operational prototvpe of
DPCS, within ARC),

III, Develop Service=Marketing Principles and Practices

Ae

B

Note:; A person will be a "user" when he is in the
working processes of using our services == he will be a
"eustomer" when he is negotiating for such service,
paying for it, complaining about it, etc..

Learning how to negotiate with prospective customers for
delivering various kinds of service to them, including
questions such as:

ls On what basis are the agreements made?

2. How does the financing get done?

3. How is the accounting performed?

Le The Scheduling and billing of service delivery?

5. Regolution of conflicts (Market conventions,
arbitration)?

6. What guarantees can practically be made regarding,
accessibility, reliability, documentation accuracy
and completeness, etc.?

7. HOW are user training and helping provided?

IV. Provide Operational Marketing and Delivering of Services

A

Be

Clearing the framework, as the marketing and delivery
systemns begin to take shape, in which the current
service resources are marketed within the ARC and NIC
customer market,

Studying the possipbilities of evolving the various
"prototype" services into marketable items, negotiating
the resources for this, extending our service market ==
all in an orderly process invoelving a number of
multi=party agreements (e,g. NASA, IPT and ARC, for
supporting the development and operation of a DPcCS for
the ILLIAC 1V project).,

e
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PRELIMINARY COST ESTIMATE
(for the two year period starting 2/8/72)

Personnel Costs L85 man=mo.

Total Direct Labor 578,400
Payroll Burden 152,119
Total Labor and Burden 730,519
overhead 767,045
Total Personnel Costs 1,497,564

Direct Costs

Travel 14,200
Facility =« 873,059
consultants 10,000
Report Costs 1,926
Total Direct Costs 929,185
Total Estimated Cost 2,426,749
Fixed Fee 118,000

Total Estimated Cost Plus Fixed Fee $ 2,540,749

# See breakdown, Branch 3g
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PRELIMINARY FACILITY COST ESTIMATE

Total Facility Costs: & 873,059
Computer Facility Support 509,059
Lease Cost 519,459
Computer Facility b L23,26)
Data Products Line Printer 24,300
Terminal rental 37,000
Telephone expenses 34,895
Maintenance and operation 30,000
Maintenance Materials 11,500
Operating Supplies 18,500
Anticipated improvements 323,600
Display system upgrade Or replacement 113,000

PEP LOO character/vector generators

with PEP 801 displays 12 @ 6,500 78,000

controller 30,000
Interface equipment 5,000
Tertiary store 165,600

RPO28 disc storage: 24 months @ 6,900
1l DF=10 channel 600
Memory cables 550
Disec controller 600
§ drives 5000
Other 150

Experimental lower performance displays L5,000

Such as: 3 Imlacs @ 15,000

[10]



DOE JON 13=JUN=T1 3120 7271
ARC/IPT Project=Continuation Thinkpliece

DISCUSSION Iy
About replacing ARC's Display System Lha
Reasons for updating the current systen Lal

The operation of the current system is requirine an
excessive quantitiy of daily and weekly maintenance as
well as replacement of expensive partvs, hala

one of the basic limitations of the system is the lack

of enough total light on the vidicon surface, This

means that many design facteors are mareginal., The Tasker

CRT's run at such high intensity that their life is

relatively short, This high intensiity also causes
difficulties in maintaining good focus over the entire

image, To operate with these low light levels, the

vidicons must be quite sensitive; since sensitivity

drops off with age, they have a relatively short useful

life. Lalh

Because the acceptable=quality writing speed of the

Tasker display generator turned out to pe lower than

specified, we still have a flicker problem when all 6

screens on one system are reasonably full of text., To

some exXtent we are able to compensate for this by

careful adjustment of the vidicon beam current and

target voltage, but these adjustements need frequent

attentien, We are considering the use of longer

persistance CRT's and/or vidicons, but these solutions

will only make the problem easier to live with. hale

For a more complete description of the experience we
have had with this system, see the RADC Final report of
April 1970, Section 1ll1, hald

pDespite all the effort that goes into maintenace of the

system, as described above, the console=display Aquality
achieved is only barely acceptable, and will be even

less acceptable when we start to make use of graphic
capability, lale

our proposed solution utilises a3 storage=tube scan
converter La?

(11}
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The storage tube eliminates the need for refresh so that

the character and vector gZenerator may operate

significantly slower = thus providing higher quality at

lower cost ha2a

Many of our problems stem from the difficulty of

matching the precision CRT and the TV vidicon systenm,

In the Princeton Electronics PEP~L00, one tube performs

the function of hoth, ha?2b

Since the output of the Princeton scan converter is a

video signal, all of the flexibility of TV mixing and
alternative data inputs (live images, microfilm, scanned
documents) are maintained, la2c

There are two principle approaches utilising the storage
scan=converter La2d

gne approach is to utilise our current Tasker

character and vector genorators, with a scan

converter for each station, all at the central

location, ha2dl

without the requirement for constant refresh, the

current Tasker display=generator system could be

run at say 1/5 its current speed, at which it

would provide highe=quality images. La2dla

BY utilising as much of our current hardware as
pessible, this approach keeps the price at a
minimum, ha2dlb

Tt must be kept in mind that the Tasker equipment

may not be suitable for driving the scan=converter
system, and may have to be replaced, This would

have to be determined with more careful study of

the situation, La2dlc

The Ssecond approach is to use a separate
character=vector genorator attached to each
scan=~converter tube, ha2d?2

Princeton Electronics has a2 self=contained

package, containing both a character=-vector

generator and a storage=tube scan converter, vwhich

sells for about $7,000, ha2d2a

[12]
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This approach would make each station completely
independant of the others, Heavy traffiec, i.e.

many concurrent display re~paintings among the

other users of the system, would not threaten to

impose delays in any one of them, La2d2h

The number of stations will not have an arbitrary
poundary and could be expanded by inecrements of
one very easily La2d2c

Remote display consoles could bhe implementeed
easily, since each console would be completely
self sufficient. La2d2d

In the Core Project, our plans for hardware expansion are

aimed only at reliability and file=capacity needs; expansion

for inereasing user=~load capacity will await explicit, further
negotiations (and may indeed be supported by others, e,g. RADC

or NASA). Ln

For effective reliability protection, we should have backup
for two eritical rotating devices: the swapping drum, and
the secondary-file disk. Lbl

Elther of these is vulnerable to as much as a two months

down period if mechanical damage is done by a fault, We

assume that this much of a gap in both ARC'8 internal
developnent work, and in the experimentation and service

for Network users, would want to be strongly insured

against, 4Lbla

It looks a8 though the following course of action is our
best bet: L2

Get extra spindles for our moveable=head disk system
(like perhaps four) to back up the secondarve-file disk, Lb2a

EXperiment with using the moveable head disk system for
swapping == perhaps some configuration here would

provide adequate swapping performance for backing up the

arum, Lb2h

Keep our UNIVAC drums, at #7k/mo, t0 back up the Bryant

drum, until can we have g better (e.g., cheaper)
alternative installed, Lb2c

(13]
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As one future solution to these problems, we intend to
wateh progress on the mini=computer moveable=head=disk
controller planned for development by the PARC group,

Other notes regarding Estimate Figures
ASsume that we tune up the present configuration ags well as
we can, and have a plan for the route to follow in alterineg

the configuration toward more capacity, before we propose
additions,

(14]
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APPENDIX A: NIC Development == Function and Operational
Delivery

Material for Appendix A is found in (7279,)

APPENDIX B: Dialogue Support Systenm
Material for Appendix B is found in (7278,)

APPENDIX C: Documentation Production and Ccontrol System
Material for Appendix C is found in (7281,)

APPENDIX D: System=Developer's Intelligence System
Material for Appendix D is found in (7276,)

APPENDIX E: Software=Engineering Augmentation System
Material for Appendix E is found in (7280,)

APPENDIX F: System=Developer's Baseline=Management System
Material for Appendix F is found in (7277,)

APPENDIX G: Collaborative System=Evolution Systen

Material for Appendix G is found in (7282,)
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The Need 1

ARC has become more and more involved in augmentation of

teams, and we are giving serious consideration to improving

intrateam communication with whatever mixture of tools,

conventions, and procedures will help, la

If a team is solving a problem that extends over a

considerable time, the members will begin to need help

remembering some of the important communications ==~ i.,e,, some
recording and recalling processes must pe invoked, and these
processes become candidates for augmentation, To consider

some of the different conditions where such storage and recall

may be useful, suppose Person A communicates with Person B

about Item N at Time T, 1b

They may well be counted on to remember their exchange

during the problem=solving period. But consider the case

of Person C who, it will turn out, is going to need to know

about this communication at time TT: 1lbl

perhaps he was there at Time T but 1bla

he was too heavily involved even t0 notice the
communication, and/or Item N wasn't relevant to his

work at that moment and so wasn't implanted for ready
recall. lblal

Perhaps A and B didn't anticipate his later need and
thus failed to invite him into their interchange or
inform him of its conclusion, 1blp

Perhaps, although Persons A and B knew he would later

need the information, they didn't want to interrupt

their own working sequence with the procedure of

interrupting Person C and getting him involved, lble

or, if the consequences of the interchange carry over into
a long~lasting series of other decisions, one or poth
parties may fail to remember accurately, or may remember
differently because of different viewpoints, and
troublesome conflicts and waste of effort may result, A
single person will make a l1list of things to do on a
shopping trip because he's learned that the confusion and
pressure may make him forget something important. It's
obvious that to be procurer for one of a mutually
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developed, interdependent pair of lists would make it even
more important to use a record, 1b2

Further consider the effect if the complexity of the team's

problem relative tc human working capacity requires its

partitioning into many parts where each part is independently
attacked, but where among the parts there is considerable
interdependence through interactions on mutual factors such as

total resource, timing, weight, physical space, functional

meshing, le

Here, the communication between Persons A and B may well he

too complex for their own accurate recall. For example,

their communication periocd resulted in scratch paper or a
chalkboard covered with possiblilities and the essence of

the agreed=upon solution whieh has since disappeared, 1el

We envision effectively augmenting our collaborative team by

having an "intragroup documentation system", containing

current and thoroughly used working records of the group's

plans, designs, notes, etc. Therefore, we have begun to

develop a system for entering and managing those records, The

ARC Journal is this intragroup documentation system, 1d

The ARC Journal 2

Our Journal is an open~ended information storage and retrieval
system, It accommodates and retrieves whatever thoughts any

member of the group feels worth keeping. All entries in our

internal "mail" system automatically bcome part of the

Journal, In addition, any online uger may flag any file for
transcription into the Journal within a day, 1In addition to

NLS files, other hard copy including photographs, line

drawings, and scratech notes can be logged into the Journal.

In handling eXtra=computer copy the Journal draws on the

techniaues we are developing for NIC and RINS. 2a

We believe the Journal is the key to the development of our

Dialogue Support System, We are encouraging members of the

group to enter items freely, to err on the side of

loquaciousness, even to enter information that will become

useless, We hope to learn from such 2 flow how to winnow

worthwhile information, to refine the techniques of query,

analysis, and access that are necessary to preliferate all our
augmentation research. 2b

As each item (in this case, every NLS file) enters into the
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Journal it receives master Catalog Number (CNUM) and is
catalogued,

The CNUM is generated from the one master=collection
gsequence that ARC uses for all of its frozen=item storage:
XDOC, NIC, Journal, RINS, and, we assume, an increasine
numpber of other special collections, The CNUM becomes the
master identifier of the NLS file: it is printed in the
upper right corner of each pafe of a printout of that file;
it is the standard reference name to use in an NLS 1link;
and it pecomes the "file name" of that file within the
storage and retrieval system of the Journal.

Wwhen the Journal System takes a file into custody, it
guarantees retrieval of that file (by its CNUM) at any later
time.

A Master Catalog holds descriptions of each item that is
stored in ARC's Master Collection, The Master Catalog is
composed of a set of NLS files in which each entry (descriping
one collection item) occupies one statement whose NLS name is
'M*UNUM L e.‘-. ‘H523?,

The catalog entries are formatted in a special way to
delimit the different data elements, For instance, for
most items there is a "#al" preceding the first=autnor's
name, and within this type of main field there often are
flags such as "#2" or "#3" to delimit a particular
subfield, The initials of the ARC author are stored after
the data element code "#as',

We don't really expect to use this format permanently
for storing our catalog data, Within a year the size of
the collection will make query and file management
operations too inefficient and we will chanee it, A
collector sorter and special reformatting programs will
reduce the work of designing and changing the new format
to several hours at the console,

The oreganization and formatting of the catalog files
will evolve during the next year, but the user's concept
of this funection probably won't be affected,

Special data elements are under consideration for
processing our NLS files into the journal, For instance,
it is likely that the catalog entry will invove a record of
the whereabouts and the reference target of every

3
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cross=file link with the file. Suech a notation would be an
important aid in querying and is also the base for the
"back=linking" we have been considering for so lon#.

Journal entries now also exist as a shelf of hard copies, For
the shelf=stored copies we have used what we call
"eatalog-management processes", (Executeable Text) Programs to
help manage and retrieve the information,

The catalog=-management techniques that we have used were
designed expregsly to accommodate special collections, For
exXample, a working subset of the Master Catalog holds the
Catalog entries for the items that have been entered in the
Journal., This subset is called the "Journal Catalog", and
can pe extracted automatically from the Master Catalog.

our initial shelving is by Catalog Number, S0 the shelf
list is by CNUM.

We can automatically generate hard-copy citation lists in
various layouts by means of a liprary of reformattineg
programs. The (Collector=Sorter Processor is invoked in one
set of exXecuteable text programs, to produce listines
sorted on selected keys.

one such listing is the shelf list, A Shelf List for a
given collection is a list of citations ordered in the way
in which the collection items are physically "shelved" or
otherwise stored,

If the items are standing on the shelf arranged by catalog
number, you would probably find one easily without looking
at the Shelf List. But, if the item is gone, the Shelf
List can verify that it should be there,

The items might very well be shelved according to a subject
outline == e.,g.,, a set of user=reference volumes whose
sections would each be a separate Journal entry, Here the
various sections would be updated independently, and their
catalog numbers would bear no relation to their ordering
within the binders, The Shelf List here would look like a
Table of Contents.

An "Index" contains one=line citations ordered
alphabetically or numerically on one or more of the terms
found in the catalog entries, We automatically produce
indices ordered on: Catalog Numbers; Author; and Keywords

2e2
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from the title (having an entry for each non=trivial title
word) .

We plan to make journal material ever easier to read online,
By next Fall we hope that any NLS user studying a Journal item
may Jjump from a link to any Journal item that has been
referenced within the past few days with the speed of disc
access, and with a "worst case" time of less than five minutes
for a file not used recently,

Automatiec Journal Entry
After the transfer of NLS to the PDP=10, our journal entry
and cataloging procedures was made more automatic, and
brought under direct user control from NLS.
Entry commands such as the following are used:

Execute Journal

Submit (file/stmt/branch/plex or literal input)
Interrogate (optional interactive input request mode)
Author (the user by default, others are entered)
Comments (optional comments about the document)

pistribution (to ARC or non=ARC people by name)

Subcollections (NIC,AFIPS,JOU,NAS,etc)

Keywords (at user's discretion)
Expedite (for 3=4 hour delivery to ARC addressees)
Go (to start file and cataelog process)

Catalog entry, hardcopy formatting, and secure on=line
£iling of the document are included in this process,

Hardecopy distribution was used for all documents at
first, Optiocnal on=line delivery of links (references to
the Journal document files) to addressees is planned to
follow Boon,

2f6

2g

2h

2hl
2hla
2hlbp
2hle
2hld
2hle
2hlf
2hle
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2hlj
2hlk
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CJOURNAL>7272,NLS;1, 12~JUN=71 19:27 JCN 3~ (Expedite) Title:
Author(s): Douglas C. Engelbart, James C, Norton/DCE JCN; Distribution:
William S, Duvall/WsD; Keywords: ; Sub=Collections: NIO; Clerk: JCN;
Origin: <NORTON>JCNAPPB.NLSj;hi, 12«JUN=T1 19:2L JCN ;
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)Hard-copy for general network sites B 5
Basic ronsiderations, fer the Networks la

Graphic=text communiques sent in a common, standard Network
Transmission Code (language) for graphic description. lal

Each site assumedly would pe responsible for develonine
translators to and from this laneguage, relative to their

own languares and devices, la?2

Each site would probably want a hard=copy printer device

for mixed=text and graphics, for both la3
Receiving network=transmitted communicues la3a

outputting their own, locally developed graphic
portrayals, 1a3b

For implenmenting this, each site would likely have
unique requirements and budget ranges., l1a3bl,

A 8ite would probably like to use the same hard=copy
printout device for both types of use == network
communiques, and locally generated portrayvals. lal

Therefore, the sclution picked for Network Graphic
Conmmuniques would be better if it could readily accomodate

the different=quality needs of the different sites. labk
The Scan=Converter Approsach: 1lb
Basic configuration: bl

A lLine=scan hard=copy printer, of which there is

available commercially quite a range in cost, quality,

printing speeds (e.g. Gould, Xerox LDX, Varian, Statos

21, etc.)e. lbla

A Princton Storage=Tube Scan=Converter Device, with an
output interface of suitable nature for driving the
p‘."’in‘ber'. 1lblb

A Random=Deflection Picture Generator to drive the Scan
Converter, lble

A Picture Translator Processor (Software) for drivng

R 4 s —— L g
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the Picture Generator from the Network Plcture
Description Language,

The system can be broken down into the following blocks,

COMMON wemeemoa= mEmmm————— - - H C
GRAPHIC :LANG, tCK/VEC : tPRINTER: tGRAPHIC: A O

memw ] TREANS» $===iGEN, ¢ $===iTPANS= ===} === R P
LANG, $LATOR ¢ tCONTROL: tLATOR 3 tPRINTER: n ¥

( ) ( ) ( ) ( )

The Common Graphics Language is a standardized convention for
specifying characters and vectors for transmission over the
network,

The Language Translator is a progran for converting the comnon
Graphic Lanrzuage to a format compatable with the particular
printer systen.

This may bte in the host computer.
For a TIP site, this would have to be a nini-computer,

The character/vector genorator and control would be chosen at
each site to meet any particular needs, .

The "printer translator!" would be any device or technique
necessary to match the requirements of the particular printer
to whatever is provided by the character/vector genorator,

A printer capable of mixed text and graphics hard=copy.
COM and graphic hard-copy for the ARC needs

The general approach to be taken in implementing hard cony is te
utilize a portion of the equipment that is vsed in the COM
system chosen for our microfilm requirements, Special hardware
will be added which will perform the functions required for hard

COPVYe

Our requirement for coM is for a high quality system canable of
putting text and graphics onto 1lémm and 32mm £ilm, This would
most 1likely ve in the form of an outside service bureau which
would process mag tapes.

It would be advantageous if the COM electronics were also used

1bld

lc

16l

lcla

lclb

lcloel

lelb2

1ele

lcld
lecle

2a

2b
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in our hard-copy system so as to maintain complete
compatability between the two systems,

The two primary considerations in the system are compatability
with avaliable computer output to nicrefilm services, and
suitablility for multiple stations on the Network.

The cholce of manufacturer of- the COM equipment used here would
be dependent on system quality, versatility, and the
suitability for modification for implementing hard copy
capability as described below,

One such COM system under consideration is Information
International'!s ¥FR=80, This is about the highest quality
system on the market, but the use of a PDP 15 for systen
control will probably make the system excessivly expensive,

There is a possibility that the Fr=80 can be connected
on=line to the PDP 10 without the PDP 15 front end, thus
performing the character genoration subroutines in the PDP
10,

The local company is conmputer Micrographics in San Francisco,
But they do not nave the capability for "painted" characters,

The next poesibility is Information International in lLos
Angeles, who manufacture the FR~80, and I beleive offer a
full service system. '

A second system under consideration is manufactured by Link

Singer Corp. This 1s again hieh gquality text and graphics,

but does not contain the capability for "painting" very high
quality symbols,

The are no current firms offering the Singer system as a
service, but there is supposedly one prevnaring to open San
Francisco, and Link Singer in Sunnyvale will pe setting up a
gservice facility latter this year,

2bl

2b2

2b3

2b3a

2b3al

2b3a2

2b3a3

2b3b

2b3bl

The prime'requirement for graphic hard=copy is to enable output
of mixed text and graohics from our system for referance as well
as proofs of files pefore they are sent out for microfilmine. 2c

If this basic service is to be provided, then it is also
possible that it be used to replace the system's line printer
for general hard~-copy. This places additional requirements on
the printer svsten,

2cl

T i —— . 3 .
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The speed of our present printer (7 sec. per page) should be

with this quantity of bits involved, some form of code

matched if not improved, 2cla
Over the last 8ixX month period we have used 900 pages per day
on our printer, 2clal
The quality of print and paper must be high enourh so that
people will feel that they are not going down from that of our
printer, 2clb
For maximum convienence, the printout should be delivered in
8,5 by 11 inch pages with the pages in the correct sequence,
ag well as binder heoles punched if possible, 2cle
System Configurations 3
~ Hardware genorated text and graphics 3a
FR=80 compatiable 331
GRAPHIC $LANG, tCH/VEC 3 tPRINTER: tGRAPHIC! AO
mwmw i TRANS® jewe=wiGEN, + j===iTRANS= jmw=j === R P
LANG, tLATOR ¢ $CONTROL: iLATOR 1 tPRINTER: DY
(host comp) ( FR=80 ) (PEP )00) ( DX ) 3ala
since this system would use the PDP 15 and associated hardware
contained in the FR=80 system, the system would be completely
identical at the front end, 3alb
The cost of the system is probably going to prohibit placineg
complete systems at multiple sites, Some form of video
distrivution could be used with printers at multiple sites, 3albl
If the scan line printer chosen i8 the Xerox LDX printer,
the the signal genorated to drive the 1local unit can be sent
directly to a video quality phone line to remote printers. 3albla
‘The other alternative is to digitize the scan signal off the
Princeton and transmit the resultant code as & binary file
over the established network, 3alblb
The estimated quantity of bits reauired to produce a
resonable quality picture is 2000 bits per line by 1000
lines per page or approximately 1.4 million bits, 3alblbl
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compression is indicated. If the picture is predominantly
graphic (lines), then significant reduction on data may be
expected (by a factor of say 10 to 25), but if the picture
is primarily text then I doubt that significant gains are

possible, 3alblbla

More study could be conducted in terms of algorithms for
code suppression in order to confirm the rough estimates

that are given above, 2alblblb

Link Singer compatiable

COMMON =eememuam womcessee  ===--- S - H
GRAPHIC $LANG, 'GH/VEG t :PRINTER:  :GRAPHIC!: AO

mrum{ TRANS= $===iGEN, % fj===iTRANS= p===} {=== R P
LANG, ~ 3LATOR 1  10ONTROL:  :LATOR i tPRINTER? DY

(HOST COMP) (SINGER) (PFP L00) ( LDX )

This would be very similar to the FR 80 systenm, except that
the Singer systen has a much less exXtensive control system
wvhich will make the hard=copy version if the system less
expensive,

) Low cost system at each location

COMMON mwwmemses scceccece= - - - - H C
GRAPHIC :LANG, : .CH/VEC : .PPINTLR' tGRAFHIC: A O

weew i TRANS= §===iGEN, % }===3TRANS= === jm=w R P
LANG, tLATOR 1 :CONTROL; sLATOR :PRINTER: DY

L R R N B N N - S N BSOS WS EE BN 0909090 G SS S A O S LR R ]

(host comp) ( ARDS ) ( PEPLOO ) ( LDX )
( GOULD )

System configuration

Computer Displays Inc. symbol and vector generator
Princton Scan converter

Any scan line printer

This system could be inmplemented at multiple Network sites for
2 cost somewhere between &15,000 and $20,000 per installation.

Data necessary to drive the system 1s standard ASCII=-2 code for
characters, and relative lengths for strairht line vectors.

3a?2

3a2a

3a2b

3b

3bl
3b2
3b2a
3b2te

3b2c

3b3

3blk



RDB 12~JUN=7) 20:25 7273
NOTES ON HARD COPY EQUIPMENT RDB

For a more comnplete discussion on the ARDS terminal, see the
next section of this file, 3bla

Monatoring of the data on the storage surfiace could probably
best be acompllished by purchasing a TV monitor and runnieg it
off of the Princton system, - 3Ib5

The time necessary per page of hard copy will be in the range
of 1 second for writing on the storage surface, and 7 seconas

for printing on the LDX, or 1 second on the Gould, 3bé
Software Generated text and graphics 3¢
System configuration 3c1
Small computer front end == optional 3cla
Special hardware to look like CALCOMP plotter (short fixed
length vectors) 3clb
Princton scan converter 3ele
Any scan line printer 3cld

This system would have the flexability of generating any
character font and special symbols desired, . 3c2

If the hardware is made to look identical to a CALCOMP
plotter, then any of the software packages wnhich are around for
this plotter may be used, thus saving software development. 3c3

The use of a small computer front end should be considered in
order to decrease the load this system would place on a time

sharing system, 3cl
This could also supply a place where the system could be made
to loo0k exazctly like the FR=80 systen. 3clhsa
System Components : I
Princton Secan converter $5,000 Lha
The princton scan converter (PEP LOO) has the following general
characteristics, hal
Resolution 1400 TV lines
Retention time >12 minutes
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Spot writing time {20 nsec,
Erase time 500 msec, hala

52571029 line composit TV sinc signals are provided by the PEP
LOO for driving a TV monitor, Lalb

It 18 quite reasonable to expect that the TV sinc can be
modified to 675 line to be conmpatiable with our system, Lalbl

The Scan converter and printing device 1s capable of

printing with far more resolution than can be seen with a

monitor, but with the use of the X and Y position and ZOOM

control, the user could monitor either the general format of

the total page, or zoom in on any portion for detailed

examination, Lalb2

Scan conversion is achieved by deflecting the beam in a line
by line scan at whatever rate is required by the printing

device used, halce

Princton is offering an interactive graphics terminal with

their own symbol and vector genorator, bkald
The character set is upper and lower case haldl
The characters are made on a 5 X 7 dot matrix Lald2

If this is the symbol genorator that I saw at the FJCC, The
individual dots of the matrix are somewhat visible, _
especially when adjacent dots are on opposit corners of a

bOX, Lbald3
The displayed data is 80 ch./line by 50 lines Laldl
writing time is 50 usec per character, Lalds
Computer Displays Inc, character and vector genorator 37,815 b

The price given is for an ARDS terminal without Tektronix 611

desplay unit, an additional $22L can be saved by not

purchasing the kay board, althecugh that is probably not

desirable, Lbl

The Multi symbol Siz option is also inecluded for a price of
8490, Lb2

sSysmbol genorator creates upper and lower case characters from
the standard ASCII=2 character code Lb3
7
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Symbols are genorated by unblanking dots within a 7 X 9 dot

matrix. Lb3a
The increment from character vo character is 9 kb3b
Characteras that lay below the line are handled by first
dropping the matrix down 2 increments, L1b3c
The time to print one character is approximately 250 usec.,
and could possibly be decreasedby a factor of 2 or I, Lp34
I feel that the character quality of this system is better
than that of the Computek or the TektronixX terminals. kp3e
Vectors are drawn by entering Set Poilnt, Long Vector, or Short
Vector modes. LbL
One character is required to enter any node, Lbla
Four characters are required to position the bean. Lblkb
Four characters are required to draw a long vector, Lble
Either dashed or invisible options are available, Lblel
Two characters are required to draw a short vector, ' Lbhd
invisivle vectors are not avaliable, Lbhdl
Addressable points are plus=minus 1024 in both axis Lb5
General comments Lbé

The number of addressable points and the resolution of the
Princton scan conver are very compatiable, Lbé6a

The format for specifying vectors is very awkward, and will be
complained about biterly by most programmers, Lbéb

The characters are generated by a dot atrix rathen than a

stroke generator, which will tend to make for varying width

lines which may be harder to handle in the scan conversion, Lbéc
Tektronix L4002 terminal Lbe

This is another terminal which may be used in place of the
ARDS, and should be investigated, Lhel
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) _
COMPUTEK terminal hd

This i8 another replacement for the ARDS, It has the advantacge

that it contains a circle generator as well as a vector

generator, and I beleive the symbols are created using short

vectors and small curves, hdl

The fornmat for specifying vectors is more straight forward
than that of the ARDS, hd2

Tektronix L60L terminal $3,750 Le

This is an example of a Scan line printer which looks almost
identical to the LDX printer, except that it prints on 3M type

777 Dry=sSilver paper, Lhel
The paper is not too objectionable to use, although definitely
& processed paper. Lela
The cost per page is approximately 7 cents/page helb

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

This package also includes the electronics necessary for
seanning the storage serface, thus eliminating any special

electronics to implement the hard copy system, ; Leld

This printer is suitiple for low quantity applications, but

for high output the cost of the paper becomes prohibitive. Lele
Xerox LDX printer leases for $650/month LE

The prime advantage of the LDX is the quality copy that is
produced on unprocessed bond paper, The paper 1s sSupplied of a
continuous role, and is cut to length in printing, Lfl

The two major disadvantages to the LDX are the large physical
size of the unit, and the unability to use paper with binder

holes pre=punched, Lf2
General characteristics: Lf3
scan resolution is 135 lines/inch (190 lines/inch optionsl) Lf3a
prints one page in 7 seconds . Lf3b
Gould Clevite printer 810,000 Lhg
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This printer is referred to a matrix dot printer since it
writes on its paper using a line of verry closely sSpaced dots, hed

The characters can either be generated with software routines
in some computer, or they can be written on a storage tube and
gsecanned off line at a time for the Clevite, hgla

The printer is very fast (about 2 sec. per page), but if the
characters and vectors are generated in software then the
computer could not Keep up with this data rate, he2

The paper used is processed type which if very light weight
although I have been told they now have a heavier weight

avaliable, Lhg3

An option of a paper cutter is available, or also the paper

comes out in one continuous role, hF3a
Versatec plotter Lh

The Versatec printer is & matrix printer much like the Gould

printer. This printer ecomes with many options such as graphics

only or upper case character generator or upper and lower case
character generator, and two speeds of 14 or 7 seconds per

page, fan fold paper or continuous paper, and 8.5 inch verses

11 inch wide paper, ‘ Lhl

The price for high speed printer/plotter with lower case and
fan=fold options is 89,300, Lkhla

AlBso available as options for these printers are interfaces to
Several computers. An example of which is the PDP 1l == this
includes an overating software package for graphics and text

wich runs in 12K of core, Lhlb

I have asked about the possibility of havineg two rows of

staggered print heads so as to provide truely solid4 lines,

This has been considered, and they are prepared to do this, but

only on a contract basis, They feel the cost for a sinsle unit

would be prohibitive, but for say 10 units they could quote a
competative price, Lh2

Varian Statos 21 printer §10,L50 Li
This printer is a dot matrix printer similar to the gould
printer., There is g symbol generator with the unit wnich has a

lower case option., The printer can be stopved for one or two
seconds in the middle of printing, thus enabling either a

10
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computer to calculate another segment of the page, or allow the
Princton storage tube to be ree-written for the next page,

Photophysics printer

Tektronix 3701 printer

1i

bil
Lj
Lk
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PRELIMINARY COST ESTIMATE 1
(for the two year period starting 2/8/72) .
Personnel Costs L85 man=mo, 4
Total Direct Labor 578,400 3a
Payroll Burden 152,119 3b
Total Labor and Burden 730,519 3c
overhead 767,045 34d
Total Personnel Costs 1,h97,56L 3e
Direct Costs L
Travel 1L,200 La
Facility » 673,059 Lb
Consultants 40,000 Le
Report Costs 1,926 Ld
Total Direct Costs 929,185
e
Total Estimated Cost 2,426,749 5
Fixed Fee 118,000 .
Total Estimated Cost Plus Fixed Fee 8 2,5uh,719 )

# See attached breakdown

Part of an ARC/IPT, Project=Continuation Thinkplece, see (7271,) (2]
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PRELIMINARY FACILITY COST ESTIMATE

JGN 12=JUN=T71 20:57 7275

9
Total Facility Costs: 8
8?3.059 9a
Computer Facility Support
569,459 9b
Lease Cost 519,459 9hl
Oomputer Facility ~ L23,26L gbla
Data Products Line Printer 24,300 9blb
Terminal rental 37,000 Ghle
Telephone expenses 34,895 Sbld
Maintenance and Operation 30,000 9p2
Maintenance Materials 11,500 9b2a
operating Supplies 18,500 $h2b
Anticipated improvements
3231600 Sc
Display system upgrade or replacement 113,000 %el
PEP 400 character/vector generators gela
with PEP 801 displays 12 @ 6,500 78,000 9elb
Controller 30,000 Sele
Interface equipment 5,000 S9cla
Tertiary store 165,600 902
RP0O2s disc storage: 2L months @ 6,900 Sc2a
l DF=10 channel 600 9c2al
Memory cables 550 9cza?
Dise controller 600 5c2a3
9 drives 5000 oc2al
Other 150
Gc2ab

Part of an ARC/IPT, Project=Continuation Thinkpiece, see (7271,) (3]
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Experimental lower performance displays L5,000 8c3

Such as:! 3 Imlacs @ 15,000 Sc3a

Part of an ARC/IPT, Project=Continuation Thinkpiece, see (7271,) fi]
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The following draws upon the ARC May 1971 report to ONR:

Introduction 2

During the past year, we have directed some effort toward the
development a small computer=-augmented information system

oriented toward serving the "intelligence" needs of a research
(and/or development) community., We call the system "RINS"

(Research Intelligence System), 24

within the Augmentation Research Center, RINS 1s a relativelv
small project in a long=term activity, all of whose components
are continuously developing., RINS is intended to become an
operating intelligence system which will supply an active
community of system developers with what they need to know
about their outside world, Initially (during the current
ONR=supported phases), RINS is being developed to serve the 26
people in ARG, 2b

It 18 ARC's plan to expand steadily the number of R&D
groups that interact and collaborate to mutual advantage
via computer~network and on-line services, In the planned
future, RINS would serve the aggregate needs of these
groups for collecting and diegesting intelligence data about
products, techniques, concepts and activities pertaining to
computer=systems development and operation, 2bl

The fact that ONR is supporting development work on a

Research Intelligence System carries no implication as to

who will support the subsequent operation of such a systen,

ARC's assumption is that the operating costs will be borne

by the party or parties making use of the gystenm, 2b2

Over the years, ARC has developed an extensive set of
computer tools and techniques, Ameng these is an emerging set
designed to azid the management of our computer=held files and
memos, The following developments toward this end have been
made over the last year (by ARPA=supported activity): 2c

(1) special catalog files, with structure and syntax
conventions for encoding arbitrary types of data elements
into individual "entries," each of which describes some
discrete item that is to be kept track of, searched for,
ete,} 2¢cl

Part of an ARC/IPT, Projeect=Continuation Thinkpiece, see (7271,) [2]
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(2) sSpecial computer processes for == 2¢2

(a) Analysing a catalog entry for the nature and
content of its data elements 2c2a

(b) Collecting a desired set of entries from the
cataleg files by scanning a specified set of catalog
files and selecting entries according to specified
content analysis (which may be directly programmed and
compiled by the user) 2ceb

(c) Sorting the entries selected by content analysis
into new order depending upon (multilevel) sort keys
extracted/generated during the analysis of each entry 2c2c

(d) Formatting information extracted (or conditionally
generated) from an entry by an analysis process into an
arbitrary display/printout format 2e2d

(3) Methods for producing hard-copy listings and indices
for any given sub=collection of items, using special
versions of all of the above processes, 2¢3

Recent RINS activity: 3

This year's activity for RINS has contributed to the

development of our general informationemanagement activity by

adding particular details and extensions as required to serve

the special needs of managing small, working collections of
information items that are a selected portion of the Master
Collection: 3a

(1) It helped pay for a professional librarian to be
integrated into the practices, problems, and pessibilities

of ARC's tool=technique life on a full=time hasis, 3al

(2) It contriputed to the development of ARC's Master
Catalog system by: 322
(a) Designing the data=element conventions 332a

(b) Resolving the problems associated with developing a
"universal" cataloging and information=management system
»m i,8,, One that could serve both for 3a2b

Part of an ARC/TIPT, Project=Continuation Thinkpiece, see (7271,) [3]
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external~information items (reprints, conference
schedules, etec.) 3a2b1

the computer held records of ARC's working
information (designs, plans, memos8, personal working
notes, etc,) 3a2bp?

(3) It provided procedures and training for a production
throughput system suitable for cataloging into our new
forms, and supported partial conversion of our existing
XDOC (ExXternal Document) entries from our earlier, more
primitive catalog form, 3a3

RINS contrivuted professional and clerical support for
cataloging two special collections of reference materials that
provide particularly relevant knowledge and techniques for

further RINS activity, These collections were developed by
other organizations with whom ARC personnel were participating
professionally, and served to build useful intelligence base
for RINS/ARC and to help these other activities with their
reference-management prohblems, Ab

RINS contributed a small amount of special assistance in
catalog coding and in index generation for two special
sub=collections of the larege NIC Collection, 3c

The next phases of planned RINS activity are;: L

ARC plans the following activities for the next (second) year
of ONR=sponsored development of our Research Intelligence
System, La

(1) Develop a solid, prototypical research=intelligence data
bagse over a limited subject domain in an early test case, Wwe
aim at a data base that involves a wide range of material
types that clientele are interested in and query frequently, Lb

(2) Add to and/or modify as necessary the computer aids,
developed under ARPA sponsorship, that will be used to support
RINS processes, (Wwe expect the cost of changes to be small
in comparison with the total cost of developing these tools.) le

(3) 1Integrate the data base and tools of RINS inte the
working life of ARC researchers and NIC users, Ld

Part of an ARC/IPT, Project=Continuation Thinkpiece, see (7271,) [h)
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only purnoseful use of a 8system really Verifies its
design; the costs of shakedown tests are often shared
petween developmental and operational activities., 1In this
case, the RINS=development project will spend resources to
promote, negotiate, and facilitate arrangements with other
groups that provide through actual usage the shakedown
tests for our system, Added value will pe sought in
activities which develop the most valuable data and by
negotiating working arrangements wherein the resulting data
will be integrated into the general collection and made
available to others, bl

(L) Develop augmented management and operations procedures
for running the research=intelligence process: Le

Exotic tools for cataloging, annotating, retrievine,
analyzing, and publishing do not produce an intellieence
3YSTEM, We will have such tools, and we will understand
the elementary procedures involved in acquiring new
materials and integrating them into the data base, but we
do not yet have an organization and a methodology for
RUNNING an intelligence SYSTEM, el

For instance, a working system needs special
conventions and supportive services to help perceive and
evaluate various signs of information need, to plan and
execute the acquisition of special types of information,
and to integrate new information into the system with
the correct partiticning, tagging, annotating, and

summarizing, Lela

RINS will inherit a significant repertoire of
computer=augmented techniques from other ARC activities
that will help substantially to strengthen the management

and operating functions of RINS, but it will take special,
continuing attention to develop an effective,

"total=-system" research=intelligence operation, he2

Part of an ARC/IPT, Project=Continuation Thinkpiece, see (7271,) [5]
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CJOURNAL>7276,NL831, 1l2=JUN=71 21:18 JCN 3 (Expedite) Title:
Author(s): Douglas C. Engelbart, James O, Norton/DCE JCN; Distribution:
Jeanne B, North/JBN; Keywords: ; Sub=Collections: NIC; Clerk: JON;
Origin: <NORTOND>JCNAPPD.NLS;L, 1l2=JUN=71 21:16 JCN ;
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our ARC system development team has the same basic needs for
planning, coordinating, documenting, and accounting for a
constantly changing set of interrelated tasks as do other groups
of people working in goal=oriented endeavours, 1

We eonstantly face more opportunities for changes or
additions to our evolving system than we have resources to
carry out, Therefore we must find ways to obtain as effective
utilization of our ideas, and of our people, system, and
material resources as We can 8o as to effect the most progress
toward our goals, 1a

Planning requires a framework within whiech information about
goals, needs, possipilities, resources, and related dialogue
can be recorded, studied and modified usefully, 1p

The result of such coordinated analysis is the adoption of &
current visible plan, or "baseline" of expected events, agreed
upon system developments, their external configurations, and

resource allocations, le
ARC plannine and task activity is currently conducted in the

followineg operational framework: 1d

Operations (Providing services) 141

NIC (operations) ldla

Computer=System Operations 1ldlb

Business Operations ldlc

Clerical Support System 1d4ld

Publication Support System ldle

RINS (operations) 1dlf

External=Collaborator Coordination 14l¢

Primary Project=Development Activity 142

NIC (development) 1d2a

computer=system Development 142n

Software Engineering (TENEX, NLS3) 1d2nl

Hardware Engineering 1d2p?2

ARC Organization and Method of Working (Development) ld2e

Business Operations 1d2¢1

Clerical Support System 1d2ec2

Publicatlion Support sSystem 1d2e3

Team Augmentation (system Developmnent Team) 1424

Collaboration (Dialogue Support) 14241

Baseline Planning Systen 1d2d2

Baseline Record Svstem 1d2d42a

Methods, roles, terminology 1d2d42h

Augmentation of direct team activities 14243

Part of an ARC/IPT, Project=Continuation Thinkpiece, see (7271,) [z]
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Software=Engineer Augmentation 1ld2d3a
Operations (Maintenance, Requisitions) 142430
Accounting 1d2d3c
Documentation production 142434
Measurement and Analysis 142d4L
User Systems Development ld2e
RINS (development) 1d42f

The Baseline Record 15 a special sub=collection of the Journal,
It will consist of a2 series files specially formatted to contain
task and resource allocation information, including particularly
mixed text/graphic files of plans, specifications, analyses,

designs, etc. 2
It will be composed of that portion of our currently accurate
working records that represents our bhest definition of tasks
we plan to perform in the future, how we are planning to do
them, and what uses of resources (people, system service,
materials) are expected, 22
This record will be produced from central planning data
contained in on=line files at ARC, and will contain various
views of that information as needed to give meaningful
representation of our situation, _ 2al
A basgic set of Baseline record views includes: 2al=a
1. Schedule: by activity group (NIC,NLS,TENEX) 2alb
2. Schedule: all tasks by ARC planning stage 2ale
3. Schedule: all tasks by person 2ald
L. Bageline record by task, formatted as "status"
report, with elements such as: . 2ale
Information: (about nature of task and agreements) 2alel
Buyer(s): (for whom or what task is this task
being performed) 2ale2
Requirements: (agreed upon needs this task will
fulfill and certain design criterisa
as needed) 2ales
Design: (details of design = or links to such,
user interface features, internal
implementation) 2alel
Milestones: (significant delivery/evaluation
points used when relevant) 2ales
Subtasks: (smaller segments made visible for
more detailed planning purposes as
needed) 2aleé

Part of an ARC/IPT, Project=Continuation Thinkpiece, see (7271,) [3)]
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Sub=Contractsg (other tasks initiated in direct
support) 2ale’?

Ve will keep some or all of the Baseline kecord within a
specially organized subcollection of the Journal, shelved
separately, and we will use as a "Shelf List" a topically
organized Table of Contents, Sections of the Baseline Record
that are superceded by new Journal entries will be retired to
obsolete status, Changes will be approved and recorded as in
configuration management of hardware designs,

ne
o

We are developing new tools to aid analysis of estimates,

schedules and staff involvements, with interactive factor

adjustment features to permit consideration of the effects of
potential changes in configurations of dates, people, and
interdependent tasks, 2c

Part of an ARC/IPT, Project=Continuation Thinkpiece, see (7271,) fh)
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CJOURNALDT7277.NL831, 1l2«JUN=T71 21:30 JCN ; (Expedite) Title:
Author(s): James C, Norton/JCN; Distribution: Bruce L, Parsley/BLP;
Keywords: ; Sub=Collections: ARC; Clerk: JCN;

Origin: <NORTOND>JCNAPPF,NLS3lL, l2=JUN=T71 21:26 JCN ;
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The Dialogue Support system (DSS) involves techniques for use py
distripbuted parties to collaporate effectively by means of the
inter=linked referencing between NLS files, particularly within
the recorded=dialogue medium of an NLS Journal, See (7272,) for
description of our current Journal conventions and practices,

our DSS will provide the following general on=line aids:
multi=windowed displays; simultaneous and independent mobility
and view control among many files; link=setup automation;
back=link annunciators and jumping; aids for the formation,
manipulation, and study of sets of arbitrary passages fron
among the dialogue entries; integration of cross=~reference
information into hard=copy printouts,

It also will include people=system developments: conventions
and working procedures for using these aids effectively in
conducting collaborative dialogue among various kinds of
people, at various kinds of terminals, and under various
conditions; working methodology for teams doing planning,
dssign, implementation coerdination, etc,

More detail is given about special DSS techniques in the 7
Dec 69 memo (5220,5d).

our DSS development will be coordinated with our other
developments toward serving teams of people involved in
developing complex computer-based systems., Hence we will
concentrate upon making a prototype DSS that really Ssupports the
developers and users of the systems that ARC is developing and
operating ==~ NLS, NIC, DSS, DPCS, etc,

The ARC Handbook is the prototype "super document" (see
5022,5b) that our collabortive dialogue will concentrate upon
for ARC's internal, prototype development of DES.

A8 features of DSS are seen to he useful to the NIC system of
services, they will be so provided, This will provide us with
early experience in the use of DSS features ameong a larger,
distriputed community. It is assumed that there may be
special DSS required for this distriutede-conmmunity service; we
expect to do this sort of work within the
"functionalwdevelopment" part of our NIC activity, Sone
discussion of the "distritubed~dialogue" features is to be
found in the 7 Dec 69 memo (5220,5e),

Part of an ARC/IPT, Project=Continuation Thinkpiece, see (7271,)
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