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Biblio gr.pn~ (JCN) (2 pages ) 

tmphas1s in this re por~ ahould be in this orO er : first on what 
we need Secano on Wha.t. l.. l'le peo ple '""he will use NIC need , t h i r d 
on what ~ET experimento5 ne e d, fourth on ~hRt other 

1j 

developers 01 interact.ive aystem5 can use lk 

Hence, for example , aescript10ns of a g1ven use of the NET 
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NIC Terms{?) : Library, Clearing House , Publisher , Intelligence 

Generated these notions during discussion with Jeanne North . 

Realize that we WOUld do well, for NIC, to descr ibe the diffe rent 
components of service that we, as a NIC, plan for and lor could 

1 

suppl~. 2 

E, g., the difference between a repositoy aO & clearing houe --
t he latter will distribute, help loc a te, etc . 2a 

Difference between a Library and an Infor mi tion Center. 20 

Refe rence searoh, on line -. distinguishing be tween se arChing 
for lirary-held documents, and searching over Borne refe r enc e 
material (e. g . find a ll enters wi t n PDP-lOs ), 2c 

Wha t ran ges of serVices dO other "information c enters" pr ovide? 
Could be well worth while for our HIe team to visit some of the 
local Informa tion Centers . 

Could almost describe our current scope of (near-tuture) pl&nned 
actiity as being a comb ination library and PUbli Shing service 
where we store and help people locate and access information tht 
others generate, and alBo helP Bome of our clients wi th t he 
compOSing ~nd pUbliShing meChanics of their authorShip. 

Ano ther service -- like tow ard an ~intelligence~ activiy 
inVOlving ~ oin g out ad finding more infor, spending 
considerable energy on ana lysin and integating, proucing 
re po r ts, etc. 

1 

4 
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14DEC70 WSD 5249 
A Language And Deb uggin g System For the IMLAC ~ 

Two of the major requirements in the manner of support sottw&re 
for the IMLAC are a pro graming language , and a debugg ing system . 

A programming language . 

There is currently in existance an MOL Whi ch runs on the 

1 

1a 

940 and prOduces coat for the lml ac . 1a1 

The code produced is then loaded via the hi gh- speed da t a 
line into the Imlac with & special loade r. 

faced with the impendin~ t r ansfe r to the 10 , we need to 
consider rewriting the MO L whieh is available soas to be 
available on the 10 , or providing a Buitable alte r nati ve. 

In view of the deve lopment of L10, the MOL for the 10 , and 
future pOSSibilities , the mos t prOfitable direction seems 
to be towards developing an L~Iml&c l 

Using the Tree Meta system, the L10 compiler could be 
used as a base, in which Case the main work would be in 
modi fY toing the library produce lmlac fo r mat binaries , 
and· changing the code production parts of the comp iler. 

Aditionally, many of the constructs Which WOUld not be 
easilY implemented or especially significant to the 
rmlac would be deleted. 

Debugging toOl. 

There are three levels Which may be realistically 
conSidered here . 

Bas ic DDT for Imlac. 

This 1s a DOT Which would run on the 10, yet have a 
SUfficient number of support routines in the Irnlac to 

lala 

1a2 

103 

1030 

103b 

1b 

1b1 

1b1a 

allow it control of program execution 1n the Iml ac . lblal 

It would allow the basic DDT commands for opening, 
changeing , aand examining cells, breakpoints , 
searches, etc. 

An Imlac prog ram would be loaded bY DDT O~ the 10, 
and then the linked binaries would be sent to the 
lmlac for execution and debug~1ng. 

A Comb1ned DDT for I m1o c/PDP10 

1 

1b1a2 

lb1a3 

1b1b 
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A Language An~ Debugging System For the IMLAC 

ThiS would ~llow debugging of programs Whic h are 
s plit between the PDPIO &nd the Imlac . 

Moa t of the programs Wh ich we write will have thiS 
characteristic. 

It would essentialy work bY being able to distinguish 
between I ml ac and 10 code and symb olS , and calIon 
the correct liorary routines for fetches , stores , 
interrupts , etc . depending on whe re the coode being 

l blbl 

l blb2 

examined reside s . I blb3 

It would be advantageous t o be able to load and 
interlink l rn lac and 10 binaries , and not, I believe , 
Unduly difficUlt . 

AS an example of how addresses mi gh t be hand led , a 
flag could be set Which indicated the current de vice 

l blb4 

being aaa ressed (e.g. IMLAC or 10 1. lblb5 

Any add r ess could be then prece ded by an e5c~pe 
cniracter (e . g. '.1 ) . Which would indicate that 
the add ress is for the non-cur ren t device , lblb5a 

This pro jec t 1s an intrigUing one . inSOfar as i t has 
apPlication far beyond our local wo rld of the l ro lac 
and PDP10 . 

one of t he outstanding prOble ms 1n the use of 
networks is the debugging of prog r ams Which 
in terac t over the ne two r k . This project directly 

lblb6 

at t ac ks this prOble m, Iblb6l 

Extension of the NLS interactive compiling/debug ging 
system to inclUde the I mlac . Iblc 

This. like t he preceding pOBB1bility. allOWS for 
inclusion of the Imlac and 10 in the Sa me debuging 
framework, 

This pr oject is con Side rablY mo re ambitious . however. 
insofar aas it attempts to inClude the I mlac in a 
much larger environment allowing interactive 

l blcl 

compilation ana deb ugg ing. l blc2 

Th i s pr oject is very much in line wh ith our cu r rent 
pl ans with re gar d to the 10 . 

2 

lblc3 
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14DEC70 WSD 5249 
A Language And Debugging System For the IMLAC 

It is probably very difficult, although a careful 
examination could prove it to De relatively eas y . 

It has two probable disadvantages, that it is very 
difficult, and t hat the completion of such a project 
is some time away, le lving us with no interim tool 
for use with the Imlac. 

3 

lblc4 

lblcS 
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14DEC wsu 5250 
Proposed Multiple File Manipulation Commands fOr TODAS 

EnVl.ronment. 

When using TODAS with multiple files, an arbitrary number of 

1 

files maY be open at one time. 1a 

One of these files is referre~ to as the Curren t File. 

All commands Which access files refer to this tile, unless 
another tile 1s explicitly indicated. 

New Commands and Entities . 

TWO new entities are introduced at the comand language level 

lc 

2 

to facillitat e the manipulation of mUlt~ple files. 2& 

file-id = (NAME/NUMBER /FIL ENAME ) 

The tile-id is used to refer to a file. 

The NAM~ is a name (LSLD) Which the use r has equate to 
&1"1 open file. 

When a file is opened, it 1s given a number . This is 

201 

2a1& 

201b 

'he NUhBER in ,he File-id. 201c 

The fILENAME is the normal system file name. 

File-ref :II 1% File- itl. 

The File-ret maY be used as a field in the address fiel~ 
ot a. command. 

Any of the following lin-file' addressing commands are 
interpreted in the context of the indicated f ile . 

It woula prObablY be a good idea to have a asp fo r each 
tile. 

New Comma.nCls. 

The Syntax described is re presentative , and the actual 
TODAS syn'ax wil difte r SlightlY in order '0 avoid 
conflicts. 

IOp en file FILENAME,NAME CA ('Input/'Output/'LoCk) CA 

This allOWS a TQDAS user to open a file, link it to & 
psuedonym (which may be used in a file-idl, and indicate 

1 

2ald 

2.2 

2&2a 

2.2b 

2a2C 

2b 

201 

2b2 
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Proposed Mu ltiple File Man ipulation Commands for TODAS 

whe~her it is to be read~onlY (input ), read- write 
(OUtput), o r exclusive read-write (lock) . 

EXC lusive read - write means that no -othe r person may 
access that file while he has it open, and tha t the open 

2b2, 

tailB if it is c ur rently be i ng acc essea by another user. 2b2b 

This feature may be ha rd to impleme nt . 2b2bl 

The open comano types a numbe r if it 18 successfUl (the 
number 1s t he f ile number Wh ic h may be used in a 
£11e-10), ,nO, '1 if it f,110. 2b2c 

'Equate NAME 0& t o Fi1e-10 CA . 

This command allows a user t o equate a psue donym t o a 
file . 

There ~s an arbitrary limit to the number of psuedonyms 
for one file . 

' LOCk '11e - 10 CA 

This allOWS the user to Lock a file (see explanation 
unde r open) Which he has already opened . 

A ' 1 i8 ~ypeo if another use r is accessing t he tile . 

' Release File - i~ CA 

This alows the USer to release a loc ked file. 

It 10 • NOP if ~he £11e 18 not locked . 

'File .11e -10 OA 

This allOWS ~he us er to designate his current file . 

The previous current tile is not closed by this command, 
bu~ simply re moved aB t he current file. 

'Close File-id CA 

This closes the designated tile . and releases all 
psuedOnyms . (dO we really Want to release pBuedony~B?1) 

2 

2bJ 

2bJ' 

2bJb 

2b4 

2b4. 

2b4b 

2bS 

2b5. 

2b5 b 

2b6 

2b6, 

2b6b 

2b7 

2b7a 
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Conversion Schedule For WSD 

Schedule . 

Mergel 15DEC-16DEC 

COl.ort : 17DtC -18DEC . 18JA N-2 0JAN 

Mai l: 21DEC - 2JDEC . 21JAN - 22 JA h 

Journal: 24DEC - SJAN . 25JAN - 28JAN 

inclUdes ~i~e for xm~s and Ana Nuevo 

Execu t able Text Mod s: 6JAN - 7JAN, 2~JAN 

PDP - 10 Dr iver for IMLAC : 8JAN - 12JAN 

15DEC70 WSD 52S1 

Foundaton for colBort , Journal , Mail: 12JAN -1 SJAN . 

Details . 

Hergel 15DEC - 16DEC 

ThiS is simp l y an MOL program to be converted , 

Needed for Xref. 

Time includes PDPIO !am111aris.tion 

Colsor t : 17DEC - 18D EC . 18JAN-20JAN 

Two stages: code conversion and debugging . 

1 

1. 

l~ 

lC 

ld 

ldl 

1e 

1£ 

1 9 

2 

2. 

2al 

2.2 

2aJ 

2b 

2b l 

Debugging inclUdes somme flopping about in Tenex. 2b2 

Mail: 21DEC - 2JDEC . 21JAN - 22 J AN 2c 

Coding and DebUgg.ng , 2cl 

Back~round jOb will be somewhat of a learning experience, 2c2 

Journal: 24DEC - SJAN . 25JAN - 28JAN 2d 

Coding and Debugg ing , 2dl 

We maY need some system wo r k for suppor t . 2d2 

includes time for xmas and Ana Nuevo 2d) 

1 
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15DEC70 WSD 5251 
conversion Sch~dule For WSD 

Executable Text Mods : 6JAN - 7JAN , 29JAN 

Includes £ea~ures desc r ibed in 5216 . 

PDP- 10 Driver for IMLAC : 8JAN - 12JAN 

Necessary to use ImlaC on PDP10 

May want to do this earlier 

Foundaton £or Co l sort , Journal , Mail : 12JAN - 15 JAN . 

I nc lude8 probably supe r- proc e ssor t ype of f aci l ity 
aome file manipulati on ro utines (Wh ic h may requi r e 
work , eap lock and releas e ) 

2 

i n NLS, 
s ystem 

2. 

2e l 

2f 

2£1 

2£2 

2g 

2g1 
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De tailed Descri ption Of Mail System on 10 

1 

The user ~ill be provided a conmand at ~he form ' send Message 
(Branch/Ple x / Gro up/Statement ) aUG '. la 

The designated struc~ure will then be processed bY the mail 
system a8 a messa~e . I b 

If the message is successfUlly sent , the bu~ged statement 
will be mOdified bY inserting a mes sage header (1n the 
same format of the current message neader) i mmediately 
followin g the statement name. 101 

If there is an error, a messa ge will be typed or OisPlayeo , 
and the command wil be aborted . 

The na me field of the bugged statement must contain the list 

lc 

Of initialS of persons recievin g the message . 1d 

This fiela will be transmitted along woth the remainder at 
the message , Whic h w111 allow ~he recipien ts ~o de~ermine 
~he iden~i~y of other recipien~s. I dl 

The des~ination fiel d maY be ig nored bY turnin g naAe s off . l d2 

If t he dest ination is ~A LL H, is will be replaced by the 
proper in1~ials (unless we can ~hin k of a be~~er way at 
han01 ing all'. 

The s~ructure is sent under the prevailing v1ewspecs (with the 
excep~ion of naAea offl, which means that any 
analyser/for mat ter pa~terns, level clipping , etc . specified 

103 

will be invOke d . le 

The structure will be mOdified according to the vviewspecs, 
soas t o reflect wha~ is reallY sent . lel 

Implementation Detai l s(send ) 2 

When a message is sen~, it is firs~ Checked for proper for~a~ 
(i.e. proper destina~ion field) . 2. 

Any illegal ini~ia15 are de le~ed, and ALL is replaced bY 
the proper initial list . 2al 

The JOUrnal raster Mai l File ( JMMF ) is the n loaded , and the 
nu~ber at this message is de~ermined . 

1 

2b 
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De~ailed Description Of Mail system on 10 

This number is, aB now, the journal riile number + the 
br anch nurui'lber. 

If the JH MF is bUsy , the system waits for Borne length of 

2bl 

time before failing with an appropriate me ssage. 2 b2 

f rom thiS information, a message header (Which will inclUde 
the number ) is built, and inserted as the tail of the J MM F. 

The structural entity Which is the message is now modified Via 
the current viewspecs , and copied &5 the plex below the new 

2c 

header statement in the journal . 20 

The header statement is marked as ' Not Distributed l with a 
nag . 2~1 

The text from the header is inserted into tne original 
Btatement immedi a ~el Y after the name . 

The J MMF is output and closed. 

The command 1S complete and control returns to the user. 

Implementation Det&1ls (distribute) 

Distribution is accomplished bY a background jOb. 

It activates 1tself occaisional ly (e. g . every 60 secondS ), and 

2. 

2f 

2g 

3 

lo.~. ~he JHMF. 3b 

It scans throu~h the JMMF looking for messages Which have not 
been entirely distri b uted . 3c 

When one is found, it attempts to open (with lOCK) the m~ 1l 
file of the recipient . 

If it is successfUl, it inse rtts the message branch as 
branch 1 in th e recip1ents mail file, and marks the JHMF to 

3~ 

refle ct that the message has been sent. 3dl 

The recipients mail file is output and Closed, and the 
J MMH F is output and released (not closed ). 

If it cannot open and loc~ the recipient! mail file, it 

)~la 

proceedS to the next recipient . 3d2 

After all messages have been c necked , the JMMF is Closed, and 
the distributer slee ps . 3e 

2 
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Proposeo NLS Features, and COLSORT ch~nges 
. 16DEC70 WSD 5253 

NLS Feature! 

Sort 

A Bort group command (e.g. ' Execute 'sort Group BUG BUG 
f'Len gth/ ' Delete Keys) CA ) would be ad ded . 

This coommand would cause the designated group Of branches 
to be sorted in accordance to tne keys provided in the top 

1 

10 

101 

level statements. 1&2 

There 1s no sorting done Within a branch 1&2& 

The 60rting would be done bY the rules currentlY used bY 
COLSORT. la3 

The onlY exception to this is that the lett and right 
(or conintue) key delimite rs would be eettable by an 
appropriate viewchange command. 

If delete keys is specified, the key fiel dS are deleted 
from the Borted file 

Flatten 

Flatten is not the optimal terminology for this feature, 
but will perhaps do tor now. 

Represen~i~ive syn~ax: 'Fla~ten Interval BUG BUG {IUpper 

1030 

lb 

lbl 

Bound BOUND /'Lowe r Bound BOUND] CA lb2 

BOUND • BUG/Leve l indic.tor 

A level indicator COUld be a number (abaolute level) 
or Borne variation of viewspec level~. 

An in~erval stan~s for all of the st~ements between and 
including the two bugged statements. 

It differs from a group ~n that ~he delimiting 
statements need not be on the same level. 

Unless otherwise specified, the lOWer bound is the level of 
the lowest level aelimiter sta~ements, an d the upper bound 
is the level of the highest level de11miit in g statements. 

perhaps ~he default upper bound should be the level of 
the highest level statement in the interval 
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Another possibility tor default bound 1s upper ~ 1, 
lower = current value of level clippin g 

When an interval 1s 'fla ttened', all of the statements 
between the upper and lower bounds are moVed to be at the 
same level, the upper bound. 

If any of the 'flattened' statements ha ve a substructure 
Which 1s not within the bounds, the substructure is 
carried with the statement. 

This imPlies that all of the bound i nclusion calculation 
is done before the flattening. 

The flattened interval 1s moved so that the first Btatment 
in the flattened interval is the successor of the first up 
or predecessor of the origina l of that st&te me nt, Whic h is 

1~5 

1~5. 

1~5~ 

at the level of the upper bound . Ib6 

In the event that the beginning of a n interval is not 
Within the specified bo undS, the 'beginning' ot the 
flatened interval is ~he first st ~ tement fallowing the 
specified statement , Which falls wi thin tne interval. 

colsort Changes 

The Collector Sor t e r as we Know it will be elimin ~ ted. 

In it's place, we may use the fo llowing approach: 

We have a HLP or simila r thing Which takes a list of files, 
and merges them into he current file un de r the prevailing 

1~7 

2 

2. 

2~ 

vie wspecs. 2bl 

The drawback he re is the ma ximum fil e size (12 000 stmts ) 
Which may be too s mall. 

We need to make sure that merge will work with 'SE ND ' 

Having a file of all Of the statements We wish to work 
with, we proceed to flatten it so that the statements 
(branches) WhiCh we wish to sort on are at the first level. 

We now sort, using the new sort construct. 

It should be strai gh tforWard t o write ~ HLP which will give us 
higher level access to these functions if we ao deS ire, 

2 

2~1. 

2~lb 

2~2 

2~3 

2c 
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Phone Log: Call tro~ Larry Rober~B re. his Jan 6 visit here 

He Plans to vis~~ ARC on weanesday , Jan 6, from early in the 
morning until he has to leave to catch the afternoon plane (3 or 
4 p . m.?). He is encouraging Steve OroC Ker to be here, too. 1 

Want s to talk about NIC : 2 

Possible new organ1z&~1onal setup at ARC (as one topic), that 
compartmentalizes manpower , management , and resources in 
operational separation from our research act11 ties. Not much 
comment about other specific NIe -agenda items, although I 
gathered that a general review would be appreciated, pluB 
highlighting Of any special needs and pOB~ibi11tieB that he 
should be aware at . 2& 

AlSO, he' d like to find OUt how the lO-transler process has been 
going, J 

Another agenda item: ne has 6 problem to discuss regaroing a sort 
of »emergency-si~uation comp ter aialogue " BYBte ~ -- to see What 
ideas and suggestions we might have toward this. From prior 
Phone discussion, I Ra~her that he actuallY COUld use a Ilhard" 
proposal from someone aB ~o impleme nting such a thing. 
Functionally, it Bound s very much like a t least the basic guts ot 
What our Dialogue support system is to incorporate, but in his 
application there would need to be very c heap terminals, 
provision for users be1ng under severe stress, very high 
importance on accuracy, etc . 

It isn't clear Whe ther or not he would like for us to 
participate somehoW 1n the specification and developmen t of 
this system, beyond g ivin~ advice . 

1 

4& 
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INTELLECTUAL IMPLICATIONS OF MULTI - ACCESS COMPUTER NETWORKS 
D. C. EnielOart, Stanford Research Ins~1tu~e 

A paper for the proceedings of 
rhe Interdisciplinary Conference 

on 
MUlti-Access Computer Networks 

Austin, Texas, April 1970 

ORGANISMS AND ORGANIZATIONS 

1111 take an unlikely start and begin with dinosaurs. I have 
a six-year-old son who is tre~endously impressed and intrigued 
with dinosaurs. we read and re-read all of the dinosaur 
boOkS, and every time we go to the library we have to bring 
home new ones. 

Consider a dinosaur (with what little we know and much we may 
speCUlate) as a big, monst rous organism whose speCialized 
organa cooperated reasonably well by the then-prevailing 
standards of II organism de81gn~, but whose func~ion was 
coor~inate~ by a clumsy, cru~e nervous sys~em an~ a pi~iful 
little brain. My image of this ~clumsy nervous system" can be 
characterized by the story I've heard (or perhaps this is one 
that I've invented for 5~x-year-old con8ump~ion, and now 
believe) about an embattled dinosaur not sensing tor several 
minutes that it was dead. 

sut yet apparentlY this WaS an organism marvelously fitted to 
its environment. The dinosaurs thrived for over 200 million 
Years, as I remember from all tho Be books, much longer than 
our race ha~ been around. Sut SUddenly -- suddenly in terms 

1 

2 

20 

2b 

of geological time -- they diSappeared. 2c 

My learne~ ~eduction, de rived tram first-gra~e scientific 
literature, is that competition trom better-designed nervous 
systems did them 1n: better sensorsj better sensory-data 
analyzers (perception)j better peripheral contingency decision 
making treflexes)j better coor~ination of the functioning of 
organs, muscles, etc.j better rational analyses of events and 
historYj better accumUlation of learned exper~encei better 
projection, viSUalization and planning, etc., etc. 2d 

I want to fix in you r minos an im&ge of a biological organism 
that possess~~ formidable cap&bility within ~he environment 



) 

) 

) 

DeE 17-DEC-70 11:29 5255 
INTELLECTUAL IMPLI CATIONS of MULTI-ACCESS COMPUTER NETWORKS 

into which it evolved, but Which couldn't make the grade 
against the competition that a continuing evolution brought 
into that environment . 

Human organi~&tions can be likened to biological organisms, 
and I find much value in considering the analogy. 
Organizations evolve too; their mutations are continually 
e~erging and beine tested for survival value within their 
environment . I happen to feel that evolution of their 
environment 1s beginning to threaten tOday'S or~anizat1ons, 
large and small -- finding them seriously deficient in their 
"ne rvo us-system" design -- and that the degree of 
coordination, perception, r ational adaptation , ete. whiCh will 
appear in the next generation of hu man organ1~ations will 
drive our present organiza~ional forms , with their "clumsy 

2e 

nervous systems", into extinction . 2£ 

It is these "nervous-system" functions, within human 
organiZations, where I find ~he most significant intellectual 
implications stemming from the forthcoming multl-access 
computer networks. 2g 

AUGMENTATION SYSTEMS 3 

For many year5 I have been developing a research program a~ 
Stanford Research Institute aimed at Augmenting the Human 
Intellect. BY intellect 1 mean the human compe~ence to make , 
send, exchange and apply to decision-making the commodity 
called knowledge, as applied toward giving human individuals 
and organizations more effectiveness at formulating and 
pursuing their goals. MY basic formUlation of such & pursuit 
considers a large system of things to be involved in being 
intellectual, and being successful at it. A rough but useful 
categoriZation of the system's components is as follows: 

Biologically provided Human (BPH) capabilities are the 
basic components of this "large system" -- e . g., memo ry, 
visualization, learning and reasoning , as linked to the 
human1s internal-external environment by sensory-perception 

3& 

and coordinate-motor 1/0 systems. 3&1 

culturally provided (OP) items are also oasic to this 
"large system": general things such a8 languages , 
methOdologies, toolS, and training; in specilic for~s SUCh 
as algeb ra, schoolS, meetings, boOks, computers, maps and 
filing cabinets. Also, such items as the Value s~ructure, 
attitUdes, motivations, etc. Which are so 1~portant ~o the 
wayan individual coordinates and directs nis BPH 

1 

{ 
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capabilities, may similarly be said ~o be "culturallY 
provided". Ja2 

An Effective Individual (EI) has a particular 8yste~ of 
these CP items built atop hiS BPH Capabilities. Our EI is 
like a little cOlony grown around the "raw-material" human, 
where in number and diversity of items thiS "ecology" of 
interdependent dynamics 1s as sUbtle and rich as what we 
are coming generally to appreciate 1n the "organic" world 
around us. )aJ 

An Effective Organization (EO) is composed of a group of EI 
components, plus another particular set of OP items 
aSSOCiated with their working together. 3a~ 

These OV items are all candidates fer redeSign, toward more 
effective individuals and organizations . To provide a new 
Ilaugmenta~ion syste~tl for an individual, or especially for a 
group, is a very complex challenge. Just BupPose, for 
instance, ~ha~ a really new system had been developed, and 
cons~der ~he prOblem of checking out a group Of people on 
their "new augnenta~1on system ll -- it WOuld involve such ast 
teaching them new concepts and skills for representing and 
~anipulating information; changing their working and 
collaborative methOdS; haVing them learn new roles and acquire 
associated neW attitUdes; changing the format and style for 
their formulating and communicating, etc. 

If the system is to represent a trUlY significant improvement, 
assume that the Changes to Which the neW Users mus t 
accommodate will pervade many levels and facets of the Ilway of 
doing their daily work" , and that many of theSe changes will 
r epresent radical departu res from their prior Il way sil. The 
people being given auch a new system will have a rough period 
of learning and adaptation. People donlt generally appreciate 
how many are the "little ways of doing things" that comprise 
our workaday world, that they m~y be SUbtly or radically 
Changed, and that among ~hem might appear a very different 
distribution of usage and importance. The EI and EO systems 
are more complex, but therefore riCher, domains for 
development than is appreciated even (especially?) am eng the 
technologists in the computer and communication disciplines 

3b 

Which have so much potential for Changing thoSe systems. 3c 

My main mesSage about Augmentation systems is that, While 
indeed there are very challenging technical problems involved 
in supporting tomorrow's Effective IndividualS and 
Organizations, the larger Augmentation system is much more 
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complex than the technological "subBys~em" upon which it 
depends. We teChnologists aren't equipped to perceive this 
sort of thin~, ana those who are can't generally distinguish 
the Sunday- Supplement extrapolations trom those more prObable, 
It has been my business to struggle witn these concepts for 
t~o decades now, and the signs that I read at least tell me 
that the changes in our ways of thinking &nd working will be 
more pervasive and extreme than ANY OF US appreciates .- a 
revolution like the development of writing and the printing 
press lumped together. The following notions represent some 
of the least fuzzy elements that I perceive. 3d 

THE INTELLECTUAL WORKSHOP 4 

In the context of this Oonference, it is us eful to talk about 
providing an individual with a "private intellectual work 
space" -- sort of what hiB office is supposed to be for him 
now. 

In usin g his Office, an individUal goes 1n, perhaps shuts his 
door, and spreads his current working information over hiS 
working surfaces. He keeps SOMe local files there, doeS some 
thinking, some formulating and transmitting of mes sages to the 
outside, and receiving returning messages, etc. Some of these 
transmitted formulations are reqUisitions for things to be 
bought, made, comlaented upon, or etc. He sends them out and 
results will come back, usually 1n the form of information .
control feedbaCK, SUbstantive information from colleagues or 
support staff, etc. He digests, stores, reformUlates, 
respondS, and occasionally pursues reflectiVe, creative 
'hougn., 

The iMage I'm trying to develop is Of an Office being the 
t'intellectual workShop" in Which one does his collaborative 
bit within hiS working environment: one needB work sp&ces, 
tOOlS to suit a myriad of tasKs, pl.ces to stOre wo rking 
materialS, aids to hold them for eXamination an~ Shaping w_ 
and they all Should be easy to reach, quiCK to adjust to the 
taSK, easy to keep trac k of, etc. Interactive computer aids 

4b 

will have very significant effects here. 4c 

This is the partiCUlar area that my group and I have been 
working on for some six years .- improving the individual1s 
intellectual workshop -- as the first stage of exploring what 
augmentation might be like. By tOday's standards, we can 
demonstrate Borne impressive features in the worKshop 
environment which we have created to test by our daily use 
(for dOing our daily worKl. But bY our own perspective, as 
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developed through constant struggle in this dom&in, we have 
but a primitive outpost on an unbelievablY rich frontier. 
References 1 through u describe our WorK. I invite you to 
become acquainted, e.g., with Reference 1. Copies of the 
movie (Reference 2) are availablej viewing this provides the 
best introduction to our "augmented office", hd 

It will take the explorers of this domain decades to even map 
its ourrently Visible dimenSions . The real rUsh nasn't begunl 
this Oonference is a meeting of suppliers looking at the 
prospector trade; we haven't really been giving attention to 
the developments that will follow the prospecting. he 

My research gro up is now moving into a next stage of work that 
we call Iiteam augmentation" . Here, instead of just the 
individual facili~a~ing his priVate domain of searching, 
stUdying, thinking and formulating, a8 his office Place 
provides for him, We are eXPloring What can be done for a team 
of 'I aUgmented individuals" who have in common a number of 
terminals, a set of computer tools, working files, etc. (as we 
do) to facilitate their team collaboration. hi 

our major initial step toward augmenting a team 18 to 
facilitate the Collaborative dialogue between its members, 
a1ming for new k1nds and degrees of COllaboration that can 
thus be achieved . 

COLLABORATIVE DIALOGUE 5 

To discuss our "Dialogue Support System l' , conSider a 
Shared-file space. This 1s a common enough thing in todaY'5 
time-aha red envi ronment; but our dialogue-file space comprises 
"frozen" contribu~lonB from the collaborators -. i.e., it 
represents the "Journal" of transactional entries that make up 
the collaborative dialogue, entries that are part of the 
history Of things and aren't to be changed. Sa 

Assume that you are a participant in this dialogue, as from & 
ORT terminal in your Office. you have just contribu~e~ some 
sort of entry into thiS Journal -- some ~ent&~ive formulation 
of a plan or design . You expect some of your collaborators to 
be interested. you may have installed an l'attention" signal 
at entry time, aimed at a par~icular set of people. At their 
consoles, they either receive an II annunciator" signal to alert 
them, or may have come across your entry via any number of 
na~ural pathways in the course of their work . Sb 

These other people can very quiCkly and flexibly survey your 
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contribution. At any sUbsequent t1rne J in any passage of your 
contribution, one of them can attach a Ilcomment~ to any 
specific entity (e.g., word, string of words, paragraph, 
drawing, line or label in the drawing). A comment can be one 
wor~ (e.g., ~Congratul&tionsJ"), or a reference to a 
contradictory passage, or a long exhortation about a better 
way to do the whole thing, other people will be attaching 
comments at othe r places, including comments upon other 
people's comments. What soon eVolves from SUCh activity is a 
network of contributions that represents a full-scale 
discourse, distributed over time and, if you WiSh, over space. Sc 

A goad "Office-support system" will provide powertul aids to 
improve the effectiveness with Which one can Participate in 
such a dialogue. Fo r ex~mple, one needs speed ~nd flexibility 
in stUdying the consequent network of dialogue contributions 
and in filtering out th&t whiCh is relevant -- for instance to 
m~ke & successive version of a plan or design. We &re 
evolviIlg aida for: searching through specified sub-nets and 
selecting upon such attributes as content, previOUSly assigned 
desc riptive tags, authorship, absolute or relative 
"pUblishing" time, and citation linkages; assembling passages 
from the d~alogue, and from one's own notes, With flexible 
disposition of one's screen into "windOWS" for independentlY 
viewing different materials; easily affixing new linkB and 
tags to arbitrary segments of a given memo; convenientlY 
copying into one'a own wo rking file a categorized compilation 
of extracts, etc. 

One recognizes, of course, that the existing system of 
prOfessional journals represents a Similar mode of dialogue, 
distributed as it Were over sp~ce ana time. But the 
computer-aided dialogue has certain advantages to offer: 
interchanges in cycle times of minutes or seconas instead at 
years or months; accommodating mo re items, and items of much 
smaller size, without overlo&ding the "clerical system'tl 
accommOdat in g more people making simultaneous accesses ana 
contributions; providing citation tollowup to exact items 
(i.e., the computer can take you almost instantly to loOk at 
the partiCUlar item cited within another "dOcUment"). 5e 

Within a te~m that has the kindS of tools anO metnods that are 
easily foreseeable, these features are really Quite 
interesting and exciting to conSider. We are Planning to 
experiment with this type of collaboration in support of our 
own system-development activity, within our oWn ShOp. Sf 

OFfICE-SHARING AND DIALOGUE IN TH~ ARPA NETWORK 6 

5 
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Our Augmen~ation Research Center, at SRI, 1s a participating 
site in ARPA'S experimental computer network (see References S 
and 6). M~ group is hoping that here the naugmented Office" 
approach can be applied to a fuller advantage -- i .e., we hope 
to see researchers at other sites beginning to use the Office 
for their work, work other than "studying and improving the 
Office" (Which is What my group does) . Using our Office 
system from his home -si te CRT terminal, a researcher 1n 
computer languages for instance COUld do the composing, 
modifying and studying associated with develOPing his research 
tOOlS, with setting up and running tests, with integrating the 
results into hiS notes, and with communic~ting and PUblishing 
the reSUlts. 6~ 

HiS experimental programs and compilations maY be run on tne 
computer at his home Site, or at other Ne twork ~ites -- there 
will be means within the Office making it ea8¥ to interface to 
any special tools and data through the Network . The Office is 
the place where special attention is given to facilitating 
such supportive intellectual processes as formUlating 
specifications for service requested and for how to present 
the results and where in the Office 's recorOs to insert them; 
tnere are general needs in this regard over many activities , 
and the access to allot the special too18 being developed in 
other computer-research areas will be very much heightened if 
they can be USed from an '!office!' where a unified approach waS 
taken to harnessing these tools. Examples: Bend your 
analytic formUlation to MIT's Math Lab tor processing; utah'S 
graphic-manipUlation processes coulO construct your 
illustrations; and the ILLIAO IV can do your heavy 
computations. 

In this network , my group is slated to serve as the Networ k 
Information Center, whiCh role otfers new w~ys to experiment 
With coll~boritive dialogue. AS we ourselves learn how to 
de~l with it within our "conjOint office sPice~, we expect to 
begin offering use of our I!Dialogue support System", through 
the Network, to people scattered over the country who want to 
00 collaborative things in pursuit of Network actiVities . For 
instance, two graduate students trom different univerSities 
coUld work closely together on a project, or a professor at 
one s1te COUld serve as a thesiS advisor for & graduate 

6b 

student at another site. 6c 

THE KNOWLEDGE MARKET 7 

Here is a brief extrapola~ion into the future ano its 
Augmented IndividUals and Organizations , lOOking beyond both 

6 
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the ARPA ~et~ork an~ my little experiments with an AugmenteO 
Office and a Dialogue support system. Obviously there will be 
Bte~dilY widening distribution of common-resource 
~cce8sibility , and a steadily lncre~8ing number of people who 
spend a significant amount of their professional time at 
ter~inals. The greater amount and diversity Of mutually 
accessible resources -- human, financial , technological -. 
will acce lerate growth along a number of dimensions. In 
particular, there will emerge a new "marketplace", 
representing fantastic wealth in commodities Of knowledge , 
service, information , processing, storage, etc . In the number 
and range of transactions, and in the speeo an~ flexibility 
with Which they are negotiated, this new market will have a 
vitality and ~ynamism as much greater than todayls as today's 
is greater than the village market. 7& 

It seems apparent to me that, following this increased mutual 
accessibility between knOWledge resources and consumers, will 
be the development of more "depth" in t he ra.nge of both . 
E.g., just as with the roles of specialty shops and services 
in some of ou r industries tOday, there will be a large number 
of indiViduals and small groups each providing highly 
specialized services . Since their clientele Will be drawn 
from such a large market, they will find a gOOd business even 
where they serve only a small portion of the market and 
provide only seldom-needed special serVices. 

Let's look at a specific "for instance". suppose that one 
person pecomes extremely prOficient in making small programs 
to generate a d~splay or printout to show (partiCUlarly well) 
the status of a multi-t.SK project. He is an independent 
agent in this multi-access computer ne twork, working at a CRT 
console in his office at home. Perhaps he specializes in 
construction projects, and wi~hin this perhaps in steelworK 
erection. You are a management consultant ~orking (from your 
home) on a short jab helping to set up the prOduction-control 
system for a construction project. When you realized that you 
might benefit from this kind of help, t hiS is the sequence 

7b 

that takes pl ace: 7c 

~our man is easy enough to find because of computer helP in 
searching for and evaluating special prOducts and services. 
Suppose that you need something he can do for you with about 
~5 minu~esl effort . Xou expect immediate accessibility for 
negotiation -- for instlnce: it takes you one minute to 
locate several candidates, two minutes to examine their 
relative credentials, 20 seconds in~errogation o£ pUblic 
records to select him as being available right now for your 

7 
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kino of problem, two minutes of personal 01~logue to 
for both of you that his capabilities and your needs 
and 15 seconds to negotiate and legalize & contract. 
his jOb in hO minutes , and spends five more minutes 
tranSferring the results to you (with dialogue), 

determine 
match, 

He does 

He Bwitches back immediatelY to a task sequence whose contract 
arrangement had pe rmitted him such interruptions. In working 
on this job, you have been "time-sharedij with several other 
jobs having higher priority, and several that were running 
"background", During the forty minutes he was off doing his 
thing for you, your higher-priority task sequences took you 
off on other purs uits. In fact, when he Was done, you weren't 
readY to get back ~o hi~ for twenty-three minUtes, but the 
mutual -SCheOuling algorithm agreed upon in your contract took 
care of connecting you ana him, when you were bo~h readY, for 

70 

your final dialogue. 7e 

Your dialogue, of cour!e, comprised bo~h voice and shared 
computer graphics. Your mu~ually viewed display could be 
flipped back and fo rth betWeen views of what he called for~h 
on hiS end to show you, and What you provided to show him. AS 
you were shoving him your work domain, he was l'catching ll 
reference links into the specific items that he might later 
need to get at , entering quiCk notes on some Of them. 

The whole dialogue was recorded, as a matte r Of course and tor 
either of you to use later. The stored speech was dig1tized, 
and automa~ically segmented in~o the alterna~e passages of 
your exchange. During your dialogue, whenever one of you 
referred to a displayed item in your speech, Your practice waS 
to make an explic1~ screen-select action in association wi~h 
the spoken reference term (e.g., with a "that line" or ~both 
of these figures" expre8sion), so that when any given passage 
might later be selected for ~plaYback", ~he computer could 
re-create tor you the image you were seeing and indicate the 

7£ 

displayed entity being referenced. 7g 

Some of the dialogue had 5timula~ini and instructive contents 
for you. you wanted to save ~hese and integrate them into 
your personal notes. Cit.tiona to this dialogue a re easy to 
install in your notes, including citations to a speech passage 
-- where, upon later seeing SUCh a citation and "calling for" 
the item it refers to, the associated bit str~ng would be 
found and the speeCh passage played back for You. 7h 

Perhaps you consider some ot the speech passages to be useful 
enough to have them transcribed into text. A quick 

8 
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designation of your desire causes these speech strings to be 
transmitted to a service you customarily use for dOing your 
transcription. This service ha rnesses the latest 
speech-recognition computer aidS, implemented with 
special-purpose hardware and software, ana inClUdes skilled 
clerical staff who supplement the 98~ cap~bility of the 
machine. Your two-minute transcription jOb is scheduled 
through their service units quite automatically, and the text 
strings are routed back and inserted in their appropriate 
Places without your further attention. yoU h&ve established 
the convention with the service agency that un- decipherable or 
dubious passages will be tagged, and if you had wan tea to you 
CoUld have design~~ed when you sent the jab off that you 
Wanted to be interrupted to resolve auch when the material 
returned. 71 

When you and your contractor parted ways, you each might 
exercise an optional procedure Which helps you record yo ur 
impressions of the other. An important part Of you r value 
Within thiS marketplace rests upon your ability to integrate 
effectively the Skills &n~ knowledge of others. So you pay 
carefUl attention both to your "1ntelligence~ base Which helps 
you keep track of app ropriate peOPle, and to conducting your 
negotiations and working relationShips with an eye for doing 
well bY the other guy -- becaUse he too probaoly keeps an 
effective intelligence system and it might well be important 
to you later that he (or his friends) feels gOOd about working 
with you . you also need to aBBess his potent~al value to you 
for other and different collaboration. 

It is recognized rather widely that computer networks raise 
significant problem8 about the privacy of closeO informltion. 
The o~her side of the coin 1s that co~puter networks raise 
rather remarkable opportunities to benefit frOm the sharing of 
open information. I am Quite convinced that t here is very 
high value to be ~e r1ved wi thin the Computer-Network Knowledge 
Market from a aegree of openness with what have heretofore 

7j 

been considereO as private types of information. 7k 

Among the members Of a working team, this coulO mean keeping 
open as a matter of course all of their scratCh notes. trial 
designs, etc. ~o their colleagues, and expecting them to 
browse, comment, etc. Once this is the standard operating 
mode, thos~ aspects of a person's VUlnerability that Oepend 
mainly upon another 's laCK of understanding Ind compassion 
begin to find a compensating safegua rd 1n the fact t hat 
hurtful actions taken therefrom by another person tend alao to 
hiVe complete vislnility. This Visibility. plus long -l.sting 

9 
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availability of no~es and records, would be important to the 
processes by whic n each person evaluates his poten~ial 
colleagues •• Which soon becomes important to those concerned 
with personal grow~h within this market, and moves tOWard a 
lower significance otherwise hurtful actions attempted by 
thoBe without mature concern for their own growth, or without 
ability to grow into or stay in a position Where their 
comments and actions are trusted or seriOUsly conSidered. 

This may seem unduly naive, I know. But then conSider an 
A!ghanistanian Villager, whose entire worldly experience is 
with a primitive every-man-tor-himself market: what might it 
Bound like to him to hear a peer suggest that the marketplace 
would benefit hugely by operating upon the b~Sis of trusting 
the other man's word. "I say that 1 will pay you next week 
tor a dozen buns, and I walk away without counting how many 
buns you put into the bag." unreal fantasy -- talk of credit 
accounta, cheCking accoun~s, credit ratings, credit cards, 
etc. What does this have to do with getting t he best price 
for my goat , to deal with abstractions 8uch as accounts, 
promisee to honor , reputation, etc. 1n a formalized, recorded 
faShion? LUd ricous restrictions and dangerous VUlnerability 
for a 3ystem to expect both me and my neighbor (adversary) to 
reveal our pOSitions, stand behind the things we Bay and the 
Ma r ks we make, and depend upon the other to dO so. 

It seems clear that tOday's Western -world economy couldn't be 
as strong as it is if Buch open vulnerac1lity dldn't prevail. 
I only wish that 1 knew the evolutionary dynamics that 
prOduced the attitUdes and customs necessary to make the 
!Ihonest openness" work -- obviously its practice in the 
Afghanistanian village would lead to disaster, and yet it 
likely Was from just such a market environment that ours 

71 

7m 

evolved. 7n 

It seems not unreasonable to assume that survival value in our 
cultural eVolution will favor institutions whicn support the 
most efficient KnOWledge Ma rkets (organis~s whiCh support the 
most efficient nervous syatems). Then certainl¥ the KnOWledge 
Market Will someday operate with more open trust in its 
knowledge inte rchange, to release for constructive ends a 
great deal of otherwise entrapped human energy. Those who 
grow up within such an environment will look back with pity 
upon the primi tive feare and protective practices preVailing 
in 1970. 70 

SUMMARY 8 
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I ~h1nk that tomorrow's institutions can be (muBt bel far 
better aQapted to their environment, Much better at providing 
for a fUll 11fe stYle tor everyone. These changea require a 
very significant increase in the institutions' ability to 
develOP . support, and integrate the intellectUal power of 
their individuals and organizations. Ana, a8 I see it, this 
ability will be directly dependent upon advanced application 
Of interactive computers and multi-access computer networks. 
But the following condition is very strong in this 
"implications " picture: to harness this technology toward 
these endS will require intense concurrent development of our 
very complex and sophisticated system of concepts, 
conventions, methOdS, skills, organizational forms, attitUdes, 
and values. It 15 time, and the means are at han~, to develop 
a much improved nervous system for our Ilsocial or¥anisms 11 • 6a 
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Univac Dr ums 

Hard Copy out pu t Device (gr aphics , type face) 

R'e mote Terminal Experimen t s (termi nals of various lCinds) 

I mlac Displa y and re mo te t erminal experime nt 

Co nference Room 

Pax ton 

Cn anges i n NLS to fit. PDP 10 

3 

30 

4b 

4c 

hd 

he 

4I 

S 

6 

601 

6a.la 

6.1b 

6&lC 

602 

6.3 

6 •• 

6.4> 

6bl 



) 

) 

• 04NOV70 JON 5256 

PLA NS f OR RADe RE PORT DUE fEB RUA RY 8TH 1971 

Langua.ges 

MOdiflC&tion of NLS 

Boot.st.rapin g 

Makin g use of ARPA net 

Monitor 

Executie 

System Power on PDP 10 

Iroy 

NeW Sy stem Features 

Short t.erm fut.ure plans 

NLS 

Develop~ent of programming 

Duval 

Core NLS---lmportant , architectural 

Colee tor Sorter 

Mail 

Journal 

An.lyser/Co~pl1er (new use of an old t OOl ) 

Exlcutible Text (co~bined with colecterlsorter, etc. ) 

Some of t hese items came from the pe ople t he mselves, others 
were given to them. 

4 

601& 

601b 

601c 

6b1Q 

602 

6bJ 

604 

6c 

6c1 

6c2 

6C2& 

60201 

6d 

6Q1 

6d2 

6d3 

6d4 

60S 

6Q6 

6. 



) 

) 

': 5256 '. 01 /13171 0928 : 35 HEJ ; . DPR-I; :5256 , -0 111 31710926 : 06 MEJ ; 
. DPR- I ; : RPLAN . 11/04170 1111124 JON ; 

. DPR =l; . DPR ~ O J 



) 

) 

) 

ARC FUNDI NG STUDY 
December 21,1970 JON 

1 

• 2JDEC70 JON 5257 



) 

) 

) 
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December 21 , 19 '7U JC N 

ARC FU NDING NE'DS ON HADe (A RPA ) 8457 : 

. 23DEC70 JCN 5257 

We are not now funded on a straignt line bas is 

$ 2,410 . 0 k / 24 no = 100 . 4 k / mo (23.17 /week) * 17.25 
month' d Feb 70 ~o 15 JUly 71 = 1731 . 9 k vs 1645.0 k 

1 

1. 

funding or short 66 . 9 k 1a1 

At 11/28 ~e were 42 Weeks into the contract 

Straight line spe nd i ng would be ; 
inc fee 

We have spent or comm~tted : 

inc fee 

We are over the straight line average by: 
inc fee 

1.2 

973 .1 k 
1a2a 

988 . 6 k 
h2b 

15.5 k 
la.2c 

Transfer t o the PDP~lO require~ early non · labor expend itures Ib 

This earlY spena~n~ for the PD P-IO used funds for other 
neede ~ eqUipment Ibl 

This put us about 1~.5 k above straight line Ib2 

Without added funding , we ~U5t now sUB pend all additions 
of people beyond those ~n process and sus pend al l new 
equiomen t add it ions unti l after JUly l~. to return to 
predicted line . Ib3 

With funding at t he straight line level, we could ada three 
11 00/m peop le abou t April 1 ann still live within our overall 
personnel budget o f 1 , 203 k Ie 

1 0 periods 3 people les s vacl 81 78% sold = 57 K (out 
of 70 k utlassigneu to present and three additions presentlY 
contempla~ed now) lcl 

Equ1pment addi tion possibilities : Id 

Hardcopy facility 

PI'ince~on !lean Converter 

ARDS SUbsys t em 

2 

. , 500 

6, 500 

23,800 I dl 

I dl. 

Idlb 
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ContrOl Lo~ic 

Xe rox LD)' 

conferenc~ng FaClllty 

Pr oject.ion TV 

Ot her .t.quiprnent 

Tertia.ry st.ore 

RP02S disc storage = $ 36 , 000 

1 DF - 10 channel 600 

Memory cables 550 

Di sc controller 600 

2 d r~veB 1100 

O~her 1~0 

Ad ditional IML AC for use ~t. ARC 

Console SWitching Facility 

v ideo aw i tch 

Gr ass Valley Gr oup ls 
1800 series r outing equipment 

(20X)O Rou tin g switch) 

De coding and Cont ro l Equipment 

MoVntin,; f'ral1les 200 

Ba.CK planes ),600 

I. e .chi ps 3 , 600 

I. O. interconnectors 1 , 000 

Pa.nel hardWa re 600 

Ca.bles :/00 

3 

. 23DEC70 JCN S2S7 

S. OOO 

7 . 600 

1 4.900 

300 

3 0 , 000 

13 .600 

lS.200 

36,000 

17.000 

43 . 600 

101c 

101~ 

102 

ld2a 

1~2b 

103 

la3.1 

103&2 

103&3 

103&' 

103.5 

ld' 

l~S 

l~S. 

1~5al 

10Sb 

105hl 

1OSb2 

ldSh3 

10S04 

ldSh, 

10s06 
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Power supplies 

Wirl.ng charges 

.Miscellaneous 

U£lche readers 

Voice 

500 

2 , 4.00 

1 , 000 

. 230E070 J CN 5257 

? 

? 

1~5b7 

1 ~5b8 

1 ~509 

1~6 

107 

J ON call ~o Al Elue ARPA 12/22 am: l e 

I outlinert our view of spending, position now , fundi ng 
r elative to strai~ht line, an~ our fee l lnl of tightne s s to 
July 15 71 . I also e mphas l.zed that we did not plan an 
overrUn at JUly lS or at project end , but just feel 
r estricteo in our spending for neW equipmen t or added 
people between now ana JUly 15 . l el 

Al aCKno~ledged that we were being squeezed now , but s a i d 
that their mid Myear bUdge t review was coming up J an 13 , an d 
that they ~ould know afte r that meeting more about their 
fundin g p1cture. l e2 

We agreed that I should check in with him again l a t e r i n 
January . 

4 
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RADC 8457 ONU : S 000 total cost 111/2 8 on) 

Period Labor Facil Other commit Cumul 

'0 date: 447 . 8 380 . 4 ~ 118.2' 9116 .4 'lcommit8457 ) 

13 114.5 h3 . h 2 . 0 1036.3 

1 34.& 43.4 2 . 0 1116 . 5 

2 44 . 7 32 . 0 2 . 0 1195.2 

J 45 . 0 27.0 3 . 0 1270 . 2 

11 42 .2 21 . 0 2 . 0 1341.11 

5 42.2 27 . 0 2 . 0 1412.6 

6 44 . 2 27 . 0 2 . 0 1485 . 8 

7 44 . 4 2'1.0 2 . 0 1559 . 2 

To July 3 f'or funding pur poses: 

Sub'ot> 78 9 . 8 634 . 2 17 . 0 ll8 . 2 1559 . 2 of 1575.0 
available 

(unassigned funds to help after 7/3 : 15.8 

To end of contract february 8,1972 : 

8 4, . 8 27 . 0 2 . 0 1634 . 0 

9 4, . 8 27.0 2. 0 1708 .8 

1 0 .5.8 27 . 0 2 . 0 1703.6 

II 45 . 8 27 . 0 2.0 1858 . 4 

12 4,.8 27 . 0 2 . 0 19 J3 . 2 

13 4,.8 27.0 2. 0 2008 . 0 

1 45 . 8 27 . 0 2.0 200 2 . 8 

1/2 2 22. 9 13 . 5 4.0 2123.2 

5 

2 

2. 

2b 

2c 

20 

2e 

2! 

2g 

2h 

21 

2;) 

2k 

2l 

2m 

2n 

20 

20 

2q 

2r 

20 

n 

2U 

2v 
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) 

SUbtot> 343 -5 202 _5 18 . 0 2123 .2 2w 

Total. 1133.3 830 .7 35 . 0 118.2 2123.2 of 2306 . 7 
ava.ilable 2x 

Unassigned. fun s iwit.hout fee) 183 . 5 2Y 

(Fro~ tne Personnel estimate: 70 . 0 2. 

(From the Non -labor estimate: 113 . 5 2. 

Actual commitments 11/26/70 (eXCluding monthly facility 
leases and. ma~ntanence costs): $ 2 •• 

8457 - 10 BBN l350 PO A54324 2aal 

8457- 20 BBN 7, PO A5.062 2aa2 

8457-20 aau 5.000 PO Al3478 2"3 

8'57-20 t:3 r yant 3018 PO A54233 2a,aJL 

8457-20 XDS 2055 PO B52029 2 .. 5 

) 8457- 20 AJ 77 PO 853826 2a.a.6 

8457- 20 AJ 97 PO 851676 2 .. 7 

8457 - 20 AJ l20 PO B,2l59 2aa8 

8457-20 Duplex Pro d. ,95 PO A7) 085 2aa9 

8457-20 Carter Hice 64 PO AHJ72 28,&10 

8457 - 20 XDS 690 PO 853582 2aa11 

8457-20 DEO 76 PO A7Jl03 2aa12 

8457 - 20 Cybernex 1100 PO AS4309 2 .. l3 

8457 - 20 Cybernex 5446 PO A;3875 2 .. 14 

8457-20 C:Vbernex 5545 PO A53937 2aa15 

8457-20 CYbernex 18669 PO A5h033 2aa1 6 

84;7-20 Say Lngin 24;56 PO A5l066 2 .. 17 

) 

6 



) 

) 

ARC FUNDI NG STUuY 
December 21,1970 JCN 

8457-20 StorM 

045'7 - 20 Con rac Corp 

8457-20 Sunbrite 

8457 - 20 Wanlass 11ect,. 

8457 - 20 Weat.herLord 

8457-20 '''estern Union 

8457-20 PA Ans Serv 

8457-20 Boise Cascade 

8457-20 Bates 

Total commitments: 

• 23DEC70 JCN 5257 

2l PO A69964 2 .. 16 

26 PO A69693 23,a19 

190 PO A68777 2&&20 

2l PO A68405 2aa21 

76 PO A69784 2&&22 

33 PO A7155 l 20.23 

240 PO 873018 2 .. 24 

34 PO A73043 2 .. 25 

40 PO 039504 2 .. 26 

118214 2 .. 27 

7 
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Mon thly an6 pe r~od faC11ity costs 

Computer Faci lity support revised 12/14170 
3a 

Lease Cost aftpr 9 /7 0 monthly period 3al 

XDS 9hO : ~ 17,554 16 , 325 3a1a 

Univac drums 6 , 723 0 , 252 Ja1b 

Line Jolrinter 1 , OJ8 965 301c 

Tenunal rental 1, 295 1, 204 3A1d 

Ma.intenance and operation 1 , ~6J 1, 4H (too high?? ) 3a2 

Telephone expenses 1,h54 1,J,2 3aJ 

Suot,at.a.l *** 29 , 627 27 , 552 *** use: 27 . 0 k 
3a" 

plus: PDP-10 : 16 , 717 15 , 547 3a5 

) Total *** .6 , 34" 43 , 099 *** use<1 : 43 •• 
k 

3a6 

l ess : XDo 940 : 17,,5. 16 , 325 3.7 

Total *** 28 , 790 26,7711 *** use: 27 . 0 k 
3.8 

) 

6 
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) 

co~b1ned ARC PI<OJECTS, ~ 000 personnel cost only (11 /2 6 onl U 

Period 8457 6622 New ONR Total Neec1 (oold l U 

to C1ate: 447 . 8 11.4 4b 

13 44 . 5 3 . 1 47 . 6 47 .6 (85$1 
pres 4e 

1 34 . 8 4.0 38 . 8 38 . 8 (75%1 1 
.dd 4<1 

2 44 . 7 4 . 5 49 . 2 49 .2 (80% I 2 
more 4e 

3 4~ . 0 4.5 49 . , 49 . 5 (80%1 4£ 

4 42 . 2 4 . 5 46 . 7 46 .7 175%1 4g 

5 42 . 2 4.7 46 . 9 46 . 9 175% 1 4n 

6 44 . 2 3 . 0 47 . 2 47 . 2 (75i l iii 

) 7 44.4 3 . 0 47 . 4 47 .4 (75i ) 4j 

TO JUly 3 for funding purposes : 4K 

Subtot) 789 . 8 36 . 7 6 . 0 
41 

To end of 84~7 contract February 8,1 972' 4rn 

8 4, . 8 3 . 0 48 . 8 48 .8 (78 %1 4n 

9 4, . 8 3 . 0 48 . 8 48 . 6 (7 6% 1 40 

10 40 . 8 3 . 0 48 . 8 48 . 8 (78% 1 4p 

11 45 . 8 3 . 0 48 . 8 11.8 . 8 (78% I 4q 

12 45 . 8 3 . 0 48 . 8 48 . 8 ( 76~ 1 4r 

1) 45 . 8 3 . 0 48 . 8 48 . 8 ('16 %1 4. 

1 45 . 8 3 . 0 48 . 8 48 . 8 (7 8% 1 lit 

1/2 2 22 . 9 1 . 5 24.4 24 . 4 (78% 1 4u 

) 
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Subtot> 34 3 . 5 
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Total s 1133 - 3 out o£ 1203 . 3 (70 . 0 un Oer. orig personnel 
bU dg et) 

1 0 

4V 

4w 
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) 

ONH 6622 ONLY: S 000 t.ota.l cost 111/2 8 on) 5 

Period Labor Non '"' lab CUlllula.tive 5a 

to date: 11 . ~ O .~ 11.9 5b 

13 ).1 15 . 0 50 

1 • • 0 19 . 0 5d 

2 ~ . 5 23 . 5 5e 

3 ~.5 28 . 0 5t 

~ 4. 5 32 .5 5& 

5 4 . 7 o .~ 37 . 7 5h 

Tot,ala 36 . 7 1 . (; 37 . 7 10f 37 .7 aV& 11able tor costs) 51 

) 

) 
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Phone Log : Call ~o DC~ f rom Jerry Z l ~ i nd 

He l~ now an &SSlstant prof . at th e Sloane school of Business 
Administration . MIT (ana also associated wi th project M~C , where 
he has an off~ce) . ( ~oom bUa . 54~ Technology Square. Cambridge) 1 

Has inherited the O;~R project , whlCh used to be run bY Malcolm 
Jones and Bo~ ~ol~B~ein . 

Jerry is interested 1n t akin~ It into a more user ~ o riented and 
experimen tal amain, ratner than into the f ile-structure 

2 

domain as it seemeQ to oe headed . 2& 

currentlY t h1nkinp 0% developing a mOdellin g facility 
s pec i allY aimed a t expe r imenti ng W1th model s ot organizations . 
Wants to have peoole reallY do experimental wo r k wi th itl 
further Tllore J ""~nts t.he roodellil'LF syst.ern t..o oe a.ble to hant1 l e 
the experimental organ~zat10n 1n wnicn hiS mOdelling and 
teBtin ~ will ta~e ~lace . 2D 

We t a l kea 01 cooperat..~ng in various modes: he ' s ve r y 
interested in t..rylnp, to get an I HLAC linke ~ throu~h MU LTICS 
and the Ne t work t o N1S . Seems inte r ested 1n consider i ng 
fu rther cooperation aft..e r that : 2c 

I descrlbe~ brieflY t ne 'I NLS Off ice II pl an that we were 
wor King t owa r a . 

A1BO told hiM about our stress on 

2c1 

sYBte m - develop~ent - p r Je ct manageme nt . 2c2 

Ana a l so mentioned hope of doing a cooperative oiblio 
de velo pment.. (intelligence system ) among t he var i ous people 
(SUC h as his gr oup , and Go l dber g ' s SRI/ ONR pr oject) . 2cJ 

Is prep a r ing a Be~inar for next semeste r on ~ interactive 
sys te ms," l an~uagesJ etc . 3 

In t his r eg~r , he wanted to know whether we could let him 
have a copy 01 toe A~IS Movie fo r a mon ~h or so. 

Agree d ~o get hin a COpy by Jan 11, to keep unti l afte r 
mid - Feb r uary . Bet..ween hiS 1nit1al vlewin ~ and his showing 
for his seminar , he will oe wi lling to Manage some interim 

3. 

East - Coas t loans to UB . 3a1 

He ~ls o wante~ a more comple ~e set.. of ou r publications, to put 
1n the Sl oane L1bra r ~ . 1 ag ree d to send hi m what we could . 
He a1re aOY has tne two 1 970 pr o ject r eport s . 3C 

1 
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Notes on COMPuter Ne~~orks , MarKe~S J O r ganiza~ions, Intellect 

The bulk of these notes was devel~oed in !ate Ma rch , 1970, tow~ r d 
getting orienteD for a presentation at the Inoerdisciplina r y 
Conferenc e on MUlt~ole Access computer Networ KS , to be held i n 
Austin , Texas, APril, 1970 -- See (Journal ,,52 55 ,) for t he pa.per 
that was developed for tne ?roceeaings Il ong af ter the 
Conference; not much liKe the ac t ual talK) . Br a nch 4 was 
appa r ently a 6i~ilar O~t of scratch WorK ~n May , prepa.r i ng f or a 
talk to a sem1nar on COMpu~er - A i ded Design at Stanford (Be r ni e 
Roth) . 1 

Notes fro n ICHAC early prepa. r ation . 2 

~ith for~eeable extension to current de velopment in 
interac tive techniQu~s , we can expect the user of a pr iva te 
interactive co~puter system to become considerably mo r e 
effective a~ nis intellectual pursuits . Replacin~ the pr i va t e 
system with a Hmult1-access networX " w111 nave added impac t 
upon human intellectual capaoili ty stemming both from the 
Obviou s incre~se5 in service/cost ratio and tram the new l evel 
Of in~ellectual 1~teraction maOe poss i ble among 1ndiv1~uals . 2a 

For both of t~ese el1ects l there will oe asppcts of value d ue 
directly to 1ncreaSeQ access to people , hardWa r e , and 
software , and to the ana ring of the costs of the latter two , 
AlSO , POSS1b11ites for unpreceaented effectiveness in 
collaboration will stem from remarKably 1m proved modes of 
intellectual aialQ~u~~ I~Ot so apparent , but extremely 
i mportant to ooth cost an~ intellectual interaction, will be 
the "market ayna~ic3" evolvin, w1th1n wha t represents & most 
fluid an~ novel MarKetplace - - the mUlti - access compu~e r 

networ k . 

1 

2b 
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Notes on compu~er NetworKS , Markets , Or ga nizations, Intellect 

**** **** 
What t hese condit.iolls are will be part. of the pa.per - - then 
what t his requires ot t ne technology in the Net deve lopment. 

With a n extenSion of sucn condit ions, We can expect 
conside r ably .nore lncreaBe in tne lntellectua l effectiveness 
of a t eaM of such worKers when they can communicate tnrough 
the computer networK . 

What ch aracteriRt.ics must prevail for this t o happen? 

Good structural re~resentation of his 

Fas t, fleXLble ~e~nS fo r composlnR or mOd ifying - - in the 
concePtu~l frame of tne pa rticular portrayal currently 

2c 

2d 

2< 

2£ 

2g 

2g1 

bei n~ shown . 2g2 

Fast, flexlble means for stUdying . 

na.vigatlon 

portrayal 

121 What. cnarac~er~at~cs must prevail for thiS to happen1 

Tne stora~e org~n~za~ion must be capable of incorporating 

2gJb 

2h 

an unambiguous representation of t he working concepts 2hl 

complete represen t a t~ons of kernel concepts 

plUS cOPlolete repr esen t ation of those relationships 
between the concep t s t hat are involveo in the 
manipulations ana portra¥als of the conceptual matter. 

Tne user rr,ust have a 

~rial 

Dialogue 

Integr~te contribu~ions bet ter from many sources , 
includ~np one ' s own that are dist ributed over the past 
minutes or years . 

2 

2hla 

2hlb 

2h2 

2i 

2il 

2ila 
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Notes on Computer Networks , i1a rKets , Organizations , Intellect 

Flndin~ and ~cqua~nting one tsel£ with others and their 
wor~ 

becom~n, involVed , able to evaluate the others, lets one 
better coorninate hiS associa tions and contacts 

Market place 

therefore he can expec t wide variety of se rvices and 
functions, 

C~n expect them to evolve rapldy because there wi ll be 
competlton 

What does ma r ketplace compe tition promise for the evolution 

211b 

2110 

212 

212' 

212D 

of the inQividu~lS ' S utili~ation , skill d~velopment , etc.? 213 

Each person (group) will oe much mo r e "Visible" 

like 1~fference Detween Doserving and jUdging 
laotoall olayers at wo rk or ••• 

compPt~tion ana flUid m ~rket Shifting will 

reveal hiS relative streng ths and wpaknesses more 
clearly (to gu i de his developMent an~ ma rketing) 

ordUce competit~ve incent~ve -- the better people 
w111 really show UP 

There W~ll also be an extended marKet for the se rvices Of 

21J' 

21Ja1 

21JD 

21Jbl 

213b2 

indiviauals, especially "knowledge workers !! (ct. Druc ke r) 2i4 

i . e. can quiCKlY enlist a worke r, independent of 
~eo~raphy, into a task and role structu r e 

When one worker , or group Of worke rs, becomes more capable 
than another , tnere will be a flu~d ma r ket mobi lity towar d 

214> 

better cl ients ana De ~ter conractors . ; 215 

One can seek a~v~ce and nelo, over wide range of t op ics and 
levelS, fro~ many people . 216 

They can be contacted for very Drie! periOds without much 
overhead ~or eitner party , so mini-trasact1ons will become 
~ore use e 217 



) 

) 

• 29DEC70 DCE 5260 

Notes on Compu~er Networks J ~arket s, Or ganizations, Intellect 

MU l ti - party trnsact~ons can more easily be effected 

briefworas 

i nt.era.ction 

cont-act.s 

associa.tions 

coordinate 

involved 

acoual.ntl.ng 

Finolng 

Int.egr;jtin~ 

variety 

skill oevelopment 

~ul~i - ~arty transactions 

mlni -trasactlons 

br~e1 perioos low overhead 

levels top~cs nelp advl.ce 

conractors clients 

role t.sk struc~ure 

knowleUge workers 

fluid market. 

variEt.y 

utlll.zation 

SKill develooment 

vi~ible 

216 

2 j 

2jl 

2jl. 

2jlb 

2jlc 

2jH 

2jle 

2jlt 

2jlg 

2jlh 

2jli 

2jl j 

2jll< 

2jlkl 

2jll 

2jlm 

2jln 

2jlO 

2j2 

2j2. 

2j2b 

2j2c 

2j2d 
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Note s on Computer Net~orkS ~ M~rKets , O r ~a n1z a ti ons, Intellect 

incentive 2j2e 

COMpet1ton 2j2f 

Tri.l 2k 

To discuss this m~rket bUsiness , 2k1 

to avoia over - l~mited ima~es .- instead of talking aoout 
employer - employee , manufa ctue r- buye r, e tc ., we'll use 
t.he 'terms "contr;;.ct,o r" and "cli e n t. II 2)(1& 

A contractor readY to pr ovide goods , s ervices at a 
price, where the se r V1ces miRh t be h is own labor , his 
t.eal ' 5 , or et.c . and 2k1&1 

A client oe1n~ th~ party who wan t s to a v a il himself 
of goods or services and is r eaOY t o pay a certain 
price . 

Some client - contractor characte r is t ic s 

0bV1ously, some con t ractor s c an de l i ver more 
sa~1s£act1on to a ~iven client fo r a gi ven price 

Ana some c11ents can be tter ut i l i ze (harness) and pay 

2kl.2 

2klbl 

for a ~iven contractor t s ser vices . 2klb2 

The neeas and capablities of eac h party change with 
time , ana i beat ma t cn wou l d us ua llY c all for 
continual sn~tin~ in the s tr uc t ur e of who contacts 
with ~hom tor wnat . 

Ch~racteristics of a ~ood ma r ket (as s e en by an 
lndivldual 02.rty nee~lng to ne goti a t e bot h client and 
contractor contracts) : 

The relative merits of candidate con tractors ~ nd 
clients ~re more visiole to hl m 

It is easy to communicate and nego t i ate with The 
CanOl(l<t tes 

It is relatlvely easy to aiace r n one 's o wn strengthS 
and wea~~esses as seen in the c lien t and lor 
contractor market . 

2klb3 

2klo 

2 k lOl 

2kl02 

2klo3 
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Notes on Computer NetworKS , ~arKe~s , Or gan1 zations , Intellect 

One can see expli c i t s t eps towar d i mproving his 
Qes~~eability ~- learn , r eor gani ze , streng then, etc. 

as onoossed to pot ~e 1ng o l d enoug h. or the right 

2klc4 

color ~ sex , r pligion , s c nool , o r tall enou gh) 2klcha 

Tnere are enou~h to c hoo s e f r om that his Shifting 
from one to another doesn 't d eVa sta t e the opportunity 
for the one to cont1nue exi s t ing 2klcS 

You don ' t liKe t o fi r e old Sm i the rs, eVen if he's 
a Mar~1nal mechanic ano y o u d on 't Ret along with 
n1m well , because you run t he onl y garage in town 
~nn ~no woulQ hi r e him t o do s ome thin g else that 
he does ~orse than c a r f i x ing? 2klcSa 

rtowever , 11 tne r e 18 a r el at1ve l Y active market 
lor mech~nis , Smi~hers wi ll mo ve around until he 
eitner f~ndG a role ~nd a hOBS wh ere he isn ' t 
nlarg1nal , or else ne sifts ou~ ~he bottom as one 
whom ~he ~ara~e envi ronMen~ c anno t accomm o ~ ate 
~nere i~ was a well - te s~ed dec i sion by this 
environMen~ . 

It is rela~ively easy to make t he transition between 
doing business with one cl i en t (c on tractor) and 
takinp. uo witn another . 

i.e ., not difficult to a rr ang e t i min ~ , transfer of 
In!Orlation , rearran~emen t B i n yo ur system to 
acco:~moaate ~ne new na r ~y ' s spec i al 

2klc5b 

2klc6 

cnaracteristics , etc . 2klc6a 

There are enougn (radations of r ole req ui rements that 
one can m~Ke ~he trans i t i on s t o a 
neXt ~ hi~n~r-Cha!lenge role by a r easona ble tranSient 
period of extra effort . 2klc7 

Cha r acteriticB of a limited ma r ke L: 2kld 

Difficult to become aware of c a ndi da t e s, to be able 
to evaluate tnem 

Haru to co~municate with them (e iher t o gain access, 
or to h~ve a good l~ngu~ge or comm unicaing 
rel~t1onsni , •• ) 

6 

2klOl 

2kl02 
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Notes on Compu~er NetworKS , Markets , Or~aniza~ i ons , Intellect 

nara to ne~otiate -- lack of flex~bilitYI of openess , 
of clar~ty of need, poss ibility , val ue and cost, •• • 2kld3 

Few cho~ces~ in people to collaborate witn, to work 
for, 1,;0 hire 

Di ff1cUlty 1n cnangin~ working relationships 
ei~her in changing to a boss that is better, or in 
replacing an employee . 

Suen R " sparse " market that there is too large a step 
1n requirements (or ari ee ) ~etween current client (or 

2Kld4 

2kld5 

contractor) and the next bet t e r one. 2klQ6 

"tou can ' t 1mp r ove :lou r posi ti on witnou t the 
benefit of tne new relationshi p , bu t in the 
current relationsnip yo u can ' t ga in the position 
(resurces, eQuability , •• ) to swing the next one . 2kld6& 

EverybOQY bene!1~s from being aole ~o adjus~ his workin g 
rela~ionsn~o8 as tne environmen ~ changes , an~ as his 
needs ~nd caoao11ities change . 2kle 

Chan~ed -market as~ec~s of MUl tiple Access Compu~e r 
N e~WOr)(B ; 

Notes 

Infor~at1on- hand11n g resou r ces 

Har;j'Wl\re 

Processors 

Co~mun1ca~ion Links 

Terrll.nd. l s 

3tord.te !~cilit1eB 

So!t.,are 

:rile Management. 

Transaction monito rin g and acco unting 

COfllMunication 

2K2 

2k2. 

2k2al 

2k2a la. 

2k2a.lal 

2k2a la2 

2k2ala3 

2k2.1a4 

21<2.H 

2k2al bl 

2k2alb2 

21<2alb3 
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Notes on Oomputer NetWOrKS , ~arketB , Organizations, Intellect 

P~rBonal hu~~entat~on 

Te~~ au~~entati on 

Utility services 

tiuman resources 

Cont ... ract."ors 

inforJ.,atlon consultants or ~uides 

Cont1nuinR service 

Spec~al oroject 

St.udents 

~no~~ed~e -worKer environment 

InforMat~on-nanQlin~ resources 

There is fOOd cnance for open competition to exist in 
the 1nformation- handllnr services available to any 
i;lven party: 

u1f!erent hdrdware [aellities should be able to be 
lnte~r~~ed i nto tne Network, t o otfe r parallel , 
competet~ve service for proces sing , sto r age , 

2k 2a104 

2k2.1bS 

2k2.1b6 

2k2.2 

2k2a2a 

2k2a2al 

2k2.2a2 

2k2a2a3 

2k2.2b 

2k2.2c 

2k2a3 

2k2b 

2k201 

trana~i~sion, or 1/0 . 2k2bla 

ulf£erent so!tware , in the same or Oifferent 
nard ware confl~ura~ions, can offe r competitive 
services for opera tin on clients aata , or 
supportin~ his orogramming and ope rations. 2k2blb 

Conversion , for A client to transfer his bU siness 
~rOI, one contract.or to another , Iotoulct becOJ1',e a matter 
for a ne~ deKree of concern by the contractors. 2k2b2 

Much s~aller incremental effort likely to be 
~nvolve1 , since a client aoes not need to 2k2b2a 

install an1 mainta~n an altered computer 
inst~llatlon to consiOer a change 

8 

2k2b2al 
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No~es on Co~puter ~etworKS , Ma rKe~s, Or~an1zationB , Intellect 

or feel cOlla~erally responsible £or forcing 
other users i nto chan~ed processes or rate 
structures ~hen he cnanges hiS "con£igu&tion~. 2k2b2a2 

To a contrac~or, a~aPting to smaller relative 
CII~n~e5 in ~ clients needs would becoMe more 
1MPortant as the t hresnbolQ becomes ever smaller 
~or t~e aMount of unsat1af1ed need at Which a 
client w~ll swi tch contractors. 2k2b2b 

~n effect at this on attention to conversion 

contractor ~oUld essent1allY need to make 
flex101e cnRnges come easily, to keep customrs 

2k2b2c 

fro~ kanaerln, . 2k202cl 

What ' s tne differnce oetween tnls and 
conversion 

If contractor cmes up with 

SaY a contractor is pUSh~d ~y competition to 
come out with a ratner radical change in a 
system -- he 'll need to fight to keeo his 
customers, ~nrt the difference often will be 
affected by tne ease Of convertin~ to a new 
service . 

t his convers~on facility will become an 
~m~ort&n t compet~tive ~ssue 

with • 

2k2b2c2 

2k2b2c3 

2k2b2c4 

2k2b2 c 4a 

To keep old customers 1f come up 
raaically change~ new service in 
ef£ort to me ea competition . 

heroic 
2k2b2c4al 

Ha r oware 

Software 

Human resource s 

Oont r actors 

To trY to ,et new customers away f r om 
eX1stlng services ~itn co~petitor 
contractors . 2k2b2cha2 

9 

2k2b3 

2k2b4 

2k2c 

2k2cl 
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C l~ent s 

Students 

Knowledge - worker environment 

The intellec tua l ~mpact will COj~e from several factors 
wnich will ~ncreaBe sign~£icantly : 

re sources for any i nC lvidual -- oa ta, helpful processes , 

2k2c2 

2k2cJ 

2k2d 

2k3 

access to other min~ R 2kJa 

dialo~ue capabi lity wi t h these other minds 

pe rsonal ~oo~lity and power for searching , 
1 nterrogat1n~ J analyzing and integ r ating 

coordin4tive capao~l~ty -- enabling teams to for m 
quicklY and attack very effectively very complex and 
ur~ent proole~s 

inte r- personal visibility , war eness , eva luation 

Competition ranging over muen more deta led s ubBtrlctue 
of act1vity for 1naividual n t eams . 

The resul~ will be a radical Change in ~he wnole 
intell~ctual, worXaday , career -~evelopmen t environment . 

SchoolS will be much less a formal , iaolaed periOd of 
one ' s l~!e or day 

Lea~nin g w~ll be in~e g rated with yo ur involvment 
~ur~ng all tne days of your life 

Much higner personal mObili~Y to 

evolve i n~o capability (knO Wledg e and s kil l) a r eas 
oea ~ SUited, 

evolve r ole structures best suited to a given task 
anu ~~SK team 

see one ' self clearly in rel a t~on t o others (in 
Sk~lls , knowledge, reputa~~on, •• ) and see what he can 

2kJO 

2kJc 

2k3d 

2k3· 

2kJf 

2 k4.1 

2k4b 

2k4b1 

2k4b2 

ao ~o improve nis standing . 2khbJ 

10 
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see .nd evaluate ot~er people , and to ne~ot1ate lo r 
tne services (or even proauc~s l of thos e with bes t 
valuL to you 

Note s £ r o~ actual ICMAC prepartlon 

I ntrOdtlction 

Intellectu~l -- clarifY : dino s aur , l i brary , or ganism, 
survival , ecolo~y 

Li ken numan or~&nization 
Byste~ basics directly talk 
re£l~xive speed 

compute r s a nd MAC N like ne rVOUB 
of equ i va l ent s ensory , me mor y , 

Intellectu~l part 18 built on thls , percep t i on , 
visualization, creativity , r atl onal tho ugh t, self 
trainln ~ 

Sl nce wortn 01 ~ACN Quite appa r ent in i nc r e ased 
ef fectiveness of orp,anlzations , this seems r easonab le for 
i ntellect - - concern1 with 1nc r eased e f! e c ~1veness of human 
organiza~1ons and ins~i~u~ut1onB by knOWl edge processing at 
higher levels . 

Dr ucker concept , ~no~ledge wo r ker , suppor t s ~hi s rno~el all 

2K4b4 

3 

3al 

3a2 

a l an, 3&4 

ConsiaerinK then , chanv,es ~n thi s part of or ganization , and 
implica~lons 1n ecology of the or yan i zat i on s . l a S 

Offic e model 

private ~omRin lor stuOY, fo r mUlate , launch a n a rec e i ve , 
equivalen~ place to llo · edi~ blocK (P2 ) i n DIc k Raymond l s 

30 

model . 3bl 

Th1 5 Characterizes area of J1Y wo r k •• le t me make it a bit 
r eal for you . 3 b 2 

SYStem ~pDroacn J boots~raop1ng , sys tem· developmen~ 
~roup , iRCi~iti~B 

51i~es 

peollP ~t consoles ana meeting , display an~ eidophor 
(pre$ent~ions and movles ) 

11 

3b2a 

3 b2b 

3b2bl 
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Sk1~ detall of NLS (alea6y publis h e d ) 

uootstrap sequence a5 view seq eXamPle, anQ for 
boo~strac desc ri ption . 

NLS as 1nstrunen~ , to cement conept 

Di~lo,ue sequence as one f acet of new developements 

Nrc involve~ent, remote NLS 

Mlscellaneous -- descricton language, worth of a minute , 
style and metnOQ changes 

What I see from 1ACN then 

Di r ect economics -- access to mo r e resourc es, shared by 
mo r e users 

Seco~dary serVice econom~cs -- competet1ve ma r ket in wh ich 

3b2b2 

3b2b3 

3b2b4 

3b2b5 

3b2b6 

3c 

3C1 

services and users ~eet )c2 

Di r ect organizatlonal effect -- collaboration, teamwork, 
new roles ~nn ~orking relatlonships 

Secondary org~n1zational effec ~ s -- ViS1bility , ~Obi11ty , 
quicker and more co~ple~ contrac~u r al s e~up and execute 
(e. g . ne~otiate and exectute a 20 - roi n jOb in 21 min) , 

3c3 

tr ansaction sy~tem easy , 3c4 

Tertiary or~anizational effects .- new forms, new 
marketplace for organizat1onal transactions , 

Instanc es and examples 

Close in -- console , co~~and language , e ~c. - - many kinds 
c o- exist ill MAOH , bu~ for one user , uniformity in bo th over 

3c5 

3d 

ran ~e of activity 3dl 

Skills , knOwledge, r adical Changes in What's required to 
stay co~pet1tive 

'tt1tuues mOB~ iMportant (eap du rin g tranSition ) 

Bi gger sphere 

privac) VS . openesB issue 

12 

3d1a 

3d1b 

3d2 

3d2a 
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a~on~ tea~ates ~- much openes s, but saturation with 
information an 1nterrUpt~on Pos s1ble (consider 
closed - c1fcle Aodel 

t he open tean will oe the mo re effective team , 
com~etition ~111 PUsh hera to overcome attitudes and 
Bur~ount prob lems 

and bigger 

Servic institutions , like l~braries and unive r sities 

serv~n r. not only in muc h different environment, but 
dealln~ with very Much diff e r e nt clints . 

Conclusions 

ASSUM1nK tnat natural forces b r1n~ tnis about , need a new 

3d2.1 

3d2.2 

3d3 

3d3. 

3d3a1 

3. 

~i scip11ne (science and engineering) . )el 

Su (21 Ha y 70) L~ Semin~ r 

NP notes 

System or~anlzations to Come -- network , wi th processor and 
stora ge capacity d1str1bpQ among the nodes in Borne fashion 

N ee ~ for ~ "pr ofessional " 1n a given discipline to have a 
valu e fra mework -- £or that discipline , a nd for himself 

4 

4.1 

(perhaps &!so for h1S employer ) . 4a2 

Physical communica tion, to an~ from humans , eVer more 
important . 

Slid~ canaida~~s 

People , consoles , ~ee tings 

Disp1ay CRT , L1dophor 

NLS as ~ehicle 

dootstra p sequence ()) 

13 
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No~es on Co~puter ~etworks~ Ma rkets, urganizations , Intellect 

IMP setup, inter1ace ha r dwa re ana IM~ ~ Mode m 

~e two r K sequenc p -- equ iv "clack box " 

NIC conl1,uration 

ReMo te 11ficlle rea(1er (sc herla t.ic) 

Files , cOllect~ons , links ( DAE sequence ) 

Link jump 2- sequence (Mi mi'S, M15,16) 

N1S cor:!pl1er - lan,ual?es o r ,anl.z ation (3) 

Slide ca.na~oates 

People, consoles , meetings 

Dinlo~ue Becue~ce 

D ispla~ cPt , ~1dophor 

NLS a.s Vehicle 

Bootstrap seQuence (3) 

I My setue, ~nter£ace harawa re and I MP - Modem 

~e twor k seQupn~e -- equ1v "c l ack box " 

NIC con figurat~on 

Remot e uf iche reader (sc hema. tic) 

files, collect~ons J 11n~B (DAE sequence) 

Link ju~p ~-aequence (Mi mi ' s , ~15/16) 

NLS co~piler -~~n~ua~es or gan1zat10n ()) 

Out.ll. ne 

Int.roduc tion 

~ant. ~o cover t.OP1CS ot : 

. a4f 

'a4g 

'.4h 

4a4i 

•• 4j 

'a41< 

4.41 

.as 
4.5a 

•• 5b 

4.5e 

4.5~ 

4a5e 

h'5f 

ha5g 

4a5h 

4&5i 

'a5j 

4a51< 

4.51 

4b 

4b1 

4b1a 
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Notes on Conouter ~e~wor~s , M~rkets, Or ~anizat1onB, Intellect 

Interactive-computer support of hu~an intellectUl 
endeoavor 

~ult~ - acceS3 computer netWo r KS , and particularly the 
AkPA ~e\. 

The neanin~ I give to "1nt el lectual" here , and the 
~eneral rel.vance to human institutions of the 
co~ pute rs ana networ ks . 

General 100K at MY current reSearch activity 

Type of impli cations forseeable , t o individuals, 
organizat.onB 

first, thou~h, talk a bit. about Koala s nd values: 

It is open 
effects an 
enaeavors . 

to an ind i vidui l to consider the various 
by - products of h1S professional 

~uppose tnat ne naS a part1cula r set of values and 
that he wishes to oot 1~ize the wort h of these 

4b1.1 

4b1.2 

4bla) 

4bla4 

4b1.S 

4b1b 

40101 

prOducts of his effor~s accord1nRly . kblbla 

~ea11ze ~ha~ there 1s gene t'ally no framework~ 1n 
any of ~he univers1ty-~augnt proe ssional 
~1sciplines ~ 1n Which to tre&t such a problem 
t h~ re aren 't the vocabU l aries, t he condeots , the 
£orJ'l1ulat.l.ons an~ d&ta. , ancl most iJllportatly there 
aren ' t tne attitUdes tnat thiS is an important 
part of a person ' s becoming a pofeaaional (and 
tnus warrantinr ~ place in university or later 
professional ac tivities ). kblblb 

For a specially trained gr aduate s tUdent, Bay at a ge 
25, there lies oefor e of him a considerable resource 
expenditure ~1thin the ~eneral framwork of 
prOfessional activity . In terms of his pe rsonal time 
alone, he h~s ~~out 5 million minutes over wnose 
app11cation toward results he has a good deal of 
control . 4blb2 

The question i5, t~en, wha t doe s ne want to see done, 
~o nave changed ~n tne worla beca use of that 
investment. wha t return does he s eek? bDlb3 

15 
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Notes on comput~r Netwo l'kS , Markets, O r ~anizat1on s, Intellect 

My serious review of this at age 26 lea to a big 
change in my l~~e ~~ and the entire content of th i s 
talK directly reflects t his •• 

Ask now it ~s provide a for any individu~l to review 
his value struture , BCOU ~ t he terrain ahea~ , Belect 
goals and routes, invest intell~ge tly toward those 
goalS, reView intelli gent~y his prog ress and poss i ble 

ilb l bil 

need for chan~e in values , goals , or etc . ? kb lbS 

And for human organiza t ions , even more cri t ical and 
Qif1~cUlt . SO~ t is towara aome help 1n this pr ocess 
that I deC1Qed toinvest my Career. 

Human Intellect, and O r ~an1zat1ons . 

Intellec~u~l -- Clarify : dinosaur , library , organi s m. 

ilb1b6 

ilb2 

surv1val , eCOlO~Y 402a 

Liken human or~ani~a~ion -. comp uters and MACN like 
nervous system oas~cs directly t a l k of equivalent 
sensor~ , memory , reflexive speed 

ln~ellec~ual part is buil~ on this, perception , 
v~Bualiza~ion , creativity , rational thou gh t, self 
traininl:( 

Since wo rt h of MACH qu ite apparent in increasea 
e!fectiven~ss of or~anizat1ons, thiS seems reasonable 
for intellect -- concerna wi t h increased effectiveness 
of hu~an or~anization s and institututions by knOWl edge 
proces5~n~ at nighe r levels . 

Drucker concept, knOWl edg e wor ker , supports this mode l 
all a.lon~ 

considerin~ then, Changes in thiS part of organiZat i on , 
and implicat.iolls in ecology of t he organizations. 

My current. work 

O.fiice (!lodel 

pr 1Vate dona in for study , f ormUlate , launch and 
rece~ve, equivalent place to I/O - edit block (P21 in 
DIc k RaymOna ' s model . 

16 
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Note s on Compu~er ~~~works # Markets , o r ~an i za t1 0ns # Intellect 

SlJ.des 

PeOPle , consoles , Meetings 

D1sJ,llay CP1 , 1inoPhor 

NLS as Vehicle 

files , collections , links (DAE seque nc e ) 

L i n~ junp ~ - sequenc e IMimi' s , M15,16 ) 

Dialorue sequence 

Net~ork seouence -- eQui v " bl a c k box " 

IMP setu", interface hardware and IMP - Ho~e m 

~IC con1i~uration 

Hpmote uriene rea1e r (schemat1C) 

Pemote HLS resource 

111i6c IV esource 

R~mote 11e storaKe , data - base - managem e nt sys tem. 

I mplic;.t.ions 

WhRt 1 sep £rom MACN then 

D1TPCt ecOnOtn1cB -- acce s s t o more resources, sha r ed 
oy JIlorp users 

~econctary servJ,.ce econo~ics -- c ompe t e tlve market in 
Wh1Ch servJ,.ces anrt users mee t 

DireCt or~anizational e!fect -- collabora tion , 
tea~workJ new roles apd workini r e l a ~ions hi p B 

secon~ary organizati onal effec~s ~~ vis ibility , 
mob1li~YJ quicker anO mo r e comp l ex con~r actur & l setup 
and execute (e . ~ . negotiate and exectu~e a 20 - min j ob 

hb3b 

hb3bl 

hb3b2 

hb3b3 

hb3bo 

hb3bS 

hb306 

hb3 b7 

h03b6 

hb3b9 

4b3blO 

4b30 

hb3d 

hb3e 

ob4 

hbh' 

hbhal 

ooh.2 

4b4.3 

1n ~l ninl , transaction system eas y , hb 4ah 

l7 
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Notes on Compu~er NetworkS , Mar~etB , ur~an1zationB , In tellect 

Tert~ary organizational effects -. ne~ £or~s , new 
marketpl~ce for or~anizational transactions , 404a$ 

Instances anC ~xa~pleB hoho 

Close in -- console, command langua~e , etc . -- many 
~lnas co - exist in MAC~, but £or one user , unifo rmity 
in uoth over r an~e of a ctivity ~bhbl 

Skll15 , knowleage , r adlcal c hanges in wha t ' s 
requlred t o stay compe titive hb4b la 

Atti~u6es most important leap ~urin g tranSition ) hb hbl e 

8i~ger sphere hb4b2 

~rivacy VS . openess issue 4 b4b2& 

a~on~ teanates -- much openesB , bUt saturat ion 
with infornation ana interr uption ooss i ble 
(CoIIBloer closed-clrcle model hb4b2a l 

tnp o~en teaM will be the more effective tea m, 
co~,e~ition will PUSh na rd to overcome 
a~tituoes anO sur~ount proble~B ~b4D2a2 

ana o1gg~r --

serV1ce 1ns~1tutions, like libraries and 
univer~1~~es 

servirlg not only in much dif f e r ent en Vir onment, 

4b403 

404030 

but Oea11n~ with very much diffe r ent cl in ts . 4bkb)al 

Conclusions 4bS 

Assuming tnat natural forces brin~ this abou t, need a 
ne~ d1sciPline (Bc1~nce and ~n ginee r1n~) . 4h5a 

1B 
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A Baseline for File S~stems on the PDPIO , With Emphas is on the 

Library File System 

Overview 

File Han~ling service system 

The FHSS 1s a library of routines (modules ) Which pe rf or m 
basic operations on an~ with files. 

Basic operratio operations include stora ge allocation, 
backup, low-level directory maintenance, openning , 
clOsing, loc~ing, retrieVlal, and similar functions. 

This library serves as a base for writing File sys t ems . 

Although the fHSS will initially be accessahle to only 
qualified programm ers, it will be eventually interfaced in 

1 

1. 

1.1 

lala 

102 

such a way BO as to be useful to a user writing a HLP . 1&3 

File systems 10 

A file system is i relativelY hi gh level pr ogram (or set of 
programs) Which en~ble , s pecific user or ano~herr system 
to mminpula~e files. l bl 

The file h~ndling func~ion8 of a file system will be 
im plemented by calling on routines in t he FHSS . 

Examples ot File S Y8~em s are Archive storage Systems , 
'personal' user file directory manipUlation systems , 

lb2 

Automaatic BaCKUp File retrieval systemB, and others . l b3 

Note ~h~t a File System may do many opera t ions other than 
ones airectly concerning files, The main restrictions bein ~ 
that it be (1) high-level, and (2) conc e r ned wi t h file 
handling at some point. l b. 

This is a relatively simplified model. 

Whielile it is conceptually convenient to divide ~he wor ld 
into 'service s ystems' (in this c ase file manipU l ation 
libraries) and 'users' (file systems), it is not 80 simple 

lc 

i n real life. lcl 

One anomaly which is especially i mportant is the bootstrap 
Situation, where in this case a file system is used bY some 
other file system as an element of the FHSS. lc2 

Our deSign 5hoUl~ explicityly allow fo r t his i mpo rtan t 

1 
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mo bility, an d any File system should be conside re d a 
candidate for the FHSS. 

This particular feature ties in very stroongly wi t h t he 
concept of HLP's (Where one HLP May i nvoke other HL P's) 
which Buggests that by making the bas ic FHSS aCces s abl e 
to HLp1s, and implementing File Syste ms as HLP' s , the 
desired facility may be automatically provi ded. 

Library File System 

The Library Files System (LFS) is a specific file ,system Whic h 
jis designe d to su pport t he needs of ARC/ nIC libr a ry s yste ms. 

The Journal, NIe. RINS collection. etc. a r e library 
systems . 

The primary features of the LFS will be: 

-Automatic allocation of second • third and (potentia l l y) 

lC2 a 

lc2 b 

2 

2. 

2.1 

2 

lower level s t orag e. 2bl 

Files within the scope of the LFS will be move d be tWee n 
the various levels of storage accor di ng t o an 
accesaoility criterion. 

The criteria will ae a function Of storage avai l ahili ty , 
frequency of access and time sinc e l~st access, ag e of 
file 'in~luding conai6erat10n of superceding ver s ions), 
priority of file, access requests, and storag e ~evic e 

2bla 

Characteristics. 2bl b 

-Automatic Retrieval of files in the syste m 2b2 

At the highest level, an attempt to ope n a file which i s 
in the LFS will initiate retrieval mec hani s ms t o bring 
the file into a storage medium Which ma y be readilY a nd 
directly accessed by an NLS user. 202a 

If the retrieval request is likely to take a long 
time le.g. 1 min or more). the us e r ope ning the fi le 
mmay be allowed to abort the open re ques a nd e i ~her 
have it i gnored, or ask t he LFS to retrieve th e f i l e 
regardless tor a later attem 2b2al 

at opening it. 2b2&2 

2 
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Library File System 

- Automatic File Maintenance 2b) 

Whi le this may be assumeO to De a fUnction of any File 
system, we mmntion it here because it is especially 
important to be able to enter a tile into the LFS, and 
then subsequently disreg a rd it except f or accessing . 2b)& 

A complication in maintenance arises ~hen we begin to 
consider back linkS and comme nts such as we will want in 
t he dialogue system. 2b)b 

A SOlution to t hiS prOblem seems app r opriate lY 
deferred (althou gh not compelletely i gnored ) until we 
decide how we are going to do bac k-links and set 
manipulation. 2b3bl 

- TENEX File Hanaling Ca pabiliti es 2b. 

It seems hi ghly ae.irable tc thi nk of the LFS 
capabilities as extensions to the nor ma l TENEX file 
hanaling capibilities. 

Thus a syste~ using the L15 will not only have access to 
the special tools mentioned, but also to all of the 
normal TENEX file handling toola. 

Implementation Baseline (6-10 week S) 

Det.ilea Spec ific a ticn (2-3 weeks) 

De!ining specific modules needed in FHSS, anO necessary 
interfaces. 

Searching out and defining interface s &nd modifications 
necessary to TtN EX to accommodate. 

Specifying interface of LFS to library systems (a nO, 
pre sumaoly, operators/users) 

Module Design (1-2 weekS) 

Detail specification ot logic flOW, etc of mod ules. 

ooain , (1 week ) 

InclUdes mOdUles, interfaces, ana Necessa r y TENEX 
c hanges 

3 

2bua 

2bU b 

2c 

2cl 

2cl . 

2clb 

2clc 

2c2 

2c2 0 

2c3 

2c)a 
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Memo; Considera~ions regardinR extend ing 940 les se 

I~ seems r eaonab lY probable at t his tlme that we will not have 
NLS up for ge neral use bY the Feb 7 date scheduled for 940 
removal . It also see ms likelY that we could a rrange a short~term 
extension of our 940 lease , to allow us to continue operating 
pa rallel sytems until the NLS 10 wOUld be in bette r ~hape . This 
memo states my pr es e nt at titude about the matter. 1 

We are very much pinched for cash over the next six month~ 
see(S62S, 201) . Howe ver we cOUld find way s t o borr ow from our 
next perio~J ni bbl ing away at the SllO K Of so t ha t our budget has 
reserve d for s pec i al items s uch as moveable~head diS k lease, 
frame - jump microfiche s ystem, gr aPhic-printer system, 
speech-string 1/ 0 e quip~ent, and/or etc. 2 

Bill English i s going to find out about the conditions of cost 
etc . under Wh ic h we might extend t he 9~0 ' s stay; and we can 
certainly c onS i der it if the need seems great enough, relative to 
these other items, and relative t o the worth to our whole effort 
of having t he 940 for a longer periOd . 3 

We now pay somethi ng like i 18 K/ month for the 940 equipment that 
will be leaving . This ~s a sizeable resource mOdule , but no t 
overwhelming . Re l a tive ~orth of othe r thin gs, within my 
framework now , is expressed bY the following: 

I think I would rath e r have the Sl~ K than a mont h 's access to 
NLS for tne ~lC and our other ARO opera tions. However J if 
t he ga p were going t o extent to two mon ths or longer, 1 would 
have to reconsider -- something like, I l we could ho l d our 
breath fo r a mon t h , bu t we ' d begin t o suffOcate s omewhe re 
beyond that. 11 ha 

A critical issue t nen i s ~he value to the NLS 10 development of 
havin g the 940 . If losing t he 940 on 7 Feb would cause a 
two- mon~h gap , but Keepin~ the 940 would get NLS10 going in a 
month , then I th i nK I would vote for a month ' s 940 extension 
if ther e 1s Borne way ~e could arrange it. hb 

But if los1 nf the 940 on 7 Feb mean t that there wo uld be up to 
a months gap for NLS , a nd that the l O- de velo pment team was 
somewha t hampered but not cripp led bY losin g the 940 , then I 
thin k I would feel like dro pping tne 940 and holding our 
br eath . 4c 

I will welcome hearin ~ ot her thoughts on the ma tter, and be happy 
to reconside r my posi ti on via d~alogue with othe r considerations; 
but h a vin ~ exprsse~ these above t ho ugh ts , I Shall otherWise await 

1 



) 

) 

. 08JAN71 DeE 5262 

Me~Ol ConsiOera~ionB re gard~ng ex~end1nR 9hO le~Be 

developments. If there evolves a considered recommendation to 
keep the 940 , I'll expect to receive ~ proposal from WKE / WHP and 
company, and a JON/DRB O. K. as to the fund juggling reou~red to 
oal&nce our accounts. 

2 
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Me~o : ICON , and NOP TENEX Implementation 

It is becoming worrisome that BBN may not be able to implement 
the Network control pro gram ( NCP ) for TENEX 1n time ~o meet our 
schedule for o£!ering on-line NIC access . We nave two basic 
alternatives: waiting until they (or another TENEX site) ~evelops 
the NOP , or implementin g it ourselves . My current inClination, 
as explained belOW, would be to wait and to make it clear that we 
expect BBN to deliver a TEN EX NOP -- until, of course , there 
might be issued a formal and di rect lndic~tion that such Was no 
longer intended/expected by the BSN /ARPA pair , or until other ARC 
needs th an those discussed here make it of very high Blue for us 
to have an NOP . 1 

Rather tn.n swea~ abou~ ~he NCP oroblem, I woUld put ou r 
energies into developing the ICON System -- Which is my new name 
for an Imp Communication Network . ICON would serve terminals 
tied directly to IMPs, using a standard Honeywell - $16 Typewriter 
interface. The terminal would be located a t the site's NIC 
Reference and Communication (R&C) Station , and its 
first-priority si~e use is tor R&C (NIC) business . Ini tially , 
one terminal per IMP can likely be served using the current 
Teletype interface -- BBN (frank Hea rt) seems willing to consider 
Sharing t hat interface'S use with the1r occasional 
maintenance-Teletype use. 2 

For more detail on what I ' m thinking about relative to ICON, 
r efe r to my "NETWX Memo 'l (4790 , ), Which discusses in some 
detail various considerations and POSsibilites for makin~ 
Network - communication use of the I MP typewrite r ports . There 
are several configurations of software modules ~h~t could 
support such a communications system -- the III CO N 
configur ation " that I currentlY want to PUSh ahea ~ on is 
ou tlined brieflY in (47 90 , 3a4) as ,I Hos t-supported Cen ~r al 
System ." 2& 

Briefly, ICO N would consist of a processor , running i n TENEX , 
that controls the IMP typewriters when they are useO in the 
IC ON mode (as opposeo to Il normal,'1 I MP-DDT operation). I 
~ssume that we could develop the ~niti&l version of ICON to 
work with only a very ruaimenary (and easily implementd) II NCPII 
1nter!~ce to tne I MP, and that we could thus provide very 
effective communication, reference , and documentation support 
to the R&C Stations without the full - blown T£~EX NCP . 2b 

Consider the followin g : J 

(I CON would have considerable value , even if every site had 

1 
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Memo : ICO N, and NCP TENEX I mp lemen tation 

ita IMP-interface hardeware and NaP working . See (n82 2, 4 ) for 
a dis c uBsion i~s value in this regar d .) 3a 

With an ICON system, R&C se rvice for the sites would be 
ent irely indepe nden t of their interface hardware , their NC P, 
and their hoat's pro blems with operating s ystems , system 
loadin ~ , etc. 3b 

since it is expected that the various Sites Will be quite slow 
in developing reliable Ne twork access throu gh their NCP ' s , an 
early implementation of ICON would provide a very much 
enhanced R&C service to the network , and like ly provide a gOOd 
stimUl US to wa r d increase~ in t e rest in Network ac tivity and 
tOWard ~etti ng the si tes on the air with NCPs . 3C 

When Pe r son A at Site A wanta to communica~e wi~h Pe rso n B a~ 
Site B, he (prObablY they) wouldn ' ~ want t o be bloCkct bY the 
fact ~ha t at one or bo th sites there happened ~o be relatively 
low value Placed upon having a working NOP UP an~ having 
lo~-on capaci~y available for communication ter mi na ls . 3d 

ASSUmin g that ICON is a feasib l e system concep~ , an~ that we 
decide that that's the ~ay we should support a Ne twork Reference 
and Communication system , then it wo uld seem We sh ou ld bypass 
TEN EX NCP and go di rectly for IC ON . ICO N alone would be muc h 
more effective for on - line NIC service (at le ast until next 
summer) than woUld be a Reference and commun1ion system dependent 
upon user terminals being linked to NIO via hOBt ~ NCP chains. 

2 
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Prepara~ory N ot~s tor Roberts /Croc ke r Visit of Wed 6 Jan 71 

Bailie "day Plan". 1 

Expect to follow La rry's needs and interests in reviewing our 
ac~1v1t1e8 or in his describin g ARPA's plans and desires . we 
will be prepared with materials etc. for describing and 
demonstrating relevant history, status, plans and compute r 
processes. 1& 

Have an outline of topic a reas pre pared (c t . 2 belOW ) &8 a 
guide to our ac tivity, and as a mea ns tor organizin g our 
reference materials ind the people who can present and dis cUSS 
them, lb 

oonduct meetings in Cave; assume that 5111 EngliSh, Jim 
Norton , and Dick Watson are i nVOlved tor most of the timej 
others brought in when r elevantJ Dave Brown welcome to s it in 
on as much as he wants, lc 

Brea k for ~ «roup lunch, in the lab, with brou~ht·in 1004. 
Either during , or after, see if Larry is willing to have an 
1n~orm&1 diSCUss ion wth the group about Network ac tivity and 
plans, ARPA 's general plans, etc. 10 

SRI people who m~y activelY become inVOlved in t he day's 
discussion are listea in Branch 3 below. A bit Of descriptive 
text is inserted for orienteation (of all p~rt1es), 

Agena. po •• ibilities 

HIO Plans 
see(enClish,Plnotes,sched: ebbtznD», 

Review ot genera l NIC plan 

Referenc e to past plans: 

1969 proposal, covering current contract periOd 
15229,). 

"Relevancy memo" lJuQJ'l'Iitted t ARPA on 7 Dec 69, in 
support of the proposal (5220,), 

Ba sic items, from proposal 

prepare set of balic services I 

Collection 

1 

le 

2 

2al 

2&1& 

2&1&1 

2&1&2 

2alb 

2albl 

2alblo 
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Prep~ratory Notes tor ROberts/Crocker Visit of Wee 6 Jan 71 

TODAS 201blb 

GODAS 2alblc 

Change s 2alc 

PDP-10 tranSfer caUsed earlY manpowe r drain tow,ro 
increasing service-system capacity &nd imPlementation 
flexi bili~y. 201cl 

Desire to ge t Borne activity loing motivated the 
"Network Dialogue System" ( 4792, ). 

HIO Status Now 

Networ K Dialogue Sys tem be«innin, to work 

Ag ents communicating , bee inning to put th rough some 
~emOS and mes Baees. 

Collec~1on: 

Physically have over ,,000 items in ARC ' s XDOC 
Collec~ion IBibliogr&phic .y.~em). 

NIC collection will be & SUb-set of the XDOC 
Collection. 

Estimate ~h&~ 500 to 800 of the XDOO Item would 
eventually prove relevant to the NIC clientele, 

currentlY have about 140 items in the NI e Collection 
(about 120 mailed to sites). 

Kaye isolated about 200 mor~ XDCO it~ms that seem 
relevant now -. these are planne~ for inclusion soon 
in the NIC tlSubcol l ection" 

provirting lor stea~¥ add ition from me ssages . memos. 
survey summaries. for ma l Network doc umentation. etc. 

C&~alo g 

Developed common conventions for catalo« entries over 

2&lc2 

202 

2a2a 

2&2&1 

2a2b 

2a2bl 

2&2b2 

2&2b3 

2a2bh 

2.2b5 

2a2b6 

2a2c 

entire collection. 2a2cl 

on-line entry formata being conVerted from old form. 2&2c2 

2 
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Preparatory Notes for RObe rts/Croc ker Visit of WeO 6 Jan 71 

NI e anO Journal collections have their c a talog 
forma~a all converted . All new entries gOing 1n with 
new form. 2a2c3 

Each entry is stored now as one lone string, within 
an NLS statement, with special cha racter pair 
delimi ters for separating ana identifying the 
different data elements, 

With the new features offered in Ll OJ We wi ll 
later be able r elat1vly easily to evolve more 
efficient data storage forms. 

CatalOg-~anagement pr oc esses an d proceaures 

Ha rd-copy "Shelf-list" a nd "indeX" generation. 

Rudimenta ry query system 

TOD AS 

output Processor 

NIC Baseline see ( see(en&lish J Plnotes,2g : gebtznD)). 

2a2C4& 

2a2! 

2a2 g 

2a2 h 

203 

NIC staffing 2 •• 

Miscellaneous 2aS 

Da tatype machine 2&5& 

Seems to be a very intriguing ~.Y to prOduc e 
maChine-input documentation Ion a device familiar to 
most typists, with readable record , easy conventions, 
little training, etc.), 2aSal 

Would see m valUlble for us to develOp a 
de!errd-execut1on system to handle 1nputfrom 
Selectr1c/Data type, and provide documentation support 
to any of tnese systems in the Network. 2aSa2 

Dialogue s upport system l OSS ) 

The Jou r nal 

Me ssage System 

20 

201 

202 
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Prep~r~tory Notes for Roberts/ Crocker Visit of Wed 6 Jan 71 

COM-PUblication s ystem 

Publication-grade COM/ HC 

ARC Baseline Plan 

Baseline-Record, General Plan * 
seeC Enllish, PLNOTES , sChed: te bbDnz) 

Baseline- Re cor d, per sonnel aseignement8 • 
• ee (Eng li sh , PLNO TES , link. gte bbDnz) 

PDP-10 Sys t em 

lO-transfer status 

Notable language and architectural iea tures in the 10 

L10 as MOL940 successor 

Much l ess mac hine dependence 

User -compiled extensions to NLS 

2c 

2cl 

2c2 

2~1 

2d2 

2e 

2.1 

2e2 

2e2a 

2.2.1 

2e2D 

Access to com~and parser (added interactive features) 2e2bl 

Access to whole NLS 11bary of functions 2e2b2 

Mu ch extended programming space 2e2c 

Fo r thcoming : 2e2d 

Planned mOdu l arity . Bource -code debugging 2e2dl 

ARC or gAnizing for Operational service . 2! 

Miscellaneous 2, 

Remote-Site experiment 
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Prepara~ory Notes tor Robe rts/ Cr ocke r Vis i t ot Wed 6 Jan 71 

2g1 

People involved: l 

Larry Robe rt s 3& 

Steve Crocker 3b 

Currentl¥ at UCLA where he has ~een heavily involved in the 
Network activitYi headed the Ad HOC wo r king Group on 
"Ne t wo rk-technology" coordina tor, and general stimulator of 
Ne t work ac tivity . 3b1 

Doug Enge1bart 3C 

Jim Norton 34 

BaCkg rOund 1n bus iness adminietr ation (Stanford ); many 
years in SRI' S tec hnical admin istration J joined ARC in June 
69 and has been pUShing our management-sys tems development . 
(Developed ou r BaselinepRecord system, for instance ) 3d1 

Shifted emPhasie recently toward heavy involvement in NIe 
de velopmnt 

Responsble f or maintaining ARC - Budge t r ecords 

Pl anned to be heavily involveO in setting up NIe 
opera tional structure. 

342 

343 

34" 

Jeanne No rth )e 

prOfessional librarian support fo r HI e , neavily involveO 
(since arr i val 1n Aug us t) in ~eveloproent of cata log format, 
procedures tor Clerica l supp ort, liaison with R& C Station 
Agen ts, )el 

DiCk watson 3! 

To join ARO on Feb 1, slateO to take over roanagement of HIe 
4eve1opment. 3!l 

PhD in oompute r science an o EE ; on staff at stanfor d 
briefly; been with Shell Devel opment Co . fo r five years; 
became head of their 15- man compute r-sci e nc e cro up; 
au t horeO recently PUblished (MCGraw Hill) book on 

5 
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time- Sharin, sys~e m B; Shell moved all their 
computer~aystem8 activity to Houston ana he Oidn't want t o 
go . 3t2 

Wal t Bass 

NIC SOf tw.re 311 

Bill Duv.ll 3h 

Chief pushe r of ARC'S Dialogue Support System; has prime 
responsibi l ity tor de.ig n ot conjoint (DSS / NIC ) 
file- management an6 retrieval-processor architecturee. 3hl 

The "SUbject" of our re mote-worker experiment. Depen~in, 
upon IMLAC over 2000- baud line , developing the IMLAC 
software toward full NLS power (t o yie l d a easily copied 
prototype fo r quic kly givin g ORT / NLS power to remote users 
over te Network) .. 3h2 

Bill English 3i 

Bruce Parsley 3j 

out put Processor (GODAS ) )jl 

Bill Paxton )k 

Languages, arChi tecture 3kl 

Cha r les Irby )1 

User Features 311 

Jim F.diman ) m 

PsychOlogist , m&n&gemen~ c onsultant; been 1nvolve~ with U8 
for a year .nO a half, helping us work on the 
o r g~nizat10na l Oevelopment for our new team-working modes . )ml 

Dave Brown 3n 

Manage r of computer Science Laboratory, 1n Which ARC is 
organizationally locateO (also su pervises AI Group) 3nl 

6 



· ' 
': 526. ', 0 1/12/71 0908 . 08 MEJ ; . DPR' I; :JRN LP526. , 0 1/1 2 / 7 1 08 19 '51 DeE ; 
. HE D. ' 12JA N7 1 DeE 5260 

Pre paratory No te s tor Roberts/ Crocker Vis i t of Wed 6 Jan 11"; 
) I. 1.2 • .3.11.. S. 6. 7 

.S NF- 72 j . MC H-6 ,$ i .S N'B a: O; . DL51;1; .SC R=2 ; .RTJ= O; .PGN a:Oj .COD{ 2 1 B)-11 4B ; 

.DI R=O; . CPR- O, 

) 

) 



) 

) 

) 

12JAN71 DOE 5265 

summ~ry No~eB !ro~ Robe rts/ croc ker Visit of Wea 6 Jan 71 

SUMMARY: This memo summa rizes major points at the daY 's meeting. 
Some associ.teO memos contain other material related to the 
visit, 1 

(5264,) contains material that I prepared previously as a 
guide tor reviewing ARC , NI C and Network activities relative 
to Larry's expected needs. 1& 

Topic headings were: 1&1 

Basic "daY plan". 1.1& 

A~enOa Possibilities 1.1b 

people 1nvolveo : l a lc 

A copy of thiS material was provided for each ma jor 
oartlc1pan ti Larry and s teve crocker eac h too k a copy home. 1&2 

(5266,) contains a summary of Larry'S com men ts abou t his 
Network plans, and (5267,) contains discussion notes on a 
era phic, hard-copy transmission and prin~out sys tem th&t we 
agreed to study . 

s umma r y notes about the meeting : 

Larry had called several weeks alo to set up the visit. He 
seemed concerned with NIC progress, and with the 
"entanglemen t" of NIC activities and peop le with "the rest ot 
ARC's pursuits ." one specific sta~ement was someth ing like, 

1b 

2 

"What about ge ttin g a manager explicitly t or the NIC project?" 2a 

Because Steve Crocker's activities and plans seemed closelY 
related to our topics , I sucgeste4 t hat we inclUde hi m in 
the meeting (Wh ich WaS done) . 2al 

Roberts and crocker a rrived a little after 10 a.m., and left a 
11~te after 1 p . m, Most of meeting wa, in the cave, with DCE , 
WKE . JC N, Dave Srown ana Dick ~ atson present . Lunch wa s a 
WhOle- group affair (sandWiches, salads , soft drinkS were 
served bUffet, all of us distributed in a sort of circle, 
close enough to tal k across . Larry spent about lS minutes 
add ressing the group, answering questions -- see (5266,). 2b 

We first discussed 
three main topics: 

his review needS. and divided th~rn into 
NIe status and plans, ARO 's overall stat~s 

1 
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and plans (includi ng budge t breakdowns) , and our experience 1n 
usin g Utah'S PDP-10 over the Ne tworK. 2c 

The bUdget interest see med to stem from ARPA'e wantln~ to 
know how we were apportioning our resOUrces between NET / NI e 
su pport and "ARC Research." We couldn 't s how him such a 
division -- we could only point out that a ~re a t deal ot 
our wo rk 1n DS S, "Remote Work. tat1on ", etc ., would be 
directly mappable into NIC services when we had them 
working, and t ha t there were really a relativelY s mall 
pro portion of our ac tivities that weren't directly 
supportive of the NET/N I C wo rk, 2cl 

Our having arranged for Dick Watson to take OVer the 
mana~emen t of NI C development appa renty met Larry'a concern 
about that matter very Well. See (2a) above . 2c2 

Ot herWise, NIC ,nd ARC Plans seemed satisfactory . 

We hrOu gnt up the topic of a centrol. high-quality COM 
pUblication serVice for the NetworK , pointing out: how it 
would complement the draft-copy gr aphic output de vices they 
wantea to dist ribute about the Ne t work; the importance we held 
such a service to be for ~ IC; an6 how much it WOU1~ improve 
ARC ' s gr a ph ic- portraya l development to have our local hard 
copy be derived by te same "pUblication" for matter and 
portraYal generator (via a princeton storage scan coverter 
onto either a re gUlar 675-1ine TV monitor a t an NLS work 
sta tion, or through such as LDX to page copy). 

He asked for a quick summary estimate to be forwarde d to 
hi m by Fr iday 6 Jan so that he could consider it in nis 

2cJ 

20 

budget review . 2dl 

We discu ssed the question of ARPA 's proviain, & standard 
graphic printer at each Site, so that graphic material could 
be trans mitted about the Network . (5267 ,) summarizes this 
discussion -- we &K reed to spend &cout a man month stu4y1ng 
the prOblem and producing & reco~mendation. 2e 

2 
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Log: Comments about ARPA Network bY Larry Ro berts on 6 Jan 71 

Note : The fOllowing were fro~ notes I made While Larry was 
addressini a meeting of ARC staff at lunchtime, du rinG his visit 
here on 6 Jan . See (5265,) for genera l meeting -summry notes. 1 

NSF likely to get onto the Netwo r k, with about five terminals, in 
l.~e 1971. 2 

Univer81t1es are intereste~, particularly because the Ne twork can 
allow them to share some very expensive but lightlY loaded 
special r e sources. 3 

Expect. some thing like 21 noOe. bY mid 1972. h 

Sometime about the end of 1971, li ke ly ready to open the Net to 
any govern ment agency willing to pay their costs . S 

Exploring the pos8 i bllties for a cont ractor (e. g . the telephone 
company) taking over and managing the Ne twork -- perhaps by 1972. 6 

Like, there coulO grow to be up to 40 to 60 nodes. 6& 

perhaps some Feder~l agency might want to take it over a8 a 
communication system. 

possibly let some utility organization link i nto the Network just 
to sell serVice. 

He enVisions havinl as service centers UCSS , ILLIAC, and NIC 

6b 

7 

-- perhaps others, before the n. 7& 

For ARPA, savings by not hving to duplicate resources at the 
different research centers will easily offset the costs ot 
running the Network, even with limited use. 

Fo r the current 11 sites, he guessed that it WOUld be summer 
before they all have their ~CP software worki ng , 

Network operating costs for the next-generation IMP-phonelink 
arrangement I 

About ')K/mon~h to have an I MP connected into the Net. 

Curre nt I MP is abou t 16K /month. 

About S.2S/ megabit tor transmission, 

If fully lOade d , transmission would be more like 

1 

10 

10& 

1001 

10~ 
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S.08/ megabit. but he WaS as suming a "peak-loading f actor" 
of abo ut 3. 

This is for a network with from 40 to 110 node s ( I t hink this 

10bl 

i. what he .aidl. 10e 

They plan to use 10 kiloba Ud linkS (rather than the current SO 
kilobaUd ones) to scme of ~he More lightlY- Used nodes . 11 

Pl anning on a couple of transoceanic linkS, 12 

one that will go throug h En~land an on to Norw ay . with several 
possible nodes set up in England, 12& 

Trying to nelotiate a link to Hawaii. (About Australia : 
overwhel~1nglY far,) 

Plan is for the t rillion-bit lase r store to begin o pe r~t ion in 
March 12 (whereve r th e ILLIAC IV will bel. 

Several companies now considerin g buyin g IMP S and setting up 
their own networks . A1BO, Bome c on8i~eration go ing on of 
companies sharing costs on the current Network -~ but t hi B 
cO U10n 't be done if ARPA r etains "ownersh ip" because of 
covernmnent pOlicies. 

2 

12b 

1) 
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Roberts and ARC: Gr~ph ic Commun1c~t1on ana Printing via Networ K 

During Larry Robert's 6 J an visit, seeIS26S,), he and Steve 
Crocker expressed considerable interest in some me ans for 
handling !ull~graphics portrayals .- trans mitting through the 
Network and pr inting onto pa ge copy at any site, 

Larry 1s thinking of some SOlution that would cost on the 
order of $lOK per Site, prOduce page prints a t lea8t 
acceptable for working drafts . Seemed to accept the 
possibility of a medi um-q uality characte r gener ator . 

Discuss ion soon bogged down with the f amilia r set Of 
conflicting considerations -- to avoid duplicatin g the picture 
drawing equipment , need send fUlly made picture; to ha ve 
reasonable cost must use either a display- copier with built- in 
character set (e.g. Tektronix) , or a scan- line printer such aa 
GOU1~-Clevite or Xerox LDX -- but he LDX cannot print a scan 
line ass ynchronously an~ thus needs prohibitive local bit 
storage if t he whole raster needs be trans mitted . G- C Cln 
h an~le each Bean line assynchronOuslY, and i8 reasonabl¥ low 
priced. But now SOlution seems t offer hleh quali t y an~ low 

1 

cost. lb 

It appeare~ that someone would have to make a bett er ~tu d y, and 
Larr y •• ke d us to do 1~ . WE AGR EED TO INVEST O~ THE ORD ER OF A 
MA N MONTH, in collaborative communicaton with SteVe CrOCker, an ~ 
to forward to ARPA a recommendation as to how to proceed from 
there. 2 

Dick Watson and 1 had a strong feelin g that the type of 
solution of£ered by i mmediate rental of Te ktronix 
display-copier terminals would be bet ter t han to take a year 
to engineer and develop Borne tt more elegant " solution. The 
Tektronix could su pport a ve r y wide range of experimentation, 
and wOUld generally provide COMPletely ade quate working copy 
of any graphiC material. Getting the experienc~ in usin~ the 
Tektronix would be very valuable in converging upon the 
re quirements for & next gene r ation that cOU10 be more elegant. 2& 

1 
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Phone LOC: Call DeE to Dr. George DOd~ , GM, re.(561~) 

This r ecords my c~ll to Dr. Geo r ge Dodd, Compu~er Tec hnology, 
Gene ral Motors Technology cen t e r, war ren, Michl , an, Phone ()1)) 
575-3008 i Oirect line): 

I wanted to see if he had go tten my letter, (561 4,), 

December 7 letter from me 15614 ,) had wron g name (DObbs) -- he 

1 

1 . 

hasn't received it. 2 

He'll contact Pe te FiBhe r to borrow our ASIS film . 3 

It Pe te has sent it bac X to us, George will drop us a note, to 
arrange for a loa n of his own . A 

He invited me to spend a day at GM so~etlme, He'd arrange 
mee tings with their system- development types. 

1 

5 
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Letter: D. C. Engelbart to George DOdd , OM Re8@&rch Laboratory 

Dr . Ge orge DOdd 
O o~put~r Techno logy, 
General Moto rs Technology center 
Warren, Michigan 1 

Dear Georgel 2 

INote, Thi. letter a. originally sent 17 D~C 70) unfortunately 
had your name wrong -- ARC-file (5614,). Despite ou r SUbsequent 
phone talk -- ARC-file 15668,) -- I thought that you mi~h t want 
to see the original mate rial. DCE) l 

When we t alked at FJCC, I tOld you about a movie that we had 
made, and which you might well find wo rth see ing , When 1 
inquired about availabiliy here of & copy to send to you, I found 
that one has just been sent to a pete fiSher, 6-217 GM Bldg , 
Detroit. It would save fUBS and overhead and auch 1f you CQuld 
give him a call, and ge t it from him after he 18 throU2h. 

The movie is on three 3,-m1nute reels Of 16-mm bl~ck-'nd -w h 1te, 
with a n optical sound track. Be~ides the content, you might well 
be interested in seeing how we used TV-video techniques for 
giving a presentation and making a movie -- this approaCh might 
be Useful for you in giving presentations, or making educational 
or promotional movies of your on-line techniques. 

The movie is an unedited record of an Han-line presentation!! 
that our group made for the 1969 Annual Meeting at the 
Ame rican socie1ty for lnformatlon sciences (ASIS), 1n San 
Francisco. We leased two microwave linKB to the City from our 
lab, and useO phone lines to connect console contrOl and 

5 

interco~. Sa 

~ou migh t (poss i bly) re member that we U5e 675-1ine video to 
pi pe our displaYS out to ou r consoles lin our 1ao)J we have 
also acquired so~e Standard equipment tor Switching, mixing, 
anO frame-dividing the video. For our prese ntation , we 
borrowed an Eldopnor video projector, which is an amazing 
device that projected an easily vi~w&ble, movie-bright image 
for our near-600 p~rson &ud ience . Sb 

I Bat at the front ot the &uaito r1um, at on~ of our working 
consolea. A PA sytem projected my VOice, ~nd the E1dopno r 
projected my images -- i~age8 at my face, of my hands a t the 
control s , and ot the comp ute r- cenerated displays I was c &usin( 
-- as prOduced by ~ number at TV cameras and Bwitced, mixed, 

1 
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Le~terl D. C. Engelbart to Geor ge Dodd , GM Research L.bor ator y 

split, etc . by Bil l Engli~h at a control station at the bac k 
ot the aUd itorium. We even switched in live camera shots ot 
our lab in Men lo Park , and ot peOPl e at co nsol es there wh o 
gave presentaions to the aUdience on s pecia l aspects of our 
work. Wh ile they talked, various camera s hots ot them we re 
projected for the auo ience to give t he speakers a real 
"presence" in the aUdi toriu~, and these shots were intermixed 
and / or overlaid with the computer - gene rated images they were 
controlli ng as part of th e ir presenta tion . 5c 

Since t he fU ll prsentation WaS designed both to describe our wo r k 
(goalS, t echniques , and the way we aPPly t hese te chniQues i n our 
work) as we ll as to demonstrate how we do things , the movie 
recor d is the bes t thin~ we've found for communicatin g what is 
going on he re. I truly hope that you can fin d time to Bee it . 6 

It woUld seem to me very worthWhile if somehow the t hings t hat 
both of our groups are doing c~n begin to benefit from some 
direct di~logue betwen U~ . Towa rd this end, I am sending copies 
of our latest reports, a nd I will se r iously try to work in a 
visit to you r labS at some mutually convenient (or reasonably 
convenient) time . 7 

My very best re gardS , 

Douglas C. Engelbart, Manager 
Au gmentation Resea rc h center 
Stanford Res earch Institute 
333 Ravenswood Avenue 
Menlo Park , Cali fo r nia 94025 6 

2 
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Design Notes: Set ~ Manipulation Query System 

INTRODUCTION 1 

These notes Oeal with a first st~ge of set-manipulation 
conventions an~ proceses, a1~ed expressly a t doing querying 
over the ARC Catalog, or its various SUb-collections (such as 
for NIC and Journal). 1& 

I envision these features, an~ their naturally evolved 
i mp rovements, as providing all of the query capability that 
our next year of NrC operation Waula reasonably need. I'm 
not limiting our hopes to this; rather I conSider that 
these features will get us into a comfortable position with 
respect to our NIC Obligations. lal 

After reaching the stage outlined below, I expect our 
SUbsequent push on set-manipUlation and SOPhisticated 
querying to be guided mostly by needs in de velopment of our 
Di~logUe support System -- for effectivelY analyzing our 
Dialogue Rec ords and integrating relevant passages into 
updated formulations of n~eds, p08sibiliti~8J plans, 
de6i~ns, explanations, or etc. la2 

A first set-~anipulation sytem, aimed explicitlY at su pporting 
Query operations over our Master Catalogs (i.e. over the items 
r ep rese nted bY our Master-Catalog entries), may be restricted 
to se ts whose elements are these Master-collection ite~s, as 
described and repre sented bY their entries 1n the Master 
Catalog. 

In t hi s case, a list of AcceSSion Numbers is an adequate 
reprsent~tion of a set, and is somethinG that ceuld be 
handled rel~t1velY easily by a first, simple 

lb 

set-manipulaten system (as sketched below). lbl 

In due time (like next fall?) We may well have set 
representations and set-manipulation operations that can deal 
with sets whose elements may be NLS ~ntities of any type -
e.g. a text ch~racter, a text string, a line in a ~rawing, a 
label on a drawing, a branch of & file, a whole file, anothe r 
set , etc. lc 

To provide lor elements that ar~ other sets would see m to 
be a mOBt valuable next step beyond handling 
catalog-citation elements. lcl 

I am hoping that a QuerY-Set system of the general for m 

1 
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described below could be imple men ted this spring, as one ot 
the early new thin gs added to NLS under TENEX. 

SET REPRESENTATION , AS CONTAINED IN AN NLS STATEMENT: 

Syntax: 

ISETNAME) COM ME NT TEXT * GENPROCESS DATA ** GENERATION 
SPECIFICATION *** SET REPRESENTATION 

1d 

2 

20 

2.1 

EX&Aple: 20 

(SET1) Items culled from the time-Sharin g collectons ot 
Dave Harria and Tom Cheatham * 8 71JANOS 1507122 ** ( 
IC heatham, DOCFILE , TSSYS) UNIO~ IHarrio, STUDYNOTES, 
TSS BIBLIO» IF I AUTHOR NOT Smythe AND DATE SINOE 68) *** 
h368 h562 h593 h657 h822 482) h826 5013 2b1 

A user can apply to auch a sta~ement an NLS operation (eg. 
Execute Set Gener&tion") . The processor vill: perform the 
oper.tions specified in GENERATION SPECIFICATION, to 
generate a new set; insert (replace) the SET REPRESENTATION 
data: and insert lupdate) the GENPROCESS DATA . 2b2 

SETNAME ,.: LETTER ' ILETTER I DIG I T) l the name by which the 
set can be referenced ~- a standard NLS NAME, referenceahle by 
a 8tand~r~ NLS LINK. 

COMMENT TEXT :a: SNOT ("*") ; tor comments, general description 

2c 

of the set , etc. 2a 

GENPROCESS DATA :.: SETNUM SETDATE l e.g. 16 71AUG15 1h21:15 
-- representing information in!erted (updated ) automatica lly 
by the system at the time the let waS generate~, 2e 

SETNUM :-: l SD ; representing the number of elements in 
the set. 2el 

SETDATE :=: DDLLLDD DDDD:DD l re presenting the date and 
time th&t the NLS set-generation operation was last 
successfully executed on this statement -- i.e. when the 
associated set was generate d . 2e2 

GENERATIO N SPECIFIOATION .=. An expression con.isting of s.t 
operations (inclusion. exclusion and intersection) applied to 
sets that are either alreadY formed (give n by na me) or that 

2 
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De sign Notes : Set-Manipulation Query system 

are defined bY content-analysis tests on the catalog entries 
Of desi gnatea sets. 2£ 

Later refinements should enable these tests to be applied 
over any computer data linked to the catalol entries --
e . g . abstracts , annotative notes, or full content of a 
catalogued computer file that is ac c essible to the system . 
We also expect to make similar search and test operations 
that begin with the catalog entries of items refe r enced bY 
& given item , or that c ontain r efe r ences to a civen i tem - -
Wh i ch opens up whole chains of 1ndir ec t linkage to catalog 
entries and associated computer~held data. 2£1 

SET REPRESENTATION '" ~ANUM I where ANUM is the unique 
acceSSion number of an item 1n ou r COllection . 

Initially, these ANU Ms will be orde rea according to 
increasing numerical value . Later. we maY try to 
accommoda te arbitrary ordering . 

Also , in the initial implementation of the 
"Set-Representation Statement". the ANUMS will likely be 
listed as a strin, of numbers separ ated by spacing 
characters -- they will be par t ot the text of the 
statemen t. 

Later, it is likely that otner, internll representations 
will be coded as part of the node data. 

Discussion : 

SET - LISTING BRANCH 

Syntax of Branch Source Statemen t : 

C CLIST N AH E )/.EMPT~ ) AN~TEXT CLISTLIN K) AN~TEXT CFORMLIN K) 

2g1 

2g2 

2h 

3 

3& 

AN~TEXT •• GENPROCESS DATA 3&1 

LISTNAHE ,-, LETT ER S CL ETTE R/ DIGIT) ; Standard NLS NAME, 
used however desired tor general refer ence. 3&2 

ANYTEXT ;~: SNOT "("; arbitrary text Btrin~ , user's 
option. 

LISTLI NK :-: Standard NLS Link, to the Set Re presentation 
Statement whose set elements (Ca talog Entries ) a re to be 

3 

3&3 
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Des i gn Notes : Set-Manipulation Query Syste ~ 

f or matted and listed as a plex beneath this statement. 3ah 

FORMLINK :=: Standard NLS Link, t o the Format - Program 
Branch to be used in formatting the set listing . 3aS 

GENPROCESS DATA 1'1 SETNUH SETDATE -- fORMDATE'l allow. 
checking to see if this list has had SUbsequent deletions, 
if any of the items has had SUbsequent editing, or if the 
list Was generated from an old Version of the set . 3a6 

SETNUH .n~ SET DATE are copied f rom th corr.pon~ing ~ato 
elements in the SET- RE PRES ENTATION Statemnt of the Set 
that is to be listed, 

SETNUM records the number of i tems to be listed 
allOWs checking to see if thiS list has had 
SUbsequent deletions . 

SEtDATE records the "date version" of the set that 
was listed -- one can check to see if the listing 1s 
of an old , or of the UPdated, version of the set. 

FORMDATE records the time when this set listing was done 
(last) -~ allows checking to see if any of the items has 
had subsequent editing. 

3a6al 

3a6a2 

3060 

Di cUBsion: )b 

Execution of this Source Statementof a SET-LI STING BRANCH 
(by ~n NLS operation e . c . "Execute Set Listing" ), deletes 
any existing BUb-plex, and inserts a new aUb - Plex whiCh is 
a listing of the catalog citations of the prescribed Bet 
With formatting as prescribed in the desi~nated For m 
Program. The FO RMD ATE is updated. 3bl 

This allows a user to list the elements of a set in any way 
he wants, using any of a library of standard formatting 
processes, or one of his own. 3b2 

The listing is inserted in an NLS file, even tor caBual 
inspection. This way , one can keep BUCh listings around a8 
long as desi red, returning to inspect the m when useful, and 
easily ~e l eting the~ later. 3b3 

SET LISTING-FORM PROGRAMS • 

Syntax, ., 
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Design No~e8 : Set-Manipulation Que r y Sys tem 

IFORMNAME) OOMMENT TE XT h.l 

FORMATPROGRA M hala 

DIscussion: hb 

The rORM ATPROGR AM is a source-code plex, using any of the 
L10 constructs, .nO any of the NLS Procedures kbl 

The pr ogram may refer to othe r suCh pr otr ams, e . g . in case 
a catalog entry (set element being listeO ) pa sses a certain 
content t est it is to be !ormatteO by that program . 4b2 

SUCh reference would be made via an ~LS link. usin g the 
FORMNAME of that other formtt1ng program. 

Besides specifying the format for listing the catalog 
entries, it can specifY the sorting keys tor prOducing 
multiply sorted oroering of the items in the listing . 

5 

hb2a 

hb3 
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Text Macros for L10, NLS 

Text macros have been widely Used 1n assemblers and compilers fo r 
Borne time . 1 

In h1~her level languages , there availibility and use often 
serves a number Of purposes in programmin~ : 

Flexibility 

When constants, flag s, logical tests are made via mac roes, 

2 

2. 

it becomes very e~sy t o change baa sic values 1n a prog ram. 21.1 

Example: suppose that "Defi ne . ID : . sa IN Defines a text 
strin g .I D with . SR , and where ve r . I D is used , . SR is 
substituted . 2& 2 

In TO DAS Print (TSP10) , we cur r ently wan t to i gno r e 
ma rkers , 80; 

Define markerflag : FA LSE*; 

• 

• 

• 

If markerflag Then ••• 

Now we wish to activate the marke r COde : 

Define marke r f l ag : tda . da vspec . vsmkrf# 

The accessing code remains un c hang e d 

Now assume tha~ in another ve r sion (version 2 , say ) the 

2a.2 a 

2a.2301 

2&2&2 

2.2.J 

2.2.4 

2.2.5 

2.2b 

2.2bl 

2a2b2 

marke r flag is in a different fie l d . 2a2c 

Define markerflag = IF t da . ve r sionl THEN 
tda.davs pec.vsm krf ELSE tda.davspec . vsmkrf2H 

The accessing s~atements remain unchanged. 

Rea.d ability 

It is des irable to have programs be as readable as 
possib l e . 

1 

2.2c1 

2. 202 

2b 

2bl 
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Text Macros for L10, NLS 

To this end , the more symbolic the code, the be tter. 2b2 

As illustrated above , text mac roes may be used extensivelY 
1n mmking programs symbolic. 2b3 

Convenience 2c 

This is the obvious asset of macros. They allow a user to 
type aa macro cal instead of a long repetitive Phrase . 2cl 

It seems reasonabl e to aassume that mac rOB have applicibility in 
the general comaln of text editing and viewing . 

It therefore seems reason.hel to search for a macro facility 
Which 1s not only available to L10 , but to the general NLS 
user . 31 

The re are many levels of power in different macro facility. a 
It 18 one of those subjects Which, the mo re one thinks about 
it, the more features he can devise , until it is diff iCUlt ~o 
concieve of imple~enting a version with less power than the 
Ultimate. 4a 

With our bUSY schedule in the near future, we should oe 
cognizant that even a Simple macro faacility 1s i~mensly 
powerfUl, and may be more aes1rable (because of resource 
considerations) than a more powerful version 

In specifying a macro facility to be implemented on the 10 (a t 
least initially), we Shoul~ consider some of the follOwing : 

It seems as though the logical place for a macro facility in 

'b 
5 

NLS is the port raYal generator . Sa 

This aCKnowledges it's similarity to A/F type of ~hings, 
Output Processor controlS , etc. 5al 

One of the prime featUres of mac ros 18 that they make 
programs (and pas sibley text in general) more rea dable. 5b 

As sUCh , tne macro call syntax should be as transparant as 
possible. 5bl 

A facility should be provided WherebY the definition o~ a 
rnmaero call may easily be seen and changed. 

2 

5c 
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T~xt Macros for L10 , NLS 

This should imply that a macro definition should be 
representable bY aan NLS statement. ScI 

It WOUld seem to be desi rable to allow macros to be associate~ 
With any file, not just the one in which they are used . SO 

There needs , hoever, to be some methoO aof selection of the 
set to be used . Sdl 

We should probably at least consider allowin~ : 

(l) rnaacros with arguments 

(2) str1ng ma cros 

There was a su ggestion that we i mplement macros ALA Strache 
sometime back . That docunnt should be resurrected and 
considered. 

3 

5e 

5el 

Se2 

5f 
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Log: 13 J~n Visit from Scrog gie Wiley, SRI Washington Of£ice 

V1al~ tro~ Gordon (Scro g ~ie) Wiley , SRI ~ashington Office 

Executive Director, rogram Deve lopment , SNl, 1611 N. Kent 
Street, Rosslyn Plaz~, Arlington , Va. 22209 . (70)) 524- 2053 

Situation : Navy Su Pe rs ac quaintance of SW I S, Cap t. Geo 
8ritner , Chief of Personnel Re5earch DIviSion ( SW met at 

1 

1. 

Mon t e r ey ) 2 

GB introduce a sw to N. C. Ma ttingly (civilian ), heads a Br anc h 
on Man - Machine SYstems Re search (with whom s~ haa spoken on 
the phone ) . 2a 

They dIscussed what ideas SW could communicate re ARC'a 
experiences: decidea that SW wo uld try taking more 
ingormatlon back to RCM , communicating next week . From tha t, 
Bee if any of his interests warranted further communication . 2b 

I describe~ in aome detail ~he strategic ,oals Of ARC, into 
StDIA , Said th&~ our ~n~erest would be in getting such contac ts 
intersted in coo pe rative SYDIA developmen~ . Showed SW the 
no~ions of In~egration Cen~er, SYUIA, RINS, etc. 3 

Bes~ ~h.~ we could offer (with res pect to inofrming Mattingly ) 
would be: 

Make ASIS Movie av.~lable , for Ma~~ingly . 

Ei ~her through Sw & Washington Office , or directl y ~o 
Mattingly . 

Pr ovide biblio sheet, and a fe w reports . 

After that , if It is still interes~ed , best bet is a vi s i t here 
to our lab . Can ' t re ally do mUch more by my persona l ly 

•• 
..1 

40 

visi t ing him . 4c 

Our inter est, in case tney are interested in UB I 

we ' d like best to try enllst1n( them, along wth othe r such 
agencies, as participants 1n a jo~ng "SYDIA-like " ven~u re . 
(SYDIA 18 our acrony n for Systems Developers ' Interfac e 
Activity) 

1 think i will go to Ma ttingly's office and discuss wi th hi m 

5 

5. 

our c.paOilities SO 

1 
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Log: 13 Jan Visi~ from Sc roggie Wi leY , 'SRI ~ash1ngton Office 

SW will take biblio, fJee, HADe 70, and NASA 70 with him: and 
call nex t week to arrange for ASIS movie . 

2 

6 
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AP e JOUN~AL OAT.LO~ ** ty nUMbe r ** 5 January 1971 

.792 DCE 10/01/70 Settinr up • Network Dialogue System 
Source: :11 792 Time : 14H:12 

4600 WSD 06/02/70 comments on N_TWX 
THINKPIECE(see--wIC.S55~.) 

Source: 

4601 WSD 08 / 03/70 Initial Journal system 
Sou rce: Memo from WSD 

4803 DC1 Oti/03/70 In1tial Journal Sys~em (Edited v~rsion o f 
h801 .. 

Source: :J H~Ll 
from DCE t.o WSD) 

Time : 1911 6 : 01 

48011. WSD 00/04/70 In1tial Journal SysteR (Version of 11.801 
and 

So urce: : J HNL2 
4603 . re - edited by WSD) 

Time : 1016 : 47 

4605 WSD Ob l Ou/70 Hemo Concerning In1t.1a1 Journa l ( Me~o to 
DCE 

from WSD ) 
Source: : JMEMO T,me : 1135 : 09 

4606 WSD 07 /17/ 70 Brief Description Of Interim 
Index / Catalogue 

Source: : lNTIR 
Gene r&tion Sche me 

Time : 0900 : 43 

4607 WSD 06 / 05/70 convention for handling bad file' 
submitted to 

Journal 
Source: : bADJRNLFILES Time : 2335 : 33 

4606 WSD 06/05/70 PREL I MINA~Y SPECIFICATION Of MAIL SYSTEM 
WITH 

AUTOMAT I C JOURNAL ENTRY 
Source: : ~,AILSnC Ti me : 1840 : 116 

11609 HAL 06/05/70 FUNCTIONAL SPECIFICATiON FOR PRIMARY TAPE 
ARCHIVE SYSTEM 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Source: : JHNLl Time : 23110:56 11 

1 
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~810 MAIL Ob l1 3170 MAIL FIL. 
Source: : 4010 T.me: 1016 :34 

~811 WSD 00112/70 UStR DESCR IPTI ON OF MAIL SYSToH WITH 
AUTOMATIC 

JOURNAL E~TRY 

12 

Source : : MAILMENO Time : 1629 : 53 13 

4812 WKE 00111 170 MEMO ON 940 SCHEDULING; TO ARC FROM WKE 
Source: Time : 14 

4813 MAIL 00113170 MAIL FILE 
Source: : MAIL Time : 2319 : 21 15 

70 

4814 MAIL 08114170 MAIL FILE 
Source: : MAIL Time : 1127:59 

4815 MA IL Obl17170 MAIL FIL. 
Source : : MAIL Time : 1521:56 

4816 JCN Obl11170 ARC CONTRAOTS : STATEM~ITS OF WORK 
Source: : STATE Time : 1200:24 

4817 MAIL 08118170 MAIL FIL. 
Source: : hAIL Time : 2011 : 25 

4818 WSD 00111170 Oonversation between ~SD .nO 'EV 
Source: : fDPROG Time : 1807:09 

4819 MAIL 00/19170 MAIL FILE 
Source: : MAIL Time: 2111:56 

4820 MGO 08118170 Notes from WSD I JCN meeting 8/17 170 
Journal Entry procedures 

source: : '.i.'ii~P Time : 1619:18 

4821 MAIL 08/23170 MAIL FIL. 
Source: : MAIL Time : 1546:17 

4822 DOE 00103170 IETNX THINKPltCE , D. C. Engelbart 

NIC h790 
Source: xxx Time: 1228:55 

reo 

3 Au~ 

4823 DCE 1/29170 hough Oost prediction Transmitted by DCE 
to ARPA 

7129170 
Source: : COST Time : 1245:15 

2 

17 

18 

19 

20 

21 

22 

23 
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4824 MAIL 08/25/70 MAIL fILE 
Source: : MAIL Time : 1008:07 

4825 HAL 00/24/70 FUNOTIONAl SPECIFICATION FOR PRIMAR¥ TAPE 
ARCHIVE S¥ST<M , CONTINUED 

26 

Source: :ARCHI T,me : 0926 :57 27 

h826 JO N OBI21/70 Journal Entry: Clerical Procedures 
Source: :4820 Time : 17.5:18 

4827 MAIL 01/25/70 MAll FIL E 
Source: : NAIL Time: 2009 : 38 

4828 JCN 00/25/70 ARC BASELINE PLANS 
Source: : A"C1P Tlme : 1119 :35 

4829 WKE 08/25170 PDP -10 Acquisition 
Source: :10ACQ Time: 1125:22 

4830 HAL 00/211/70 FUNCTIONAL SPECIFIC ATI ON FOR PRIMAR¥ TAPE 
ARCHIVE S¥STEM 

Source: :A RCHI Time : 0926 :57 

4831 WKE 07/29170 PLANS FOR THE REMOTE SITE EXPERIMENT 
Source: : "MDSP Tim~: 11120 : 16 

48)2 WKE 07/10170 NET'ORK ACCESS TO SYSTEM 
Source: : NE.AC Time: 0507:58 

48n DCE 01/191'10 Nons ON' ARC's RESEARCH INTELLIGENCE 
S¥STEM 

(RINS) 
Source: : kINS Time ; 1137: 51 

~834 JC N Ob/251'70 ARC ROLES 
Source; :I;OlIS Time : 1139 : 02 

4835 MA IL 08/27/70 MAIL FIL~ 
Source: :hAIL Time : 0932 : 00 

4836 WSD 08/26/70 Collector Sor~er Flow Charts.,.Hard copy 
at.t.ached !5 pgs ) 

28 

29 

30 

31 

32 

33 

34 

35 

36 

Source: : COLSORT-- FLOw CHARTS Time: 1158:39 38 

4837 WSD 08 /2 6/70 Collector Sorter command syntax 
Source: : COLSORT SYNTAX Time: 1215:31 39 

3 
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4838 WSD 00 / 26 / 70 Com"ents rega rding File use a t 
UCSB •• re- u935 

(Xdoc ) 
Source: FILE COMMENTS Time : 123 ~ :1 9 

h839 wSD 08 / 26/70 rmpress40ns of Early Mail Syste~ Use and 
Su~ge8 tions for ~ preli minar y ' Needs and 
Poss ~ bl1iti es System ' 

40 

Source: : MAILHEMO Time : 125. : 57 41 

48UO MAIL 0~ / 27/70 MAIL FILE 
Source : , MAIL Time : 2219 : 48 42 

4841 OCE 08/27 /7 0 No t es on phone call from Dave Harris, 
UGsB 

Source: : J RHLl Time : 1620 : 50 

4842 MAIL 09 / 04 /7 0 HAIL FILE 
Source: ' NAIL Time : 1059 : 25 

h843 WSD Ob /2 7 / 70 No t es from ~eetin g wi~h HAL , ~KE , JC N, 
DOE , a.nd 

wsv on 26AUG70 
Source : : MEET iOTES(On Archive System ) 

4844 MAI L 09 / 04 / 70 MAIL FI LE 
Source: : NAI L Ti me : 1059 : 25 

4845 MA IL 09 / 06/70 MA IL FILE 
Source : : MAIL Time : 1506 : 3J 

.846 MA IL 09 /1 5 / 70 MAIL .IL1 
Source: : MA IL Ti me : 1857 : 27 

Time : xxx 

48h7 MGC OY/17/70 Procedure to ~nter Text i nto NLS via 
Punched 

Source; : PATAE 

4848 UNAsSIGNFD 

paper Tape _ ... 
~i~h ~a r d copy Attac hment, 1 page 

Time : 14H : 2S 

4849 BLP 08/08/70 {Output processor] 
Source: : OPLAN Time : 1 612 : 05 

4850 WSD 08 / 08 / 70 Loaain. 1nsoruct1ons for Mail system 
Source: : MAILOAD TiMe : 1619 :15 

4 

43 

U4 

.6 

.7 

.9 

so 

52 
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h851 DeE 09/ 10/70 se~up of a National Env1ron~en~al 
Protection 

Agency (EPA I 
Source: : Jk~lA Ti~e : 2236 : 25 

~852 DCE 09/11/70 To NIO Pusher and Staff ' info f r om La rry 
Roberts 

53 

Source: :. UNLO Time: 0912:37 ,. 

4853 JCN 0,/11 /7 0 ARC BASEL l NE PLAN ••••• 9 19 / 70 am 
Source : :TAS KS Time : 0958 : ) 0 55 

4854 WKE Ob l 08/70 {no title} 
Source : :10HD, Time : 1526 : )9 56 

4855 WHP 09/10/70 {no t,t l e } 
Source: :10SFT Time : 1451 : 57 57 

.856 HAL Ob/31 / 70 {no title} 
Source: : ARCH I T, me : 1001 : )7 58 

.857 WKE 07/31/70 Plans for Remo te Site Experime n t 
Source: : RHDSP Time : 1122:19 59 

h8SS WKE 07/10/70 Network Ac cess to System 
Source: : ~~TAC Time : 121h:17 60 

.859 JCN 09/11/70 {no title} 
Source : : TEAM rime: 0926 : 33 61 

4860 OHI 09/ 11/70 New HLS features 
Source: : NLFEA Time : 0956 : >7 62 

4861 JC N 09/ 11/70 {no title} 
Source : : N ICEX Time : 1805 : 18 6) 

4862 JON 09 /11/ 70 ARC Recor~ sys tem develop~ent 
Source: : kECOR Time : 1028 : 23 6. 

486) JON 09 /1 0/70 APC Resou rce CoorOination 
Source: : .~SOU Time : 0947:,8 6S 

4864 JCN 09/15/70 ARC Role Develoopment 
Source: : kOLE, Time : 1650: S7 66 

~865 MAIL 09 / 25 / 70 hAIL fILE 
Source : : hAIL Time : 1355 : 56 67 
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.866 wKE 09/15170 Brya.nt DrUMS .. Pro and Can 
Source: : lJkUl'iS Time : 1303:05 

.867 WSD 09/15 /7 0 NOtes, Guesses, and Specu lations - TENEX 
File 

System 
Source: : FlLENon Tine : U3b : 53 

.868 ARC 07/12/70 7101 ROM, FINAL Repoc<: Sec . I -
INTRODUCTI ON 

Source: : IWMEF Time: 1911:18 

. 86 9 ARC 07 /1217 0 7101 POME FlNAL RtpOR'£ : sec . III -
HA RDWARE 

SYSTEM 
Source: : RFHDW Time : 1808 : 56 

.870 ARC 07/09170 7101 ROME FINAL REPORT : sec. III -
SOFTWAR1 

SYSTEM 
Source: : RPSFT Time : 1926 :19 

.871 UNASSIGNoD 

4872 ARC 0'( /12/7 0 7101 ROnE FINA L RE PORT : Appendix B - THE 
DSS 

AND THE JOURNAL 
Source: : AlJSS Time : 1819:33 

4873 ARC 07/12170 7101 ROME FINA L REPORT : Append ix C -
RE FERENCE 

MANUAL FOR PER IP HERAL EQU IP MEN T 
Sourc e : : HLlWAP Time : 1831 :42 

.8?!. ARO 07/12170 7101 ROME FINA L R.PORT : Appendix D: -TECHNICAL DESORIPT I ON OF tlLS Sec. 
I : 

Introduct.ion 
Source: : P2ROME Time : 19U:07 

.875 JCN 09/22170 ARC TASK SCHEDULES 
Source: :SCHED TJ.l"e : 0656 : 31 

4876 UNASSIGNED 
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.877 WLB 09/24 /1 0 NIC INTEHNAL MEMO ON TELEPHONE SERVICE 
09 / 24 / 70 1310 : 51 WLB 

Source : : ~IC PHO~~ M~HO Time ; lJllthh 

k878 WSD 09/25 170 Memo Concern ing Arch i ve Sys~ern on 9kO 
Source: ' : AROHIV~ NOTo Time : 1320 : 03 

4879 MGC 10/01/70 Memo co JON and JoN : whe r e to f ind ~ IC 
f iles 

and Cocuments 
Source: : JHNL2MGC Time : 1614:31 

4880 MOC lU/02/70 Notes re tape procedures and folklore 
Source: : TAPES Time : 1357:22 

488 1 MGC 10102/70 Notes on procedu re for handling NWG / RFO 
Docu~en t s 

Attention: JON and JBN 

79 

80 

82 

Source: : N~GPROC Time: 1114:15 8) 

4882 HGC 10102/70 XOOO Procedures 
source: : IDOC Time: 1717 : 02 

4883 MA IL 10/13/70 MAIL FILE 
Source: : MAIL Time : 1112:45 

4884 ARC 10/28/69 ARC PROPOSAL TO ONR FOR THE RINS PROJECT 
lace 69 1 

65 

So urce: : PRONR Time : 0951 : 57 66 

46 85 DCE 10/05/70 Memo co NIC file : ILLI AO -IV and MiKe 
Sher'e 

Source: : JRNL 
~esource Survey 

Time : 0955 : 51 

4866 MAIL 10105/70 MAIL FIL. 
Source : : MAII Tine : 1027:07 

4887 OCE 10107/70 portrayal Gene r otor Approach and NLS 
Picture 

Manip ulation 
Source; : JRNLB Time: 0847 : 49 

4888 WSD 10106/70 A Brief Desc r iption Of the ' Core NLS ' 
conc ept , 

and ~ guide to using supe r processors on 
the 
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Source: : aORF. NLS Ti me; 1711; 03 

4889 WSD 10 10 6/ 70 PROGRAM FOR PRO DUCING A TITLE CATALOGUE 
FROM 

J OU RNAL ACCESSION NUM8ER CATALOGUE 
I TITLES 

SO RTED ALPHAdETICAL LX) 
Source; ;CATPAT Time ; 2026:23 

4890 DCE 10/12/70 N o~es Abou~ ARO Journal 
Source: : ARCJO Time : 1201:42 

4891 DCE 10/12/70 On Catalog Conversion 
Source; ; CATCO Time : 1443: 55 

4892 MAIL ?????70 MAIL fIL E 
Source: : MAI L Til'le: ?711? 

4893 8LP 10 /2 0 /7 0 MostlY hi.~ory of ideas about the Ou~pu~ 
Processor 

90 

91 

92 

93 

94 

Source; l OP Time: 1329:15 95 

4894 aLP 10 /21/7 0 Plans for Ou~put Processor un til the 
Coming of 

the 10 
Source: : OPLAN Time: 0955 :43 

4895 8LP 10/20/70 ou~put Processor User Guide 
Source; : OPUG Time: 1331:07 

4896 WLB 10 /20/70 Memo to NIC file : First Contac t with CMU 
Liaison Hal Van Zoren 

96 

Source: :JRNLI Time : 1209:31 98 

4897 WSD 10 /21/7 0 Kludge Cat.logue Que r y system Desc ription 
Source: :PQK Tiroe: IJ~J : 54 99 

4898 DOE 1 0 /22/7 0 comments on WSD 4897 , oatalo~ Query 
system 

Source : : JRNLA Ti ne ; 0955:25 100 

4899 WKI 10 / 22/ 70 10 ACQ 
Source: :lOAC~ Ti l'le: 1027:25 101 

5200 vnB 10 130 / 70 Ne w NLS Calculator 
Source: : CAL DOC Time : 11hO: 4 S 102 
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5201 MAIL 11/04/70 MAIL FILE 
Source; ; MAIL Time : 1015 : 52 10) 

52 02 DCE 10119 /7 0 Old but Re levant NIC Note s· from Aug 70 
source: : J~NLA Time : 09 11 : 26 10. 

5203 WLB lU/29 / 70 ENTRY TO NI C LIAISON LOG - WLB - UCSB 
Source ; : LIAISON LOG Time : 1047 : 06 105 

5204 WLB 10130/70 ENTRY TO NIC LIAISON LOG - WLa - RAND 
Source: :LI AISON LOG Time : 1111;11 106 

5205 WLa 10130/70 PLANS fOR COOPE RAT I NG wITH SHIR'S SURVEY 
Sou r ce; ; DIALOGUE SUPPORT Time : 1221 : 34 107 

5 206 WSD 10130/70 PROPOSED EXECUTABLE TEXT FEATURES 
Source : : JRNLI Time : 1454 : 06 

5207 wLB 10130 / 70 MEMO RE PALO ALTO ANSWERING SERVICE 
Source : : MEMO Time : 1531:07 

5208 DeE 11/04/70 Discussion Notes ~ DCE /J TM : Net access for 
NIC 

U5ers 
Source : : JRNLA T,me : 1303 :33 

5209 DeE 11/ 0 2/70 Some NP No tes on Analyzer For ma tter and 
Executable Text 

108 

109 

110 

Source: :~TAFI Tine : 0918 : 42 III 

5210 WLB 11/02/70 COMMENTS ON 5206 i PHOPOSED EXE CUTABLE 
TEXT 

nATURES ) 
Source : : MEMO Time: 0919 : 00 

5211 MAIL 11/06/70 MAIL FILE 
Source: : HA IL Time : 113?:k6 

5212 WLB 1110)/70 ENTRY TO NIC LIA ISO N LOG - WLS - RAND 
Source : :LIAISON LOG Time : 1100: 07 

5213 I LS 11 / 03/70 ENTRY TO NIC LIAISON LOG - wLB _UTAH 
Source: :LIA I SON LOG Time : 1054 : 46 

5214 DCE 11/05 / 70 Notes: DCE TalK with Rubin reo SR I 
Info - Sya 

A c~ivity 
Source : : JRNLC Time : 0900 : 42 
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5215 MAIL 11/06/7u MAIL FILE 
Source: : MAIL Time : 1422:03 

5216 DVN 11/06170 
Source: : DHAFT 

Meetin~ 11/2/70, DCE/DvN , JC N 
'rime: 1541 : 56 

5217 WSD 11/05/70 Proposed New ieatures in Executable Text 

117 

118 

Source: : t;EXTEXT Time: 1331 : 24 119 

5218 ~SD 11/06/70 pro posea New features in Executable Text , 
Hevision .3 

Source: :NEXTEXT Time: 1238:07 120 

5219 DCE 11/06170 Requi rements for higher-level interactive 
processes 

Source: : J ~NLA Time: 1639:00 121 

5220 DCE 12107/69 ARPA Memo 
Source: :A 2PEM Time : 1552:09 

5221 DCE 11/10/70 NLS NP : Snapshots of Portrayal- Generator 
Output 

as NLS Pictures 
Source: : JUNtB Time : 1230:55 

5222 MAIL 12/01/70 MAIL FIL. 
Source: : MAIL Time: 1422: 03 

5223 JCN 11/11/70 DATA ELEMENTS AND COD£S FOR AHC MASTER 
CATALOG 

11 NO v 70 JBN-JON 
Source : : DCODES Time : Ob57 :24 

5224 MOC 11/12/70 ARC Slide C.~.log, June 1970 
Source: :JRNL1 Time: 0916:25 

5225 DeE 11/16/70 Letter, DeE to PrOf. William S . Elliott , 
I~perial Colle~e 

122 

123 

124 

125 

126 

Source: : ELLIOTT Time : 1003 :54 127 

~226 KEV 11/23/70 PROPOSED NEW PROCEDURES FOR KDF DUMPS 
Source: : NEWSAVEPRO Time : 1028 :57 

5227 WLS 11/18/70 ANALYSER - FORMATTER PROGRAMS FOR I NITIAL 
CONVERSION OF CATALOG ENTRIES TO NEW 

FORMAT 
Source: : ~ALTl - 3 Time : ll20 :1 ;3 

10 
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5226 JRN 11/20 /7 0 An5werin~ Service tor the HIe 
Source: :PAA NS Ti me : lO~l : Ol 

5229 ARC 11/21/69 SRI propos.l for Research ESU 69 - 100 
(Sec . I I NTRODUCT I ON ) 

Sou rce: :AP RPL Time ; 1608 : 54 

5230 WKE 11/30 /7 0 Teletype changes relative '0 t he PDP-l0 
transfe r 

130 

131 

Source: : TELETYfEb Ti me : 1537:56 1 32 

5231 DVN 11/ 25 / 70 ARC RADC REPORT I NTEG RATED OUTLINE 
25 Nov 70 DVN 

Source: :HPLAN T,me: 1056:59 

5232 WLB 12/02/70 HI GHER LEVE L PROCESSES 
Source: : HIGHER LEVEL PROCS Ti me : 1351 : 32 

5233 VDB 11/30/70 IUTERACTIVE QUERY SYSTEM USERS GUIDE 
Source: : JOURNAL Time : 1131:53 

523~ ARC 07/22/70 Aug~entation Research Oenter , Stanford 
Research 

Institute -. sumrn~r¥ of major 
deve lopme nts 

from 1 AU~UBt 1969 to 1 August 1970 
Source: :2P HPT T,me : 11.5:17 

5235 w~. 07 /2 8/70 110 BUB Control MUlti plexor 
Specifications 

Source: :I OMUX Time: 1649 : 16 

5236 DVN 12/0. / 70 ARC RADC REPORT INTEG RATED OUT LINE 
Source : :JHNLI Tine: 1412 : 30 

5237 DCE 12/07/70 Log: Call from Steve Crocker 
Source: :J RNLA Time : 1700:22 

5238 WLB 12/08/70 NEw OUTPUT PROCESSOR USERS ' GUIDE 
Source: :JkNLNOPUG T l~e : lkOO:20 

5239 WSD 12/08/70 pr opos. l fo r baseline for I MLAC 
develop~ent 

133 

134 

135 

136 

137 

138 

139 

140 

Source: : BASE I M T1me : 1209 :36 141 

5240 ~SD 12/08/70 conceptual Spec1!1ca'ion of PDPIO Mail 
Syste~ 

Source: :10MAIL Ti me : 10 20 :1) 142 

11 
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52h1 WSD 12/08/70 Proposal for Automat1c Journal On PDP1C 
Source: : 10JOUPNAL Time: 1016:33 143 

5242 BLP 
Output 

Source: 

52h3 BLP 
Output 

Sourc e : 

5244 OHI 
THE 

Source: 

5245 DCE 
Source: 

5246 DOE 
NDS 

Source: 

5247 DVN 
Source: 

!>248 DOE 

Source: 

5249 wSD 
I HLAC 

Source: 

5250 WSD 
Commands 

Source: 

5251 WSD 
Source: 

5252 WSD 
Source: 

12/06 /7 0 

: OOM 

121 09170 

:UOM 

12/10170 

:JI!NL1 

12110/70 
: J HNLA 

12110170 

: JRNLB 

12/14170 
:J RN L1 

12116170 

:JHN LA 

12/14170 

:IHLPPO 

12/14/70 

: 'rODMfC 

12115/70 
:JkIlL3 

1 2 /15/7 0 
: IlOM1IL 

Partial Description ot the 'universal 

Mach ine' 
Til'l. : 2214:51 

Partial Descr~ption of the ' Universal 

Machine' 
Time : 1630:27 

.OToS ON CHANGES TO THE tlLS SYSTEM DURING 

TRANS f ER TO THE TEN 
'r i~e: 103 2: 01 

Pnone LOR: Call from Ri Chard S . Brannin 

144 

145 

146 

T1m. : 1405:35 147 

Phone Log: BObrow, Glaser, Ba rden on NIe 

Est.ablishment 
Time: 1446:01 lIL6 

current outline for february ROH AC Report 
Time : 1538 : 31 149 

NIC Terms (?): Library, Clearing House , 
Publisher, In~elligence 

Time : 1009 :10 150 

A Language And DeDuggin~ system For the 

Time: 1600:19 

Proposed Mult1ple File Manipulation 

for TODAS 
Tim. : 1611:53 

Convers10n Schedule for WSD 
Time: 1310:29 

Detailed Description Of Mail System on 10 

151 

152 

153 

T1me : 1315:14 154 
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5253 WSD 12/16/70 Pr oposea NLS Fe. tures, ana COLSORT 
changes 

Source: : Y1ATTEN Time : 1327:51 

5254 DeE 12/16/70 Phone LO~: C~ll from Larry Ro bert! re . 
his Jan 

6 v l. sit here 
Source: : JkNLl Time : 1756 : 57 

5255 DCE 12/17/70 INTELLECTUAL I MPLI CAT IO NS of MU LTI - ACCESS 
COMPUTEk NET~ORKS 

155 

156 

Source: : J kNL2 Time : H56 : 42 157 

5256 DVN 11/04/70 PLANS fOR RADC REPORT DUE fEBRUARY 8TH 
1970 

Source : : kPLAN Tine: 1111 : 24 

5257 JCN 12/23/70 ARC fUUDING STUDY 
Decembe r 21 ,1970 JC~ 

Source: : STUDY T'me : 0644 :15 

5258 DCE 12/28/70 Phone LOP,' Call to DCE fro m Jerry E1Kina 

158 

159 

Source: : JRNL3 Time : 1443 : 26 160 

5260 DeE 12/29/70 Notes on conpu ter Network s, Market s , 
organizations , Intellect 

Source: : JHNLA Tl.me : 0652 : 50 

5261 WSD 12/30/70 A Baseline for File Systems on the PDPIO , 
With 

Source: : llLES 
Empnas is on the Library File System 

T, ,,e : 1007 :43 

5420 "LB 11/24/70 MEMO TO MICHAb L S. SHER RE SHAPING Of 
NETWORK 

Source: : 51120 
KESOURCES IARC Rep l y to NI C 499 7) 
Time : 17l9 ' 06 

5607 WLB 12/02/70 MEMO TO SITE LIAI SON AGENTS RE SHER 
SURV EY Of 

Source: : 5607 
NETWORK RESOURCES 
Time : 1159: 41 

5609 JCN 12/04/70 DIRhCTOPY OF NET~ORK PARTICIPANTS 
Decernl;ler u, 

1970 
Source: : DIREC Ti~. : 1416.34 
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5610 DCE 12/04/70 Recor ~ o£ visit at ARC/ NI C bv John 
LeGa.t.es, 

Thurs, 3 Dec: 70 
Source: :JRNLPSb10 Time : 1058:04 

5611 DeE 12/ 04 / 70 Letter : DC Engelbart ~o Jo hn LeGates , 
~DUCO~/EIN 4 DEC 70 

Source: : JkN LP5611 Time : 1055 : 10 

5613 J CN 12/04/70 SHER NETWORK H~SOURCE SURVEY RESPONSES 
TRANSM I TTED TO SIT ES 4 DECEM ER 1970 

166 

167 

Source: : SAVE Time : 1429:46 168 

5614 DCE 12/07/70 Lette r: D. C • • ngelbart to Geo rge Dobbs, 
GM 

Resea rch la.boratory 
Source: : J"NLP5614 Tine : 1010 :10 

5615 DOE 12/09/70 Memo to Steve Croc ke r: IWG/RFC 
Dist.ribution, 

and Special Ne t, Roles 
Source: :J RN LP 5615 Time : 1308 :41 

5617 JB N 12/1>/70 DI REC TO RY OF NETWORK PART ICI PAN TS 
Dece mber 15, 1970 

Source: : DIVEC Time : 1253 : 50 

5618 J BN 12/15/70 TRANSMITTAL TO NIC STATION AGEN TS -
Jeanne B. No rth, 15 DEC 70 

Source: : T1SA Time : ll~ 3 : 32 

5625 DOE 12/29/70 DC. lo tes : BASELINE RECORD AND ARC 
PLANNING 

Source: : JRNLP5625 Time : 1840: SO 

5626 DCE 12/29/70 Miscellaneou s Baseline Item!: Scra.t.ch 
Not,es 

c£(5625,) 
Source: :J HNLP5626 Time : 1626 :11 

5630 DCE 12/29/70 NETwORK •• MO , 29DEC70 DCE 
Source: : J ~N L P 5630 Time: 1920 : 03 

169 
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2JJAI71 DCE 52~O 

Nee O in TENEX for Paper - Tape lnpu~ ~o ~LS File 

As soon a s We ftKVe " transferre d " ~o the 10 , we will have need for 
a simple processor that replaces v- TOO -- i . e . reads a pape r 
tape, and reco~nizes and execu~es the £ollowi n~ fla~ codes as it 
creates an ~L~ 1~le: 1 

'( DELET~ CHAhACr~~ (oac~ THKOUGh one VI SI HLE CHA~ACT~R , or 
one INVISl dLI ST~IrGI ; 

') D~LETL ~Oku (i . e . back THHOUGH !irs~ preceding I NV ISI BLE 
ST RING, a t ' G~P) ; 

1$ (if last PCHAP of a statement) ABOQT STATtMENT j 

'\ CAPITALIZ~ N~XT ChAHACTt;R (onlY ac ts on succeeding 
CharactpT, no ma tter what kind) : 

'+ CAPITALIZ~ ~p TO ~~XT INVISIRLE CHA~ACT~R ; and 

" TREAT N.X! CHAKAC~.R LITE"ALLY . 

( Note: A cluster like "»«<'1 (or ~ «(» " or "»»«»«< ") 
is to be lnterDreted as : first de lete 2 wordS , then dele te 3 
characters . ) 

I would li ke soon for tnls little JOo to be £1tted i n to the 
BASELINE plan ~or Oeing none as soon as 1ts priority wa rr~nts . 

Jim Norton and 1 wi ll want to be 1n on te priorty jug~ lin g , an d 
a l so should ootn havp ~~alo~up with toe t a s k pushe r be fore he 
launches. 

Priority: Obviously no~ b~fo r e co re features readY , so 
software ~uys can rplease the 940 . au t as t hereafter add user 
featur es, exrc~ OUtPU t ¥r ocesaor to oe an early one , and this 
to be soon azter -- even bpio r e Ma ny auxiliary pa rts of NLS 
(vector pacKak n , c~lculator , content analyzer, e tc .), or HLPS, 
or etc. 

1 

Ib 

Ie 

Ie 
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. HED =" 21JAN7 1 DCE 5260 

( 1 Neea i n TEN~X for Paper - Tape Inru~ ~o NLS F11e "; Distribution : WHP CH I 
WKE J ON 

) 

) 

. SNf ; 72 ; 
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