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Emphasis in this report should be in this order: first on what
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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 describe the different
components of service that we, as a NIC, plan for and/or could
Supply.

EeEs, the difference between a repositoy ad a clearing houe ==
the latter will distribute, help locate, etc.

Difference between a Library and an Information Center,

Reference search, on line == distinguishineg between searching
for lirary~held documents, and searching over some reference
material (e,g. find all enters with PDP=10s).

What ranges of services do other "information centers" provide?
Could be well worth while for our NIC team to visit some of the
local Information Centers,

Could almost describe our current scope of (near=future) planned
actiity as being a combination library and publishing service ==
where we store and help people locate and access information tht
others generate, and also help some of our clients with the
composing and publishing mechanics of their authorship.

Anotnher service == like toward an "intelligence" activiy ==
involving going out ad finding more infor, spending
considerable energy on analysin and integating, proucing
reports, etc.,

28

20

2¢
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A Language And Debugging System For the IMLAC

Two of the major requirements in the manner of support software
for the IMLAC are a programing language, and a debugeging system, 1

A Programming language. la

There is currently in existance an MOL which runs on the
9uLO and produces code for the Imlac. lal

The code produced is then loaded via the highe-speed data
line into the Imlac with a special lcader, lala

Faced with the impending transfer to the 10, we need to
consider rewriting the MOL which 1s available socas to be
available on the 10, or providing a suitable alternative, la2

In view of the development of L10, the MOL for the 10, and
future possipilities, the most profitable direction seems
to be towards developing an L=Imlac. la3

Using the Tree Meta system, the L10 compiler could be

used as a base, in which case the main work would be in

modify toing the liprary produce Imlac format binaries,

and changing the code production parts of the compiler, la3a

Aditionally, many of the constructs which would not bpe
easily implementeda or especially significant to the

Imlac would be deleted, la3b
Debugging tool, 1lb

There are three levels which may be realistically
considered here, 1bl
Basic DLDT for Imlac, lpla

This 18 a DULT whieh would run on the 10, yet have a
sufficient numper of support routines in the Imlac to
allow it control of program execution in the Imlac. 1lblal

It would allow the pasic DDT commands for opening,
changeing, aand examining cells, breakpoints,
searches, etc. 1blaz

An Imlac program would be loaded by DDT on the 10,
and then the linked binaries would be sent to the
Imlac for execution and debugging. lbla3

A Combined DDT for Imlac/PDPlO 1blb
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This would allow debugeging of programs which are
split between the PDPlO and the Imlac, 1blbl

Most of the programs which we write will have this
characteristic, lblb2

It would essentialy wWOrk by being able to distinguish
petween Imlac and 10 code and symbols, and call on

the correct liporary routines for fetches, stores,
interrupts, etec. depending on where the coode peing

examined resides, 1blb3

It would pbe advantageous to be avle to load and
interlink Imlac and 10 binaries, and not, I bpelieve,
unduly difficult., 1blbl

AS an example of how addresses might be handled, a
flag could be set which indicated the current device
peing addressed (e.g. IMLAC or 10), lblbs

Any address could be then preceded by an escape
character (e,g, '.'), which would indicate that
the address is for the non=current device, 1lblbba

This Project is an intriguing one, insofar as it has
application far beyond our local world of the Imlac
and PDPlO, 1blbé

one of the outstanding problems in the use of

networks is the debugging of programs which

interact over the network, This project directly

attacks this problenm, 1blbéa

Extension of the NLS interactive compiling/depbugeing
svstem to include the Imlac, lblc

This, like the preceding possibility, allows for
inclusion of tne Imlac and 10 in the same debuging
framework, 1blcl

This project is considerably more ambitious, however,
insofar aas it attempts to include the Imlac in a

much lareger environment allowing interactive

compilation and debugging. 1ble?2

This project is very much in line whith our current
plans with regard to the 10, lble3
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It is probably very difficult, although a careful
exXxamination could prove it to pe relatively easy. lblch

It has two probable disadvantages, that it is very
difficult, and that the completion of suech a project

is some time away, leaving us with no interim tool

for use with the Imlac. 1blecs
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Environment,

When using TODAS with multiple files, an aroitrary number of
files may be open at one time,

Oone of these files is referred to as the Current File,

All commands which access files refer to this file, unless
another file is explicitly indicated,

New Commands and Entities,

TWwo new entities are introduced at the comand language level
to facillitate the manipulaticn of multiple files,

File=id = (NAME/NUMBER/FILENAME)
The file=id is used to refer to a file,

The NAME is a name (L8LD) which the user has equgste to
an open file,

when a file is opened, it is given a number, This is
the NUMBER in the File=id,

The FILENAME is the normal system file nanme,
File=ref = '% File=id.

The File=ref may be used as a field in the address field
of a command,

Any of the following 'in=file! addressing commands are
interpreted in the context of the indicated file,

It would probaply be a good idea to have a (Sp for each
file,

New Commands.
The Syntax described is representative, and the actual
TODAS syntax wil differ slightly in order to aveid
conflicts.
'Open file FILENAME,NAME CA ('Input/'Output/'Lock) CA

This allows a TODAS user to open a file, link it to a
psuedonym (which may be used in a file~id), and indicate

la

ip

1e

24
2al

2ala

2alb

2alc
2ald

2a2

2a2a

2a2b

2az2c

2b

2ol

2pa
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whether it is to pbe read=only (input), read-write
(output), or exclusive read=-write (lock), 2b2a

Exclusive read=write means that no=-other person may

access that file while he has it open, and that the opeéen

fails if it is currently being accessed by another user, 2b2b
This feature may be hard to implement. 2b2bl

The open comand types a number if it is successful (the
numper is the file number which may pe used in a

file~id), and a '? if it fails., 2b2c
'Equate NAME CA to File=id CA. 2b3

This command allows a user to equate a psuedonym to a

file. 2b3a

There 18 an arpcitrary limit to the number of psuedonyms

for one file, 2b3b
'Lock File~id CA . 2bl

This allows the user to Lock a file (see explanation

under open) which he has already opened, 2bla

A '? is typed if another user is accessing the file. 2blp
'Release File=id CA 2b5

This alows the user to release a locked file. 2b5a

It is a NOP if the file is not locked, 2b5b
'Fille File=id CA 2b6

This allows the user to designate his current file, 2héa

The previous current file is not closed by this command,

but simply removed as the current file, 2b6Dn
'Close File~id CA 207

This closes the designated file, and releases all
psuedonyms. (do wWe really want to release psuedonyms??) 2b7a



':15250', |12/16/70 1602:27 JCN ; ,DPR=|; :TODMFC, |12/|4/70 |6||:153 WSD ; To
WKE CHI JCN +DPR=0;



l5DECTO W8D 5251
Conversion Schedule For WSD

Schedule, 1
Merge: 15DEC=16DEC la
Colsort: 17DEC=18DEC, L8JAN=20JAN 1lb
Mail: 21DEC=23DEC, 21JAN=22JAN lc
Journal: 2LDEC=5JAN, 25JAN=28JAN ld

includes time for Xmas and Ano Nuevo ' 141
Executable Text Mods: 6JAN=TJIJAN, 29JAN le
PDP=10 Driver for IMLAC: 8JAN=12JAN 1z

Foundaton for Colsort, Journal, Mail: l2JAN=15JAN, lg

Details. 2

Mergei 15DEC=16DEC 2a
This is simply an MOL program to be converted, 2al
Needed for Xref, 2az
Time includes PDPL1O familiarisation 2a3

Colsort: 17DEC=18DEC, 18JAN=20JAN 2b
Two stages: code conversion and debugging. 2bl
Debugging includes somme flopping about in Tenex, 2p2

Mail: 21lDEC=23DEC, 21JAN=22JAN 2c
Coding and DebUEEing. 2cl
Backeround job will be somewhat of a learning experience, 2c2

Journal: 24DEC=5JAN, 25JAN=28JAN 2d
Coding and Debugging, 2dl
We may need some System work for support, 242
includes time for Xmas and Ano Nuevo 243



Conversion Schedule For WSD

EXecutable Text Mods: 6JAN=TJAN, 29JAN
Includes features described in 5218,

PDP=10 Driver for IMLAC: 8JAN=12JAN
Necessary to use Imlac on PDP1lO

May want to do this earlier

15DEC70 WSD 5251

Foundaton for Cgolsort, Journal, Mail: 12JAN=15JAN,

Includes probably super=processor type of facility in NLS,
some file manipulation routines (which may require system

work, esp lock and release)

2e
2el
2f
211
2f2

2gl
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User Appearance,

The user will be provided a command of the form 'send Message
(Branch/Plex/Group/Statement) BUG'.

The designated structure will then be processed by the mail
system as a message,

If the message is successfully sent, the bugged statement
will bpe modified by inserting a message header (in the
same format of the current mnessage neader) immediately
following the statement name.

If there is an error, a message will be typed or displayed,
and the command wll be aborted,

The name field of the bugged statement must contain the list
of initials of persons recieving the message,

This field will pe transmitted along woth the remainder of
the message, which will allow the recipients to determine
the identity of other recipients,

The destination field may be ignored by turning names off,

If the destination is "ALL", is will be replaced by the
proper initials (unless we can think of a better way of
handling all).

The structure is sent under the prevailing viewspecs (with the
exception of names off), which means that any
analyser/formatter patterns, level clipping, etc. sSpecified
will be invoked,

The structure will be modified according to the vviewspecs,
scas to reflect what is really sent,

Implementation pDetails(sena)

When a message is sent, it is first checked for proper format
(L,e. proper destination field).

Any 1llegal initials are deleted, and ALL is replaced by
the proper initial list,

The Journal pMaster Mail File (JMMF) 1s then loaded, and the
number of thnis message is determineaq.

la

1lp

lbl

lc

la

14l

ldz

143

le

lel

2a

2al

2b
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This number is, as now, the journal fiile number + the
branch nummber., 2bl

If the JMMF is busy, the system waits for some length of
time before failing with an appropriate message, 202

From this information, a message header (which will include
the number) is built, and inserted as the tail of the JMMF. 2c

The structural entity which is the message i8 now modified via
the current viewspecs, and copied as the plex pbelow the new

header statement in tne Jjournal. 2d
The header statement is marked as 'Not Distributed! with a
flag. 2dl
The text from the header is inserted into the original
statement immediately after tne name, 2e
The JMMF is output and closed. 2f
The command 18 complete and control returns to the user. 28
Implementation Details(distribute) 3
Distripution is accomplished by a background job, 3a

It activates itself occaisionally (e.g. every 60 seconds), and
loads the JMMF. 30

It scans through the JMMF looking for messages which have not
been entirely distriputed, 3c

When one is found, it attempts to open (with lock) the mail
file of the recipient. 34

If it is successful, it insertts the message branch as
branch 1 in the recipients mail f£ile, and marks the JMMF to
reflect that the message has been sent, 3al

The recipients mail file is output and closed, and the
JMMMF 1is output and released (not closed), 3dla

If it cannot open and lock the recipients mail file, it
proceeds to the next recipient. 342

After all messages have been checked, the JMMF is closed, and
the distributer sleeps. 3e
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NLS Features 1
sort la

A sort group command (e,g. 'EXecute 'Sort Group BUG BUG
['Length/'Delete Keys/ CA) would be added, lal

This coommand would causSe the designated group of pranches

to be sorted in accordance to tne keys provided in the top

level statements, la2
There is no sorting done within a branch la2a

The sorting would be done by the rules currently used by
COLSORT. la3

The only eXception to this is that the left and right
(or conintue) Key delimiters would be sSettable by an

appropriate viewchange command. la3a
If delete Keys is specified, the Key fields are deleted
from the sorted file lal
Flatten 1lb
Flatten is not the optimal terminology for this feature,
but will perhaps do for now, lpl
Representative Syntax: 'Flatten Interval BUG BUG ['Upper
Bound BOUND/'Lower Bound BOUND] CA 1b2
BOUND ® BUG/Level indicator 1lb2a

A level indicator could be a number (absolute level)
or some variation of viewspec levels, 1b2al

An interval stands for all of the sttements between and
including the two bugged statements. 1b3

It differs from a group in that the delimiting
statements need not be on the same level, 1lb3a

Unless otherwise specified, the lower pound is the level of
the lowest level delimiter statements, and the upper bound
is the level of the highest level delimiiting statements, lbk

Ferhaps the default upper bound should be the level of
the highest level statement in the interval lbka
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Another possipility for default pound is upper = 1,
lower = current value of level clipping lokb

When an interval is 'flattened', all of the statements
between the upper and lower boundg are moved to be at the
same level, the upper bhound, 1bb

If any of the 'flattened' statements have a sSubstructure
which is not within the bounds, the substructure is
carried witn the statement, lbka

This implies that all of the bound inclusion calculation
is done bpefore the flattening, lbkb

The flattened interval is moved s© that the first statment
in the flattened interval is the sugcessor of the first up
or predecessor of the original of that statement, which is
at the level of the upper bound. 1bé

In the event that the beginning of an interval is not
within the specified bounds, the 'peginning' of the
flatened interval is8 the first statement following the

specified statement, which falls within the interval, in7
Colsort Changes 2
The Collector Sorter as we know it will be eliminated, 2a

In it's place, we may use the following approach: 2b

We have a HLP or similar thing which takes a list of files,
and merges them into he current file under the prevailing

viewspecs. 2bl
The drawback here is the maximum file size (12000 stmts)
which may be too small. 2bla
We need to make sure that merge will work with 'SEND! 2blb

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. 2b2

We now sort, using the new sort construct, 2b3

It should be straightforward to write a HLP wnich will give us
higher level access Lo these functions if we so desire, 2¢
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Phone Log: Call from Larry Roberts re, his Jan 6 visit here

He plans to visit ARC on Wednesday, Jan 6, from early in the
morning until he has to leave to catch the afternoon plane (3 or
4 pems?). He is encouraging Steve Orocker to be here, too,

Wants to talk about NIC:

Possible new organizational setup at ARC (as one topic), that
compartmentalizes manpower, management, and resources in
operational separation from our research actiities. NOt much
comment about other specific NlC=agenda items, although I
gathered that a general review would be appreciated, plus
highlighting of any special needs and possibilities tnat he
should be aware of,

Also, he'd like to find out how the lO~transfer process has been
going,

Another agenda item: he has a problem to discuss regarding a sort
of "emergency=situation compter dialogue" system == t0 See what
ideas and suggestions we might have toward this, From prior
phone discussion, I gather that he actually could use a "hara"
proposal from soneone as to implementing such a thing.
Functionally, it sounds very much like at least the basic guts of
what our Dialogue Support System is to incorporate, but in his
application there would need to be very cheap terminals,
provision for usSers peing under severe Stress, very high
importance on accuracy, etc.

It isn't clear whether or not he would like for us to
participate somehow in the sSpecification and development of
this systen, peyond giving advice.

2a

ya
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INTELLECTUAL IMPLICATIONS of MULTI=ACCESS COMPUTER NETWORKS

INTELLECTUAL IMPLICATIONS OF MULTI=ACCESS COMPUTER NETWORKS
De Co Engelbart, Stanford Research Institutve
A paper for the Proceedings of
The Interdisciplinary Conference
on
Multi=Access Computer Networks
Austin, Texas, April 1970

ORGANISMS AND ORGANIZATIONS

I'll take an unlikely start and begin witn dinosaurs, I have
a six=year=old son who is tremendously impressed and intrigued
with dinosaurs., We read and reeread all of the dinosaur
booksS, and every tLime 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, monstrous organism whose specialized
organs cooperated reasonably well by the then=prevailing
standards of "organism design", but whose function was
coordinated by a clumsy, crude nervous system and a pitiful
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 six=year=old consumption, and now
believe) about an embattled dinosaur not sensing for several
minutes that it was dead,

But yet apparently this was an organism marvelously fitted to
its environment. The dinosaurs thrived for over 200 million
years, as I remember from all those books, much longer than
our race has been around, But suddenly == suddenly in terms
of geological time == they disappeared,

My learned deduction, derived from first=-grade scientific
literature, is that competition from petter=-designed nervous
systems did them in: better sensors; better sSensory=~data
analyzers (perception); better peripheral contingency decision
making (reflexes); better coordination of the functioning of
organs, muscles, etc.; bhetter rational analyses of events and
history; vetvter accumulation of learned experilence; petter
projection, visualization and planning, etc., etc,

I want to fix in your minds an image of a biological organism
that possessed formidable capability within the environment
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into which it evolved, but which couldn't make the grade
against the competition that a continuing evolution brought
into that environment.

Human organizations can be likened to biological organisms,
and I find much value in considering the analogy.
Organizations evolve too; their mutations are continually
emerging and being tested for survival value Within their
environment, I happen to feel that evolution of their
environment is beginning to threaten today's Organizations,
large and small == finding them seriously deficient in their
"nervous=gysten" design == and that the degree of
coordination, perception, rational adaptation, ete. which will
appealr in the next generation of human organizations will
drive our present organizational forms, with Utheir "clumsy
nervous sgystems", into extinction.

It is these "nervous=-system" functions, within human
organizations, where I find the most significant intellectual
implications stemming from the forthcoming multi=access
computer networks.

AUGMENTATION SYSTEMS

For many years I have been developing a research program at
Stanford Research Institute aimed at Augmenting the Human
Intellect, By intellect I mean the human competvence 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 a pursuit
considers a large system of things to be involved in peing
intellectual, and vbeing successful at it, A rough but useful
categorization of the systen's components is 4s follows:

Biologically Provided Human (BPH) capabilities are the
basic compenents of this "large system" == e,g., memory,
visuaglization, learning and reasoning, as linked to the
human's internal=external environment by sensory=perception
and coordinate=motor I/0 systems.

culturally Provided (CP) items are also pbasSic to this
"large system": general things such as languages,
methodologies, tools, and training; in speciiic forms such
as algebra, schools, meetings, books, computers, maps and
filing cabinets. Also, such items as the Value structure,
attitudes, motivations, etc. which are so important to the
way an individual coordinates and directs his BPH
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capabilities, may similarly be said to be "culturally
provided", 3a2

An Effective Individual (EI) has a particular system 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 is as subtle and rich as what we

are coming generally to appreciate in the "organic" world

around us, 3a3

An Effective OQrganization (E0) is composed of a group of EI
components, plus another particular set of CP items
associated with their working together. 3al

These QP ivems are all candidates for redesign, toward more
effective individuals and organizations., 7To Provide a new
"augmentation system" for an individual, or eSpecially for a
group, is a very complex challenge, Just suppose, for
instance, that a really new system had veen developed, and
consider the proplem of checking out a group ©f people on
their "new augmentation system" == it would involve such as:
teaching them new concepts and skills for representing and
manipulating information; changing their working and
collaporative methods; having them learn new roles and acquire
assoclated nev attitudes; changing the format and style for
their formulating and communicating, etc. 3b

If the system is to represent a truly significant improvement,
assume that the changes to which the new users must
accommodate will pervade many levels and facels of the "way of
doing their daily work", and that many of these changes will
represent radical departures from their prior "ways". The
people being given such a new system will have a rough period
of learning and adaptation., FPeople don't generally appreciate
how many are the "little ways of doing things" that comprise
our workaday world, that they may be suptly or radically
changed, and that among them might appear a very different
distribution of usage and importance, The EI and EQ systems
are more complexX, but therefore richer, domains for
development than is appreciated even (especially?) among the
technologists in the computer and communication disciplines
which have so much potential for changing those systems, 3¢

My main message about Augmentation Systems is that, while
indeed there are very challenging technical provlems involved
in supporting tomorrow's Effective Individuals and
Organizations, the larger Augmentation System is much more
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complex than the technological "subsystem" upon which it
depends, We tecnnologists aren't equipped to perceive this
sort of thineg, and those who are can't generally distinguish
the Sunday=Supplement extrapolations from thosSe more probable,
It has peen my business 10 Siruggle witn these concepts for
two decades now, and the signs that I read at least tell me
that the changes in our ways of thinking and 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,

THE INTELLECTUAL WORKSHOP

In the context of this Conference, it is useful to talk about
providing an individual with a "private intellectual work
space" == gort of what his office is supposed to be for him
Nnow.

In using his office, an individual goes in, 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 messages to the
outside, and receiving returning messages, etc, Some of these
transmitted formulations are requisitions for things to pe
bought, made, comnented upon, or etc. He sends them out and
results will come back, usually in the form of information ==
control feedback, substantive information from colleagues or
support staff, etc. He digests, stores, reformulates,
responds, and occasionally pursues reflective, creative
thought.,

The image I'm trying to develop is of an office being the
"intellectual workshop" in which one does his collaborative
bit within his working environment: one needs work spaces,
tools to suit a myriad of tasks, places to store working
materials, aids to hold them for examination and shaping ==
and they all should be easy 10 reach, quick to adjust to tne
1Las8k, easy Lo Keep track of, etc. Interactive computer aids
will have very significant effects here,

This is tne particular area that my group and I have been
working on for some 8ixX years == improving the individual's
intellectual workshop == a8 the first stage of exploring what
augmentation might be like. By today's standards, we can
demonstrate some impressive features in the workshop
environment which we have created to test by our daily use
(for doing our daily work). But by our own perspective, as
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developed through constant struggle in this domain, we have
but a primitive outpost on an unbelievaply rich frontier.
References 1 through L describe our work. I invite you to
pecome acquainted, e.g., with Reference 1. C(Copies of the
movie (Reference 2) are available; viewing this provides the
pest introduction to our "augmented office",

It will take the explorers of this domain decades to even map
its currently visiple dimensions. The real rush nasn't begun:
this Conference is a meeting of suppliers looking at the
progpector trade; we haven't really been giving attention to
the developments that will follow the prospecting.

My research group is now moving into a next stage of work that
we call "team augmentation". Here, instead of just the
individual facilitating his private domain of searching,
studying, thinking and formulating, as nis office place
provides for him, we are exploring what can b€ done for a team
of "augmented individuals" who have in common a number of
terminals, a set of computer tools, working fliles, etc. (as we
do) Lo facilitate their team collaboration.

our major initial step toward augmenting a team is to
facilitate the collaborative dialogue betwWween its menbers,
aiming for new kinds and degrees of collaboration that can
thus be achieved.

COLLABORATIVE DIALOGUE

To discuss our "Dialogue Support System", consSider a
shared~file space., This 15 a common enough thing in today's
time~shared environment; put our dialogue~file space comprises
"frozen" contriputions from the collaborators == i,e., it
represents the "Journal" of transactional entries that make up
the collaporative dialogue, entries that are part of the
histery of things and aren't to be changed.

Assume that you are a participant in this dialogue, as from a
CRT terminal in your office. YoOu have Jjust contributed sone
sort of entry into this Journal == some tentative formulation
of a plan or design, You expect some of your collaborators to
be interested., You may have installed an "attention" signal
at entry time, aimed at a particular set of people, At their
consoles, they either receive an "annunciator" signal to alert
them, Or may have come across your entry via any number of
natural pathways in the course of their work.

These other people can very quickly and flexibly survey your
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contribution, At any subsequent time, in any passage of your
contribution, one of them can attach a "comment" to any
specific entity (e.g., word, string of words, paragraph,
drawing, line or label in the drawing). A comment can be one
word (e.g., "Congratulationsi"), or a reference to a
contradictory passage, or a long exhortation about a better
way to do the whole thing, other people will e attaching
comments at other places, including comments uUpon other
people's comments., What soon evolves from such activity is a
network of contributions that represents a full=scale
discourse, distriputed over time and, if you wWish, over space.

A good "office=support system" will provide powerful aids to
improve the effectiveness with which cone can Participate in
such a dialogue. For example, one needs speed and flexibility
in studying the consequent network of dialogue contributions
and in filtering out that which is relevant == for instance to
make a successive version of a plan or design. We are
evolving aids for: searching through specified sub=nets and
selecting upon such attributes as content, previously assigned
descriptive tags, authorship, absolute or relative
"publishing" time, and citation linkages; assembling passages
from the dialogue, and from one's own notes, With flexiple
disposition of one's screen into "windows" for independently
viewing different materials; easily affixing new links and
tags to arbitrary segments of a given memo; conveniently
copying into one's own working file a categorized compilation
of extracts, etc.

One recognizes, of course, that the existing system of
professional Jjournals represents a similar mode of dialogue,
distributed as it were over space and time, But the
computer=-aided dialogue has certain advantages to offer:
interchanges in cycle times of minutes or seconds instead of
years or months; accommodating more items, and items of much
smaller size, without overloading the "clerical system";
accommodating more pecple making simultaneous accesses and
contributions; providing citation followup to exact items
(L.es, the computer can take you almost instantly to look at
the particular item cited within another "document"),

Within a team that has the kinds of tools and methods 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.

OFFICE=SHARING AND DIALOGUE IN THE ARPA NETWORK
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Our Augmentation Kesearch Center, at SRI, is & participating
site in ARPA'Ss experimental computer network (see References 5
and 6). My group is hoping that here the "augmented office"
approach can be applied to a fuller advantage == i.e,, we hope
to see researchers at otnher sites peginning to use the QOffice
for their work, work other than "studying and improving the
Office" (which is what my group does). Using our 0ffice
system from his home=~site CRT terminal, a researcher in
computer languages for instance could do the composing,
modifying and studying associated with developPing his research
tools, with setting up and running tests, with integrating the
results into his notes, and with communicating and publishing
the resulta,

His experimental programs and compilations may be run on the
computer at his nome site, or at other Network sites == there
will be means within the Office making it easy 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 foriulating
specifications for service requested and for how to present
the results and where in the office's records to insert thenm;
there are general needs in this regard over many activities,
and the access to all of the special tools peing 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: 8end your
analytic formulation to MIT's Math Lab for processing; Utah's
graphic=manipulation processes could construct your
illustrations; and the ILLIAC IV can do your heavy
computations,

In this network, my group is slated to serve as the Network
Information Center, which role offers new ways Lo experiment
with collaborative dialogue. AS wWe ourselves learn how to
deal with it within our "conjoint office space", we expect to
begin offering use of our "Dialogue Support System", through
the Network, to people scattered over the country who want to
do collaborative things in pursuit of Network activities. For
instance, two graduate students from different universities
could work closely together on a project, or a professor at
one site could serve as a thesis advisor for & graduate
student at another site,

THE KNOWLEDGE MARKET

Here is a prief extrapolation into the future and its
Augmented Individuals and Organizations, looking beyond both
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the ARPA Network and my little experiments with an Augmented
Office and a bDialogue Support System, Obviously there will be
Steadlly widening distripution of common=resource
accessibility, and a steadily increasing number of people who
spend a significant amount of their professional time at
terminals. The greater amount and diversity Of mutually
accessible resources == human, financial, technological ==
will accelerate growth along a number of dimensions, 1In
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 speed and flexibility
with which they are negotiated, this new market will have a
vitality and dynamism as much greater than today's as today's
is greater than the village market,

It seems apparent to me that, following this increased mutual
accessibility between knowledge resources and consumers, will
be the development of more "depth" in the rane€e of both.
E«8es, Just as with the roles of specialty shops and services
in some of our industries today, there will be a large numper
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 g00d business even
where they serve only a small portion of the market and
provige only seldom=needed special services,

Let's look at a specific "for instance". Suppose that one
person pecomes extremely proficient in making small programns
to generate a display or printout to show (particularly well)
the status of a multi=-task project. He is an independent
agent in this multi=access computer network, Working at a CRT
console in his office at home, Perhaps he specializes in
construction projects, and within tnis perhaps in steelwork
erection. You are a management consultant working (from your
home) on a short Jjob helping to set up the production=control
system for a construction project, When you realized that you
might benefit from this kind of help, this is the sequence
that takes place:

Your man is8 easy enough to find because of comMputer help in
searching for and evalusating special products and services,
3uppose that you need something he can do for you with about
L5 minutes'! effort. You expect immediate accessibility for
negotiation == for instance: it takes you one minute to
locate several candidates, two minutes to exaiine their
relative credentials, 20 seconds interrogation of public
records to select him as pbeing available right now for your
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kind of problem, two minutes of personal dialOgue to determine
for both of you that his capabilities and your needs match,
and 1b seconds to negotiate and legalize a cohtract, He does
his Job in kO minutes, and spends five nmore minutes
transferring the results to you (with dialogue),

He switches back immediately to a task sequence whose contract
arrangement had permitted him such interruptions, 1In working
on this job, you have been "time=shared" with several other
Jobs having higher priority, and several that were running
"packground". During the forty minutes he was off doing his
thing for you, your higher=-priority task sequences took you
off on other pursuits. In fact, when he was done, you weren't
ready to get back to him for twenty=~three minutes, but the
mutual=scheduling algorithm agreed upon in your contract took
care of connecting you and him, when you were both ready, for
your final dialogue,

Your dialogue, of course, comprised both voice and shared
computer graphics. Your mutually viewed display could be
flipped back and forth between views of what ne called forth
on his ena to show you, and what you provided to show him, AS
you were showing him your work domain, he was "catching"
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 matter of course and for
either of you to use later. The stored speech was digitizea,
and automatically segmented into the alternate 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 explicit screen=-select action in association with
the spoken reference term (e,g., With a "that line" or "both
of these figures" expression), so that when any given passage
might later be selected for "playback'", the computer could
re=create for you the image you were seeing and indicate the
displayed entity being referenced.

Some of the dialogue had stimulating and instructive contents
for you, You wanted to save these and integrate them into
your personal notes, Citations to this dialogue are easy to
install in your notes, including citations to a speech passage
== where, upon later seeing such a citation and "calling for"
the itenm it refers to, the associated bit string would be
found and the speech passage played back for You.

Perhaps you consider some of the speech passages to be useful
enough to have them transcribed into text, A quick
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designation of your desire causes these speech strings to pe
transmitted to a service you customarily use for doing your
transcription. This service harnesses the latest
speech=recognition computer aids, implemented with
special=purpose hardware and software, and includes skilled
clerical staff who supplement the 986% capablility of the
machine, Your two=minute transcription jop 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 have established
the convention with the service agency that un=decipherable or
dubious passages will be tagged, and if you had wanted to you
could have designated when you sent the joo off that you
wanted to be interrupted to resolve such when the material
returned.

When you and your contractor parted ways, you each might
exercise an optional procedure which helps you record your
impressions of the other. An important part of your value
within this marketplace rests upon your ability to integrate
effectively the skills and knowledge of others, So you pay
careful attention both to your "intelligence" base which helps
you keep track of appropriate people, and to conducting your
negotiations and working relationships with an eye for doing
well by the other guy == pecause he too probably 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 assess his potential value to you
for other and different collaboration.,

It is reccgnized rather widely that computer networks raise
significant problems about the privacy of clofSed information.
The other side of the coin is that computer networks raise
rather remarkaple opportunities to benefit from the sharing of
open information, I am gquite convinced that there is very
high value to be derived within the Computer=Network Knowledge
Market from a degree of openness with what have heretofore
been considered as private types of information,

Among the members of a working team, this could mean keeping
open as a matter of course all of their scratch notes, trial
designs, etc. tO0 their colleagues, and expecting them to
prowse, comment, €tc. Once this is the standard operating
node, those aspects of a person's vulnerability that depend
mainly upon another's lack of understanding and compassion
begin to find a compensating safeguard in the fact that
hurtful actions taken therefirom by another person tend also to
have complete visibility. This visinility, plus long=lasting
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availabiliivy of notes and records, would be important to the
processes by Which each person evaluates his potential
colleagues =~ which soon pecomes important to those concerned
with personal growth within this market, and moves toward a
lower significance otherwise hurtful actions attempted by
those without mature concern for their own growth, or without
ability to grow inte or stay in a position where their
comments and actions are trusted or seriously considered,

This may seem unduly naive, I kKnow, But then consider an
Afghanistanian villager, whose entire worldly experience is
with a primitive every=man=-for=himself market: what might it
sound like to him to hear a peer suggest that the marketplace
would benefit hugely by operating upon the basis of trusting
the other man's word. "I say that I will pay you next week
for a dozen buns, and I walk away without counting how many
buns you put into the bag." Unreal fantasy == talk of credit
accounts, checking accounts, credit ratings, credit cards,
etc. What does this have to do with getting the best price
for my goat, to deal with abstractions such as accounts,
promises to honor, reputation, etc, in a formalized, recorded
fashion? Ludricous restrictions and dangerous vulnerability
for a system to expect both me and my neighbor (adversary) to
reveal our positions, stand pehind the things we say and the
marks we make, and depend upon the other to do so,

It seems clear that today's Western=world ecohomy couldn't pe
as strong as it is if such open vulnerapility didn't prevail.
I only wish that 1 knew the evolutionary dynamics that
producea the attitudes and customs necessary to make the
"honest 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
evolved,

It seems not unreasonable to assume that survival value in our
cultural evolution will favor institutions whicn support the
most efficient Knowledge Markets (organisms which support the
nost efficient nervous systems), Then certainly the Knowledge
Market will someday operate With more open trust in its
Knowledge interchange, 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 primitive fears and protective practices prevailing
in 1970,

SUMMARY
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I think that tomorrow's institutions can be (must be) far
petter adapted to their environment, mucn better at providing
for a full life style for everyone, These changes require a
very significant increase in the institutions' ability to
develop, support, and integrate the intellectual power of
their individuals and organizations. And, as 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 is time, and the means are at hand, to develop
a much improved nervous system for our "social organisms",
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Imlac Display and remote terminal experiment
Conference Room
Paxton

Changes in NLS to fit PDP 10

4b
ke
Ld
Le
LE

6a
éal
6ala
6alp
6alc
6ald
6a2
6a3
Gal
6ala
6a5s
éb
6bl



* OLNOVT7O JCN 5256

PLANS FOR RADC REPORT DUE FEBRUARY 8TH 1971

Languages ébla
Modification of NLS 6plb
Bootstraping 6ble
Making use of ARFA net ébld
Monitor 6b2
Executie 6b3
System Power on PDP 10 6ol
Irby 6¢
New System Features 6cl
Short term future plans 6c2
NLS 6c2a
Development of programming 6c2al

Duval 6d
Core NLS===important, architectural édl
Colector Sorter 6dz2
Mail 6d3
Journal 6dL
Analyser/Compiler (new use of an old tool) 6dbh
Exicutible Text (combined with colecter/sorter, etce.) 6d6

Some of these items came from the people themselves, others
were given to thenm, 6e
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ARC FUNDING STUDY
December 21,1970 JCN

ARC FUNDING NEEDS ON RADC (ARPA) BuST7:
We are not now funded on a straigit line basis
$ 2,410,0 k 7 24 mo = 100.4 kK /mo (23,17 /week) % 17.25
months 6 Feb 70 to 15 July 71 = 1731.9 K v8 1645.0 K
funding or short 66,9 k

At 11/28 we were L2 weeks into the contract

Stvraignt line spending would be: 973.1 k
inc fee

We have spent or commhitted: G88,.6 K
ine fee

We are over the straight line average by: 15.5 k
inc fee

Transfer to the PULP-10 required early non=labor expenditures

This early spendineg for the PDP=10 used funds for other
needed equipment

This put us about 15,5 K above straight line

Without added funding, we must now suspend all additions
of people beyond those in process and suspend all new
equivpment additions until after July 1lb, to return to
predicted line.

With funding at the straight line level, we could add three
1100/m people about Aprili 1 and still live within our overall
personnel budget of 1,203 Kk

10 periods 3 people less vac/gl T8% sold = 87 k (out

of 70 k unassigned to present and three additions presently

contemplated now)

Equipment addition possibilities:

Hardcopy facility 23,800
Princeton Scan Converter L,500
ARDS Subsysten 6,500

la

lal

laZ2

la2a

lazb

lazc
1ip

1lbl
1b2

1b3

1¢

lecl
1d
ldl
ldla
ld4lb
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Control LoEgic
Xerox LDX
Conferencing Facility
Frojectiion TV
Other squipment

Tertiary store

RPO28 disc storage = $ 36,000

1L DF=10 channel 600
Memory cables 550
Disc controller 600
2 drives 1100

Other 150

Additional IMLAC for use at ARC

Console Switching Facility

Video switch

Grass Valley Group's

1800 series routing eauipment

(20%30 Routing switch)

Decoding and Control Equipment

Mounting frames
Back planes
I.Cechips
I.0.interconnectors
Panel hardware

Cables

200
3,600
3,600
1,000

600

700

. 23DEC70 JON 5257

5,000
7,600
15,200
14,900
300
36,000
17,000
L3,800
30,000
13,800

ldlc
lald
ldz
ld2a
1d2p
143
ld3a
ld3al
ld3az2
ld3aj3
ld3au
ld3ab
ldy
1la5
laba

ld5al

1d5b
1d5pl
14502
14503
ld5pu
1d5b5
1ld5pé
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Power supplies 500

Wiring charges 2,400

-Miscellaneocus 1,000
Ufiche readers ?
Voice ?

JCN call to Al Blue ARPA 12/22 am:

I outlined our view of spending, position now, funding
relative to straignt line, and our feeling of tightness to
July 15 7l. I also emphasized that we did not plan an
overrun at July 15 or at project end, but just feel
restricted in our spending for new equipment or added
people between now and July 15,

Al acknowledged thal we were peing squeezed now, but said
that their mid=year budget review was coming up Jan 13, and
that they would know after that meeting more about their
funding picture,

) We agreed that I should check in with him again later in
January.

1d5p7
1ld508
ld509
1dé
147
1€

lel

le2

le3
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RADC 8457 ONLY: 8% 000 total cost (11l/28 on) 2
Period Labor Facil Oother Ccommit cumul 2a
to date: LLT.6 380.L ¢ L18.2% 9L6,.L ‘*(commitahSTJ 20
13 hhe5 W3.h 2.0 1036.3 2C
1 3L.6 L34 2.0 1116.5 24
2 bb.7 32,0 2.0 1195.2 ze
3 L5.0 27,0 3.0 1270,.,2 er
U h2.2 27.0 2.0 134144 28
5 L2,.2 2740 2.0 1ul2.6 2h
é Li.2 27.0 2.0 1u85,6 21
T Lol €70 2.0 1559.2
2)
To July 3 for funding purposes: 2K
Subtot> T769.8 63Lh,2 17.0 118.2 1559.2 of 1575.0
availabple 21
(unassigned funds o help after 7/3: 15,8 ) 2m
To end of contract February 8,1972: 2n
8 Lb,.8 27.0 2.0 1634.,0 20
9 k5.8 27,0 2.0 1708,6 20
10 45.8 27.0 2,0 1763.6 2q
11 Lb.8 27,0 2.0 1656,4 £y
315" 458 27.0 2,0 1933.2 28
13 LEe8 27,0 2,0 2008,0 2%
1 L5.8 2740 2.0 2002,8 2u
alad 2 22.9 13.5 4,0 2123.2 2v
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Subtot)> 3h3.5 202.5 16,0 2123.2 2v

Totals 1133.3 836.7 35.0 l18.2 2123.2 of 2306,7
available 2X
Unassigned funds (without fee) 163.5 2y
(From the Personnel estimate: 70,0 ) 2%
(From the Non=labor estimate: 113.,5 ) 2a

Actual commitments 11/28/70 (excluding monthly facility
leases and maintanence costs): & 2aa
8L57=10 BBYN 1350 PO Ab5L324 2aal
8LUET7=20 BBN T5 PO ABLO62 2aaz
8u57=20 BEN S5L000 PO Al3478 2243
8ub7=20 Bryvant 3018 PO ABL4233 2aal
BibT7=20 XDS 2055 PO Bbh2029 2aab
8457=20 AJ 77 PO Bb3626 2aab
bu57=20 AJ 97 PO B51676 2aa'?
O0457=20 AJd 120 PO B52159% 2aad
BLU5T7=20 Duplex Prod 595 PO_A?3085 2aay
BlUs7=20 Carter Rice 6l PO AbU3T72 2aalo
8457=20 XD3 650 PO B53582 2aall
8US57=20 DEC 76 FO AT73103 2aalzd
SuE7=20 Cybernex 1100 PO A54309 2aal3
BubT=20 Cybernex 5446 PO AbL3875 2aall
8L57=20 Cybernex 5545 PO A53937 2aalb
gL457=20 Cybernex 18669 FO A5M033 2aalé
BL57=20 Bay Engin 24556 PO A51066 2aal?



ARC FUNDING STUDLX
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8L57=20
8U57=20
8L57=20
BuE7=20
Bub7=20
8L57=20
BLET=20
8157=20
8L57=20

JCON

storm

Conrac Corp
Sunbrite
wan;asa Elect
Weatherford
western Union
PA Ans Serv
soise Cascade

Bates

Total Commitments:

21
26
190
21
76
33
2L0
3L
Lo

11821L

PO
PO
PO
PO
PO
PO
PO

PO

. 23DECT0 JCN 5257

AGI96L
A69693
AGBTTT
A68L05
A63781L
AT71551
H73018
AT730L3
03950L

2aald
2aaly
2aa20
2aa2]l
2aa2?2
2aaz23
2aa2i)
2aaz2b
2aaz2é6

2aa27
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Monthly and period facility costs 3
Computer Facility Support revised 12/14/70 .
a
Lease Cost after 9/70 monthly period 3al
XD8 Su0O: @ 17,554 16,325 3ala
Univac drums 6,723 6,252 3alb
Line Frinter 1,036 965 3alc
Terminal rental 1,295 1,201 3ala
Maintenance and Qperation 1,563 1,454 (too high??) 3a2
Telephone expenses 1,454 1,352 3a3
Suptotal ##% 29,627 27,552 #%% use: 27.0 k
3al
plus: FDP=10: 16,717 15,547 3ab5
Total ##% LO,3UL 43,099 w##x used: 43,4
. 3a6
less: XDS 940: 17,554 16,325 3a7
Total #ud 28,790 26,7Th ##% usei 27.0 k -
a
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combined ARC PROJECTS: & 00O personnel cost only (11/28 on)

Period
to date:
13
pres
1
add
2
more
3
4
5
6
T

8L57

LiuTe8

bio5

34.8

U7

45.0
b2.2
h2.2
L2
bhel

Bezz
1la.4

el

New ONE

3.0

3.0

To July 3 for funding purposes:

Subtot> 78%9.8

To end of 8457

d
9
10
11
1e
13
%

e R

4548
Lh.0
L5.8
L5.8
L5.8
L5.8
bo.8

22.9

36.7

6,0

3.0
3.0
3.0
3.0
3.0
3.0
3.0

1.5

Total

LT7e6

36,6

L9.2

b5
6,7
L6,9
LTe2
L7k

contract February 68,1972:

Léat
Ld.8
Lé,.8
bd,6
L8,o
L8.0
bB.0

2Ll

Need

LT7eb

38,8

L9.2

155
hé6.7
L6.9
L7e2
L7el

LB.8
8,8
48,48
L,.8
b8,8
Lo.8
b6.8
2helk

(secld)

(85%)

(75%) 1

(60%) 2

(80%)
(75%)
(75%)
(75%)
(75%)

(78%)
(76%)
(78%)
(76%)
(78%)
(78%)
(78%)
(78%)

4a
Lo

he

Ld

Le
Lf
Lg
kn
bi
L
Lk

Ll
Lm
un
ko
hp
hq
hr
us
Lt
ku
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Subtot> 343.5

Totals 1133.3 out of 1203.3
budget)

10

- 23DECT0 JCN 5257

(70+0 under.orig personnel

v

hw
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ONR 8622 ONLY:

Feriod Labor Non=lab

to date:
13
p B

L
5

Totals

1l.)

3al
L0
heb
Leb
Leb
L7

36.7

0.5

1l.9
15.0
19.0
23.5
28,0
32.5
377
377

11

. 23DECT0 JCN 5257

§ 000 total cost (11728 on)

Cumulative

(0f 37.'7 availaple for costs)

5a
5b
5¢
5d
Se
5f
5g
5n
51
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Phone Log: Call to DCE from Jerry Elkind

He's noy an assistant prof, at the Sloane School of Business
Administration, MIT (anu also associated with Project Mac, where
he has an office). (room 804, 5L5 Technology Square, Cambridge)

Has inherited tne ONR project, which used to be run by Malcolm
Jones and Bob Gouldstein,

Jerry is interested in taking it into a more user=oriented and
experimental domain, rather than into the file=structure
domain as it seemeda Lo ve headed,

Currently thinking of developing a modelling facility
specially aimned at experimenting with models of organizations,
wWants to have people really do experimental work with it;
furthermore, wants the modelling system L0 be able t0 handle
the experimental organizastion in wnich his modelling and
testing will take place.

We talked of cooperating in various modes: he's very
interested in trying tvo get an IMLAC linked through MULTICS
and the Netwerk to NLS. Seems interested in considering
further cooperation aftver that:

I described priefly the "NLS Office" plan that we were
working toward.

Also told him about gQur stress on
system=developmént=prject management,

Ana also mentioned hope of doing a cooperative piblio
development (intelligence system) among the various people
(such a8 nis group, and Goldberg's SRIZ/ONR project).

I8 preparing a seminar for next semester on "interactive
systems," languages, etc.

In this regard, he wanted to know whether we could let him
nhave a copy ©f the ASIS movie for a month or so,

Agreed to €et him a copy by Jan 11, to Keep until after
mid=February. BHetween his initial viewing and his showing
for his seminar, he will pe willing to manage some interim
East=Coast loans fo us,

He also wanted a more conplete set of our publications, to put
in the Sloane Library. 1 agreed to send him what we could.
He already has tnhe two 1970 project reports,

2a

2D

2c

2cl

2c2

2c3

3a

3al

30
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Notes on Computer Networks, Markets, Crganizavions, Intellect

The bulk of these notes was developed in Late March, 1970, toward
getting oriented for a presentation at the Inderdisciplinary
Conference on Multinle Access Computer Networks, to be held in
Austin, Texas, April, 1970 == See (Journal,5255,) for the paper
that was developed for tihe Proceedinegs (long after the
Conference; not much like the actual talk). Branch L was
apparently a similar bit of scrateh work in May, preparing for a
talk to a seninar on Compuver-Aided Design at Stanford (Bernie
Roth) .

Notes from ICMAC early preparatiorn.

With forseeable extension Lo current development in
interactive techniaues, we can expect the user of a private
interactive computer system to become consideraply more
effective at nis intellectual pursuits. keplacing the private
system with a "multi-access network" will have added impact
upon human intellectual capapility stemming both from the
opbvious increases in service/cost ratio and from the new level
of intellectual interaction made posgsible among individuals,

For poth of tnese effects, there will ne aspects of value due
directly to increased access to people, hardware, and
software, and to the snaring of thne costs of the latter two,
Also, possibilites for unprecedented effectiveness in
collaboration will stem from remarkably improved modes of
intellectual dialongue, NOot S0 apparent, but extremely
important to both cost and intellectual interaction, will be
the "market dynamics" evolvine within what represents a most
fluid and novel marketplace == the multi=-access computer
network.

2a

2b
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Notes on Computer NetWorks, Markets, Organizations, Intellect

e R

What these conditions are will be part of the paper == then
what this requires of the technology in the Net development,

With an extension of such conditions, we can expect
considerably mnore increase in tne intellectusl effectiveness
of a team of such workers When they ecan communicate through
the computer network.
What characteristics must prevail for this to happen?
“*
Good structural representation of his
Fast, flexible means for composing or modifying == in the
conceptual frame of the particular portrayal currently
being shown.
Fast, flexible means for studying.
navigatioen
partrayal

(2) what characteristics must prevail for this to happen?

Tne storage organization must be capable of incorporating
an unambiguous representation of the working concepts

colplete representations of kernel concepts
plus conplete representation of those relationships
between the concepts that are involved in the
manipulations and portrayals of the conceptual matter,

The user mustu have 2

trial

Dialogue

Integrate conuributions better from many sources,

including one's own that are distributed over the past
minutes or years.

2¢

2d

2e

2f
2g
2l

2g2
283
2g3a
2e3Db
2h

2nhl

2hla

2hlb
2ne
21

2il

2ila
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Finding and acguainting cne'self with others and their

Work 2ilp

becoming involved, able to evaluate the others, lets one

better coordinate his associations and contacts 2ilc
Marketplace 212

therefore he can expect wide variety of services and
funecvions, 2i2a

can expect them Lo evolve rapidy because there will be
competiton 2i20p

What does marketplace competition promise for the evolution

of the individusls's utilization, skill development, ete,? 213
Eacn person (group) will be much more "visible" 2i3a
like difference petween opserving and judging
footpall players at WOrk or ... 2i3al
Competition and fluid market shifting will 2130

reveal his relative stirengths and weaknesses more
clearly (to gulde his development and marketing) 2i3bl

prdauce competitive incentive == the better people
will really show up 2i3p2

There will also be an extended market for the services of
individuals, especially "knowledge workers" (ecf. Drucker) 2il

i.e. can guickly enlist a worker, independent of
gFeographny, into a task and role structure 2ila

When one worker, or group of workers, becomes more capabhle
than another, tnere will pe a fluid market mobility toward
better clients and betvter conractors. ; 215

One can seek zdvice and nelp, over wide range of topics and
levels, from many people. . 2i6

They can be contacted for very prief periods without much
overnhead ror eitner party, 50 mini=trasactions will become

more useq 217
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Intellect

Multi=party trnsactions can more easily be effected

priefworas

interaction
contacts
associations
coordinate
involved
acaualinting
Finding
Integrating
variety

8kill development

Multi=party transactions

mini=trasactions

brief periods low overhead

levels topics nelp advice

conractors clients

role task structure

Knowledge workers
fluid market

variety

utilization

skill development

visible

216
2]
231
2jla
23lb
2jle
2314
2jle
2j1f
2J1g
2jln
2311
23l
231k
231kl
2311
231m
23ln
2jlo
2j2
2j2a
232b
2j2c

2j2a
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inecentive

competiton

discuss this market business,

Lo avold over=limited images == instead of talking about
employer=enployee, manufactuer=nuyer, etc,, we'll use
the terns "contractor" and "elient,"

A contractor ready te provide goods, services at a
price, where the services might be his own labor, his
team's, or etc, and

A clientu peing the party who wants to avail nimself
of pgoods or services and 1s ready to pay a certain
price.

S3ome client~contractor characteristics

Ubviously, some contractors can deliver more
Satisfaction to a given client for a given price

Ana some clientg can better utilize (harness) and pay
for a given contractor's services.

The needs and capablities of each party change with
time, and a best maten would usually call for
continual sniting in the structure of who contacts
with whom for what.

Characteristics of a good market (as seen by an
individual party needing to negotiate both client and
contracuor contracts):

The relative merits of candidate contractors and
clients are nore visiple to him

It 15 easy to communicate and negotiate with The
candidates

It 18 relatively =asy Lo discern one's own strengths
and weaknesses as seen in the client and/or
contracror market.

2jce
2j2f
2k
2k1

2kla

2klal

2klaz?
2Kk1lb

2klbl

2Klbz

2k1b3

2klc

2klcl

2kle2

2kle3
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One can see explicit steps toward improving his
desireability =~ learn, reorganize, strengthen, etc, 2klch

as oppossed Lo not peing old enough, or the right
color, sex, religion, school, or tall enough) 2kleclhsa

There are enough to choose from that his shifting
from one to another doesn't devastate the opportunity
for the one to continue existing 2klch

You don't like to fire old Smithers, even if he's

a mareginal mechanie and you don't get alone with

him well, because you run the only garage in town

afid who woula hire him 1o do something else that

nhe does worse than car fixing? 2klcha

nowever, 1if there 18 a relatively active market

tor mechanis, Smithers will move around unti]l he

either finds a role and a boss where he isn't

marginal, or else he sifts out the bottom as one

wnom the garage environment cannot accommodate ==

where it was a well=-tesved decision by this

environment. 2klchb

It is relatively easy to makKe the transition between
deing business with one client (contractor) and
taking up with another. 2klcé

i1.2., not difficult to arrange timing, transfer of
information, rearrangements in your system to

accommoaate tne new party's specilal

cnaracteristics, etc., i 2klcéa

There are enougn #Zradations of role requirements that

one can make the transitions to a

next=higher=chalilenge role by a rezsonable transient

period of extira eifort. 2kle'?

Characteritics of a limited market: 2kld

Difficult to become aware of canaidates, to pe able
to evaluate them 2kldl

Hara to communicate with them (eiher to gain access,
or to nave &z good language or communicaing
relavionsnips,es) 2kld2
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Hard to negotiate == lack of flexipility, of openess,
of clarity of need, possibility, value and CO8t, ees

Few choices, in people to collaborate witn, to work
for, %o hire

Difficulty in changing working relationships ==
either in changing to a boss that is better, or in
replacing an employee,
Such a "sparse" market that there is too large a step
in requirements (or price) vetween current ciient (or
contractor) and the next better one,
You can't improve your peosition without the
penefit of tne new relationship, but in the
current relationsnip you can't gain the position
(resurces, capability,..) to swing the next one,
Everypboay benefits from being aple to adjust his working
relationsnins as tne environment changes, and as his
needs and capabilities change,.

Changed=market aspects of Multiple Access Computer
) Networks:

Notes
Information=handling resources

Hardware
Processors
Communication Links
Terminals
Storage facilities

Software
File management
Transaction menitoring and accounting

-

Communication

2kla3

2K1ldL

2Klab

2K1ldeé

2kldéa

2Kle

2K2
2k2a
2k2al
2k2zala
2k2alal
2Kk2alaz
2k2ala3
2k2alall
2k2alb
2k2albl
2k2alp?2

2k2alb3
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Personal augmentation 2k2albl

Team augmentation 2k2albs
Utility services 2k2alpé

Human resources 2Kk2az
Contractors 2K2a2a
information consultants or guldes 2k2a2al
Continuing service 2k2a2a2
Special project 2k2a2a3
Clients 2k2a2b
Students 2k2a2c¢
Knowledge=worker environment 2k2a3
Information=nandling resources 2k2b

There 18 good chance for open competition to exist in
the information-handling services available to any
given party: 2k2pl

Different hardware facilities should pe able to be
integrated into the Network, to offer parallel,
competetive service for processing, storage,
tranamission, or 1/0. 2k2bla

Different software, in the same or different

nardware configurations, can offer competitive

services for operatin on clients data, or

gupporting his programming and operations, 2Kk2blb

Conversion, for a client to transfer his business 5
from one contractor to another, would become a matter
for a new degree of concern by the contractors. 2k2b2

Mueh smaller incremental effort likely to be
involved, since a client does not need to 2k2b2a

install and maintain an aluvered computer
installation to consider a change 2k2b2al
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or feel collaverally responsiople for forcing
cther users into changed processes or rate
structures when he chnanges his "configuation". 2k2b2a2

o a contractor, adapting to smaller relative

ciianges in a clients needs would become more

important as the threshhold becomes ever smaller

for the amount of unsatisfied need at which a

client will switch contractors, 2Kk2b2b

n

effect of this on attention to conversion == 2k2p2c

contractor would essentially need to make
flexicle changes come easily, to keep customrs

from wanderineg. 2k2p2cl
What's the diifernce petween this and

COnNVersion == 2k2b2c2
I1f contractor cmes up with 2k2p2c3

Sav a contractor is pushed by competition to

come out with a rather radical change in a

system == he'll need to fight to keep his

customers, and the difference often will be

affected bv the ease of converting to a new

gervice. 2Kk2b2clh

this conversion facility will become an
important competitive 1ssue 2k2b2clha

T0 Keep old custoners if come up With a
radically changed new service in heroic
effort to meed competition, 2k2b2chal

To Lry to get new customers away from
existing services witn competitor

CONULracLors, 2k2pb2cha?2

Hardaware 2k2b3
Software 3 2K20U
Human resources 2k2c
Contracuvors 2k2cl
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glients
students
Knowlecdge~worker environment
The intellectual impact will come from several factors
wnien will increase significantly:
resources for any individual == data, helpful processes,
access to other minds
dialogue capabilivy with these other minds
personal mopility and power for searching,
interrogating, analywing and integrating
coordinative capabplility == enaovling teams to form
quickly and attack very effectively very complex and
urgent, proolenmns
inter~personal vigipility, wareness, evaluation
Competition ranging over mucn more detaled substrictue
) of activity for ilnaividual n teams.

The result will be a radical change in the wnole
intellectuzl, workaday, career=development environment,

Schools will be much less a formal, isclaed period of
one's life or day

Learning will pe integrated with your involvment
during all the days of yvour life

Mueh higher personal mobility to

evolve into capability (knowledge and skill) areas
pest suited,

evolve role structures pest suited Lo a given task
ana vask team

see one'self clearly in relation to others (in

8killg, Knowledge, reputation,..) and see what he can
do to improve his standing.

10

2kzez2
2k2c3

2kad

2k3

2k3a
2k 3D

2Kk3c

2k3d

2k3e

2k3f

2KL

2kla

2khal
2klib

2kLpl

2KLb2

2klb3
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see and evaluate other people, and to negotiate for
the services (or even products) of those with pest

value to you 2klhol
Notes from actual ICHMAC prepartion 3

Introduction 3a

Intellectual == clarify: dinosaur, library, organism,
survival, ecology 3al

Liken nhuman organizZation == computers and MACN like nervous
systemn basiecs directly talk of equivalent sensory, memory,
reflexive sneed 3a2

Intelilectual part 18 built on this, perception,
visualization, creztivity, rational thought, self
training 3a2a

Since wortin of MACN quite apparent in increaseaq
effectiveness of organizations, this seems reasonable for
intellect == concernd with increased effectiveness of human
organizations and institututions by knowledge processing at

higher levels. 3a3

Drucker concept, Knowledge worker, supports this model all

along 3al

Considering then, changes in this part of oreganization, and

implications in ecology of the organizations, 3ab
Office model 30

private domain for study, formulate, launch and receive,
equivalent place to I/0=edit block (P2) in DIck Raymond's

model . 3bl

Thisg characterizes area of Ny WOork .. let me make it a bit

real for you. 3b2
Svsten aporoachn, bootstrapping, system=development
group, facilities 3b2a
Slides 3b2p

people at consoles ana meeting, display and eidophor
(presentaions and movies) 3b2bl

Ll
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Skip detaill of NLS (aleady published) 3p2p02
Bootstrap seguence as view seqQ example, and for
hootstrap description. 3p2b3
NLS as instrument, to cement conept 3b2bl
Dialofgue sequence as one facet of new developements 3b2bb
NIC involvement, remote NLS 3b2b6
Miscellaneous == cescriovton language, worth of a minute,
style and method changes 3b3
What I see from MACN then 3c

Direct economics == sccess L0 more resources, shared by
more users 3cl

Secondary service =2cononics == competetive market in which
services and users meet 3c2

Direct organizational effect == collaboration, teamwork,
new roles and working relationships 3e3

Secondary organizational effects == visibility, mobility,
quicker and more comnplex contractural setup and execute
(esg« Negotiate and exectute a 20=min Jjob in 21 min),

transaction system €asy, 3ck

Tertiary organizational eiffects == new forms, new

marketplace for organizational transactions, 3¢5
Instances and examples 3a

Close in == console, command language, etc, =~ many kinds
co=exist in MAON, but for one user, uniformity in both over

range of activity 3al
Skills, Knowledge, radical changes in what's required to
stay competitive 3dla
Attitudes most important (esp during transition) 3d1lp
Bigger sphere 3d2
privaéy vs., openess issue 3d2a .

12
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among teamates == much openess, but saturation with
information and interruption possible (consider
closed~=circle model
the cpen teazm Will be the more effective tean,
competition will push hard to overcome attitudes and
surnount problens

and blgger ==

Service institutions, like libraries and universities

serving not only in much different environment, bput
dealing with very much different clints.

Conclusions

Assuming that natural forces bhring this about, need a new
discipline (science and engineering).

Su (21 May 770) EE Seminszsr

NP notes

System organizations to come == network, with processor and
storage capacity distribed among the noces in some fashion

Need for a "professional" in a given discipline to have a

value framework == for that discipline, and for himself
(perhaps also for his employer).

Pnysical communication, to and from humans, ever more
important.

Slide candidates
People, consoles, meetings
Dialogue seaquerice
Display CRT, Eidophor
NLS as Venhicle

Bootstrap sequence (3)

L3

3d2al

3d2a2
343
3d3a

3d3al
3e

3el
I
ha

hal

Lha?2

ka3
La3a

hal
hala
halb
Layc
Lhala
haye
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IMP sevup, inverface nardware and [MP=Modem hajt
Network seqguence == equiv "oblack box" Lalg
NIC configuration halhhn
Remote ufiche reader (schematic) haii
Files, collections, links (DAE sequence) Lhakd
Link Jjunp 2=sequence (Mimi's, M15,16) Lhalk
NLS conipiler=languages organization (3) sanl
Slide canaidates hab
People, consoles, meetings Laba
Dialogue seaquence Labo
Display GRT, Eidophor hasbe
NLS as Vehicle Labd
Booustrap seguence (3) Labe
IMP setup, interface haraware and IMP=Modem nast
Netlwork sequence == equiv "plack box" Lasg
NIC coniiguration LaSh
kemote ufiche reader (schematic) ha5i
Files, collections, links (DAE sequence) Labj
Link Jjump 2=sequence (Mimi's, M15,16) hask
NLS compiler=languages organization (3) 4abl
Cutline Lo
Introduction Lbl
Want wo cover topics of: 4bla

Lh
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Interactive=conputer support of human intellectul
endeavor kblal

Multi~access computer neitworks, andparticularly the
ARPA Net kblaZ2

The meaning I give to "intvellectual" here, and the
general relavance to human institutions of tne

computers and networks. hbla3
General look at my current researcn activity Lblal
Type of implications forseeable, Lo individuals,
organizatons 4blab
First, though, talk a bit about goals and values: 4blb

It is open to an individual to consider the various
effects and by=products of nis preofessional
ENdeavors., hblbl

Suppose that ne has a particular set of values and
that he wishes to optimize the worth of these
products of nis efforts accordingly. Lblbla

Realize that there is generally no framework, in

any of the university=taught proessional

disciplines, in which to treat such a proplem ==

there aren't the vecabularies, the condepts, the
formulations and data, and most importatly there

aren't tne attitudes tnat this i8 an important

part of a person's becoming a pofessional (and

thus warranting a place in university or later
professicnal activities), Lblblb

For a specially trained graduate student, say at age

25, there lies vefore of him a2 considerable resource
expenditure within the general framwork of

professional activity. In terms of his personal time

alone, ne has about 5 million minutes over wnose

application toward results he has a good deal of

control. Lblb2

The question is, then, what does he want to see done,

L0 have changed in the world because of that
investment, ¥hat return does he seek? kblo3

x5
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My Serious review of this at age 26 led to a big
change in my life == and the entire content of this
talk directly reflects thises

ASK now it is preovided for any individual to review
his value struture, scout the terrain ahead, select
goals and routes, invest intelligetly toward those

goalB, review intelligent.iy his progress and possiple

need for change in values, goals, or etc.?

And for human oreganizations, even more critical and
diffieult. Soit is toward some help in this process
that I decided tLoinvest my career,

Human Intellect, and Organizations.

My

Intellectual == clarify: dinosaur, library, organisnm,
Burvival, ecolegy

Liken human erganization ==~ computers and MACN like
nervous system paslcs directly talk of equivalent
sensory, memnory, reflexive speed

Intellectual part is puilt on this, perception,
visuzlization, creativity, rational thought, self
training

Since worth of MACN quite apparent in increased
effectivenrsg of oreanizations, this seems reasonable
for intellect == concernd with increased effectiveness
of human organizations and institututions by Kknowledge
processing at nigher levels.

Drucker concept, knowledge worker, supports this model
all aleng

Censidering then, changes in this part of organization,
and implications in ecology of the organizations.

current work
Office model
private domain for study, formulate, launch and

receive, equivalent place to [/0=edit block (P2) in
DIck Raymond's model,

L&

Lblbol

Lblb5

Lblbé

Lb?2

Lb2a

Lb2b

Lb2bl

Ib2ce

Lb2d

Lb2e
Lb3
Lb3a

Lo3al
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Slides Lb3b
People, consoles, mnmeetings hb3bl
Display CRT, Eidophor Lb302
NLS as Vehicle Lb303
Files, collections, links (DAE sequence) Lb3bl
Link jump 2~sequence (Mimi's, M15,16) Lb3b5
Dialogue sequence " Lb3p6
Network seauence == equiv "black box" Lb3b7
IMP setup, interface hardware and IMP=Modem Lbo3bd
NIC configuration Lb3b9
Remote ufiche reader (schematic) Lbo3b10

Remote NL3 resource Lb3c

Illiac IV esource kb3d

Remote ifle storage, data=base=management system, Lb3e

Inplications Lol

What 1 see from MACN then Lbla

Direct economnics == access Lo more resources, shared
by nore users Lbkal

Secondary service economics == competetive market in
which services and users meet Loha?2

Direct organizational effect == collaboration,
teamwork, new roles and working relationships hbka3

Secondary organizational effects == visibility,

mebilivy, quicker and more complex contractural setup

and execute (e,g, negotiate and exectute a 20=min Jjob

in 21 nin), transactvion system easy, Lblhalk

17
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Tertiary organizational effects == new forms, new
marketplace for organizational transactions, LbLas

Instances and examples Lbho
Close in == console, command languarge, etc, == many
Kinas co=exist in MACON, but for one uger, uniformity
in poth over range of activity Lbhbl

SKills, knowledge, radical changes in what's
required to stay competitive Lbhbla

Attitudes most important (esp during transition) hbhplo
Bigger sphere Lbolkb2
privacy vs. openess issue Lblb2a
among teamates == much openess, but saturation
with informaticn and interruption possible
(consider closed=circle model hbhb2al
the open team wWill be the more effective tean,
competition will push hard to overcome
attitudes and surmount problems Lbkb2a2
and bigger == Lblhb3

Service institutions, like libraries and
univeregities Lbub3a

serving not only in much different environment,
but dealing with very much different clints. Lblub3al

Conclusions Lb5

Assuming that natural forces bring this about, need a
new discipline (science znd eneineerineg). Ibsa

18
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Ooverview 1
File Handling Service System 1la

The FHSS 18 a library of routines (modules) which perform
basic operations on and with files, 1zl

Basic operratio operations include storage allocation,
backup, low=level directory maintenance, openning,
closing, locking, retrievlal, and similar functions, lala

This library serves as a base for writing File systems, laz

Although the FHSS will initially be accessable to only
qualified programmers, it will be eventually interfaced in
such a way so as to pe useful to a user writing a HLP,. la3

File Systems 1b

A file system is a relatively high level program (or set of
programs) which enable a specific user or anotherr systenm
to mminpulate files. 1bl

The file handling functions of a file system will pe
implemented by calling on routines in the FHSS, lb2

Examples of File Systems are Archive Storage Systens,
'Personal' user file directory manipulation systems,
Automaatic Backup File retrieval systems, and others. 1b3

Note that a File System may do many operations other than

ones directly concerning f£iles, The main restrictions being

that it be (1) high=level, and (2) concerned with file

handling at some point. 1ol

This is a relatively simplified model, le

Whielile it is conceptually convenient to divide the world

into 'service systems' (in this case file manipulation

lipraries) and 'users' (file systems), it is not so simple

in real life, lecl

Oone anomoly which is especially important 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

Qur design should explicityly allow for this important
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mobility, and any File system should pe considered a
candidate for the FHSS,. lec2a

This particular feature ties in very stroongly with the

concept of HLP's (where one HLP May invoke other HLP's)

which suggests that by making the basic FHSS accessable

to HLP's, and implementing File Systems as HLP's, the

desired facility may be automatically provided, le2b

no

Library File System

The Library Files System (LFS) is a specific file system which

Jis designed to support the needs of ARC/NIC library systems, 24
The Journal, NIC, RINS collection, etc, are library
systems. 2al
The primary features of the LFS will be: 20

=Automatic allocation of second , third and (potentially)
lower level storage, - 2bl
Files within the scope of the LFS will be moved between

the various levels of storage accordineg to an

accesability criterion, 2bla

The criteria will pe a function of storage availability,
frequency of access and time since last access, age of

file (ineluding consideration of superceding versions),
priority of file, access requests, and storage device
characteristics. 2plo

=Automatic Retrieval of files in the systenm 2n2

At the highest level, an attempt to open a file which is

in the LFS will initiate retrieval mechanisms to bring

the file into a storage medium which may be readily and
directly accessed by an NLS8 user, 2b2a

If the retrieval request is likely to take a long

time (e.g«. 1 min or more), the user opening the file

mmay be allowed to abort the open reques and either

have it ignored, or ask the LFS to retrieve the file
regardless for a later attem 2p2al

at opening it. 2b2a2
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=Automatic File Maintenance

While this may be assumed to pe a function of any File
System, we mmntion it here because it is especially
important to be able to enter a file into the LFS, and
then subsequently disregard it except for accessing.

A complication in maintenance arises when we begin to
consider pack 1links and comments such as we will want in
the dialogue systen,
A solution to this problem seems appropriately
deferred (although not compelletely ignored) until we
decide how we are going to do back=links and set
manipulation.
=TENEX File Handling Capabilities
It seems highly desirable to think of the LFS
capabilities as extensions to the normal TENEX file
handling capibpilities.
Thus a system using the LFS will not only have access to
the special tools mentioned, put also to all of the
normal TENEX f£ile handling tools,
Implementation Baseline (6=10 weeks)
Detailed Specification (2=3 weeks)

Defining specific modules needed in FHS3S, and necessary
interfaces.

Searching out and defining interfaces and modifications
necessary to TENEX to accommodate,

Specifying interface of LFS to library systems (and,
presumapoly, operators/users)

Module Design (1l=2 weeks)
Detail specification of logic flow, etc of modules,
Coding (1 week)

Includes modules, interfaces, and Necessary TENEX
changes

2b3

2b3a

2630

2b3pl

204

2blLa

2bub
2¢

2cl

2cla

2¢clb

2clce
2c?
2c2a

2c3

2c3a
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Depugging (2=4 weeks) 2ch
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Memo: Considerations regarding extending 940 lease

It seems reaonably probable at this time that we will not have
NLS up for general use by the Feb 7 date scheduled for 930
removal, It also seems likely that we could arrange a short=ternm
extension of our %40 lease, to allow us to continue operating
parallel sytems until the NLS10 would pe in better shape, This
memo states my present attitude about the matter.

We are very much pinched for cash over the next six montng ==

see (5625, 2pl). However we could find ways to borrow from our
next period, nivbling away at the $110K or so that our budget has
reserved for special items such as moveable=head disk lease,
frame~jump microfiche system, graphic=printer system,
speech=string 1/0 equipment, and/or etc.

Bill English is going to find out about the conditions of cost
etc. under which we might extend the $40's stay; and we can
certainly consider it if the need seems great enough, relative to
these other items, and relative 1o the worth to our whole effort
of having the 94O for a longer period.

We now pay sometning like $l86K/month for the $40 equipment that
will be leaving. This 1s a sizeable resource module, but not
overwhelming. kelative worth of other things, within my
framework now, is expressed by the following:

I think I would rather have the $18K than a month's access to
NLS for the NIC and our other ARC operations. However, if
the gap were going to extent to two months or longer, I would
have to reconsider ~- something like, "we could hold our
breath for a month, but we'd begin to suffocate somewhere
beyond that,"

A critical issue then is the value to the NLS10 development of
having the 940, If losing the 940 on '7 Feb would cause a
two=month gap, but keeping the 940 would get NLS10O going in a
month, then I think I would vote for a month's 9L0 extension
if there is gome wWay we could arrange it.

But if losing the %40 on 7 Feb meant that there would be up to
a months gap for NLS, and that the lO~development team was
somewhat hampered but not crippled by losing the 940, then I
think I would feel 1likKe dropping the 940 and holding our
breath.

I will welcome hearing other thoughts on the natter, and be happy
to reconsider my position via dialogue with other considerations;
but having exprssed these above thoughts, I shall otherwise await

La

b

Le
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developments., If there evolves a considered recommendation to
keep the 94O, 1'll expect to receive a proposal from WKE/WHP and
company, and a JCN/DRB O.K. 28 to the fund Jjuggling reocuired to
balance our accounts.
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Memo: ICON, and NCP TENEX Implementation

It is becoming worrisome that BBN may not be able to implement
the Network Control Program (NCP) for TENEX in time to meet our
schedule for offering on=line NIC access. We pnave two bagic
alternatives: walting until they (or another TENEX site) develops
the NCP, or implementing it ourselves. My current inclination,
as explained pelow, would be to wait and to make it elear that we
expect BBN to deliver a TENEX NCP == until, of course, there
might be issued a formal and direct indication that such was no
longer intended/expected by the BBN/ARPA pair, or until other ARC
needs than those discussed here make it of very high alue for us
to have an NCP.

Rather than sweat about the NCP prohblem, | would put our

energies into developing the ICON System == which 18 my new name
for an Imp CcOmmunication Network, ICON would serve terminals
tied directly to IMPs, usSing a standard Honeywell=516 Typewriter
interface, The terminal would be located at the site's NIC
Reference and Ccommunication (R&C) Station, and ius
first=priority site use is for k&C (NIC) business. 1Initially,
one terminal per IMP can likely be served using the current
Teletype interface == BBEN (Frank Heart) seems willing to consider
Sharing that interface'!s use with their occasional
maintenance=Teletype use,

For more detail on what 1'm thinking about relative to ICON,
refer to my "NETWX Memo" (L790,), Which discusses in some
detail various considerations and possibilites for makine
Network=-communication use of the IMP typewriter ports. There
are several configurations of software modules that could
support such a communications system == the "ICON
configuration" that I currently want to push anead on is
outlined briefly in (4790,3alLk) as "Host=Supported Central
System,"

Briefly, ICON would consist of a processcor, running in TENEX,
that controls the IMP typewriters when they are used in the
ICON mode (as opposed to "normal," IMP=DDT operation)., I
assume that we could develop the initial version of ICON to
work with only a very rudimenary (and easily implementd) "NCEB"
interface to the TMP, and that we could thus provide very
effective communication, reference, and documentatlion support
to the R&(C Stations without the full=blown TENEX NCOP.

Consider the following:

(ICON would have considerable value, even if every site had

28

2b
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Memo: ICON, and NCP TENEX Implementation

its IMP=interface hardeware and NCP working. See (L&22,L4) for
a discussion its value in this regard.)

With an ICON systen, E&C Service for the sites would be
entirely independent of their interface hardware, their NCP,
and their host's problems with operating systems, systenm
loading, etc,

Sinece it is expected that the various sites will pe quite slow
in developing reliable Network access through their NCP's, an
early implementation of ICON would provide a very mnuch
enhanced R&C Service to the network, and likely provide a good
stimulus toward increasSed interest in Network aetivity and
toward getting the sites on the air with N(¢Ps.

When Person A at Site A wants to communicate with Person B at
Site B, he (probably they) wouldn't want to be blockd by the
fact that at one or both sites there happened to bhe relatively
low value placed upon having a working NCP up and having
log=on capacity available for communication terminals.

Assuming that ICON is a feasible system concept, and that we
decide that that's the way we should support a Network Reference
and Communication system, then it would sSeem wWe sShould bypass
TENEX NOP and go directly for ICON. ICON alone would be much
more effective for on=line NIC service (at least until next
summer) than would pe a Reference and Communiion system dependent
upon user terminals being linked to NIC via host=NCP chains.

34
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Preparatorv Notes for Robertvs/Crocker Visit of wWed & Jan 71

Basic "day plan". 1

Expect to follew Larry's needs and interests in reviewing our
activities or in his deseribing ARPA's plans and desires, we

will bpe prepared with materials etc, for describing and

demonstrating relevant history, status, plans and computer

processes, la

Have an ocutline of topig areas prepared (cf, 2 below) as a

guide to our activity, and as a means for organizing our

reference materials and the people who can present and discuss

them, 1lb

Conduct meetings in Cave; assume that Bill English, Jim

Norton, and Diek Watson are involved for most of the time;

others brought in when relevantj; Dave Brown welcome to 8it in

on as much as he wants, lc

Break for a groeup lunch, in the lab, with broughtein food.

Either during, or after, see if Larry is willing to have an

informal discussion wtih the group about Network activity and

plans, ARPA's general plans, etc, la

SRl people who may actively become involved in the day's
discussion are listed in Branch 3 pelow., A bit of descriptive

text is inserted for orienteation (of all parties). le
Agenda PpPossipilities 2
NIC Plans
see(english,plnotes,sched: ebbtznd)). 2a
Review of general NIC plan 2al
Reference to past plansg 2ala
1969 proposal, covering current contract period
(5229,). 2alal
"Relevancy memo" submitted t ARFA on 7 Dec 69, in
support of the proposal (5220,). 2alaz
Basic items, from proposal 2alb
Prepare set of basic services: 2albl
Collection 2albla
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Preparatory Notes for Roberts/Crocker vVisit of Wed 6 Jan 71

TODAS 2alblb
GODAS 2alblc
Changes 2alc

PDP=10 transfer causeg early manpower drain toward
increasing service=system capacity and implementation

flexibility. 2alcl
pesire to get some activity going motivated the
"Network Dialogue System" (L792,). 2alc?
NIC Status Now 2az2
Network Dialogue System beginning to work 2a2a
Agents communicating, beginning to put through some
memos and messages., 2a2al
Collection: 2a2b

Physically have over 5,000 items in ARC's XDoC
Collection (Bibliographic systenm), 2a2bl

NIC Collection will be a sub=set of the XDOC
Collection. 2a2b?

Estimate that 500 to 800 of the XDOC Item would
eventually prove relevant to the NIC clientele, 2a2b3

gurrently have about 140 items in the NIC Ceollection
(about 120 mailed to sites). 2a2bl

Have isolated about 200 more XDOC items that seem
relevant now == thege are planned for inclusion soon
in the NIC "Subcollection" 2a2p5

Providing for steady addition from messages, memos,
survey summaries, formal Network documentation, ete, 2a2pé

Catalog 2a2c¢

Developed common conventions for catalof entries over
entire collection, 2a2cl

On=line entry formats being converted from old form, 2a2c2
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NIC and Journal collections have their catalog
formats all converted, All new entries going in with
new form, 2a2c3

Each entry is stored now as one long string, within

an NLS statement, with special character pair

delimiters for separating and identifying the

different data elements, 2a2cl

With the new features offered in 110, we will
later pbe able relativly easily to evolve more

efficient data storage forms, 2a2cla
Catalog=Management pProcesses and Procedures 2az2d
Hard=copy "shelf=list" and "index" generation, 2a2e
Rudimentary query system 2azf
TODAS 2a2¢
Output Processor 2a2h
NIC Baseline see( see(english,plnotes,2g: gebtznDd)). 2a3
NIC Staffing 2al
Miscellaneous 2ab
Datatype machine 2a5a

Seems to pe a very intriguing way to produce

machine~input documentation (on a device familiar to

most typists, with readable record, easy conventions,

little training, etc.), 2abal

would seem valuable for us to develop a
deferrd-execution system to handle inputfronm
Selectric/Datatype, and provide documentation support

tc any of these systems in the Network, 2a85a2

Dialogue Support System (DSS) 2b
The Journal 2bl
Message System 2b2
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COM=Publication System
"GODAS"
Publication~grade COM/HC

ARC Baseline Plan

Baseline~Record, General Plan #
see (English, PLNOTES, sched: tebbDnz)

Baseline~Record, Personnel assignements »
see(Fnglish, PLNOTES, 1link: gtebbDnz)

PDP=10 Systenm
l10=transfer status
Notable language and architectural features in the 10
L10 as MOL9LO successor
Much less machine dependence
User=compiled extensions to NLS
Access to command varser (added interactive features)
Access to whole NLS libary of functions
Much extended programming space
Forthcoming:
Planned modularity, sourcew~code debugging
ARC organizing for Operational Service,
Miscellaneous

Remote=5ite experiment

2c
2cl
2c2

2d

24l

2d2
2e
2el
2e2
z2eza
2e2al
2e2p
2e2bl
2e2p2
2e2c¢
2ez2d
2e2dl
2f

28
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2el
People involved: 3
Larry Roberts 3a
Steve Crocker 3b
currently at UCLA where he has been heavily involved in the
Network activity; headed the Ad HOoc Working Group on
"Network=technology" coordinator, and general stimulator of
Network activity. 3bl
poug Engelbart 3c
Jim Norton 34
Background in business administration (Stanford); many
years in SRI's technical administration; joined ARC in June
69 and has been pushing our management=systems development,
(Developed our Baseline~Record system, for instance) 341
Shifted emphasis recently toward heavy involvement in NIC
develeopmnt 342
Responsble for maintaining ARC=Budget records 343
Planned to be heavily involved in setting up NIC
operational structure. 3dL
Jeanne North 3e
Professional librarian support for NIC, neavily involved
(since arrival in August) in development of catalecg format,
procedures for clerical support, liaison with R&C Station
Agents, 3el
Dick watson 3f
Te Join ARC on Feb 1, slated to take over management of NIC
development, 321

PhD in Computer sScience and EE; on staff at stanford
briefly; been with Shell Development Co. for five years;
became head of their l5=man computer=-science group;
authored recently published (McGraw Hill) book on
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time=~sharing systems; Shell moved all their
computer~systems activity to Houston and he didn't want to
EO.

Walt Bass
NIC Software

Bill Duvall
Chief pusher of ARC's Dialogue Support System; has prime
responsibility for desien of conjoint (DSS/NIC)
file=management and retrieval=processor architecturee,
The "Subject" of ocur remote=worker experiment, Depending
upon IMLAC over 2000=paud line, developingk the IMLAC
software toward full NLS power (to yield a easily copied
prototype for quickly giving CRT/NLS power to remote users
over te Neutwork)..

Bill English

Bruce Parsley
Output Processor (GODAS)

Bill Paxton
Languages, architecture

Charles Irby
User Features

Jim Fadiman
Psychologist, management consultant; been involved with us
for a year and a half, helping us work on the
organizational development for our new team=working meodes,

Dave Brown

Manager of Computer Science lLaboratory, in whiech ARC is
organizationally located (also supervises Al Group)

3f2
3e
3zl
3h

3hl

3h2
31
33
331
3k
3kl
31
311
3n

3ml
3n

3nl
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SUMMARY: This memo summnarizes major points of the day's meeting.
Some associated memos contain other material related to the
visit:

(526L4,) contains material that I prepared previously as a
guide for reviewing ARC, NIC and Network activities relative
to lLarry's expected needs.

Topic headings were:
Basic "day plan".
Agenda Possibilities
Feople involveaq:

A copy of this material was provided for each major
participant; Larry and Steve (Crocker each took a copy home,

(5266,) contains a summary of Larry's comments about his
Network plans, and (5267,) contains discussion notes on a
graphie, hard=copy transmission ana printout system thnat we
agreed to study.

Summary notes about the meeting:

Larry had called several weeks ago tO Set up the visit, He
seemed concerned with NIC progress, and with the
"entanglement" of NIC activities and people with "the rest of
ARC's pursuits." oOne specific statement was something like,
"What about getting a manager explicitly for the NIC project?"

Becaugse Steve (rocker's activities and plans seemed closely
related to our topics, I sugegested that we include nim in
the meeting (which was done),

Roberts and Ccrocker arrived a little after 10 a.m.,, and left a
litte after 1 p.m, HOSL of meeting was in the Cave, with DCE,
WKE, JCN, Dave Brown ana Dick Watson present, Lunch was a
whole=group affair (sandwiches, salads, soft drinks vere
served buffet, all of us distripbuted in a sort of circle,
close enough to talk across. Larry spent about 15 minutes
addressing the group, answering questions == see (5266,).

We first discusgsed his review needs, and divided thnem into
three main topics: NIC status and plans, ARC's overall status

la
lal
lala
lalb

lalc

laz2

1b

2a

2al

2b
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and plansg (including budget breakdowns), and our experience in
using Utanh's PDP=10 over the Network.,

The budget

interest seemed to stem from ARPA'S wanting to

Know how we were apportioning our resources between NET/NIC
support and "ARC kKesearch." We couldn't show him such a
division == we could only point out that a great deal of
our work in DSS, "Remote wWorkstation", etc., would pe
directly mappable into NIC services when we had thenm
working, and that there were really a relatively small

proportion
supportive

our having
management
about tnat
Othervise,

we brought up

of our activities that weren't directly
of the NET/NIC work.

arranged for Dick Watson to take over the

of NIC development apparenty met Larry's concern
matter very well, See(2a) above,

NIC and ARC plans seemed satisfactory,

the topic of a central, high=quality COM

publication service for the Network, pointing out: how it
would complement the draft=copy graphic output devices they
wanted to distribute about the Network; the importance we held
such a service to be for NIC; and how mueh it would improve
ARC's graphiceportrayal development to have our local hard
copy pe derived by te same "publication" formatter and
portrayal generator (via a Princeton storage scan coverter

onto either a

regular 875=line TV monitor at an NLS work

station, or through such as LDX to page copy).

He asked for a gquick summary estimate to be forwarded to
him by Friday 8 Jan so that he could consider it in his
budget review,

We discussed the question of ARPA'S providing a standard
graphic printer at each site, so that graphic material could
be transmitted about the Network, (5267,) summarizes this

discussion ==

we agreed to spend about a man month studying

the problem and producing a recommendation,

2c

2cl

2¢c2
2c3

24

24l

2e
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Log: Comments about ARFA Network by Larry Roberts on 6 Jan 71

Note: The following were from notes I made while Larry was
addressing a meeting of ARC staff at luncntime, during his visit
here on é Jan. See (5265,) for general meeting=summry notes.

NSF likely to get onto the Network, with about five terminals, in
late 1971,

Universities are interested, particularly because the Network can
allow them to share some very expensive but lightly loaded
special resources,

Expects something like 21 nodes by mid 1972,

Sometime about the end of 1971, likely ready to open the Net to
any government agency willing to pay their costs,

Exploring the possiplities for a contractor (e.,g. the telephone
company) taking over and managing the Network == perhaps by 1972.

Like, there could grow to be up to L0 to 60 nodes,

Perhaps some Federal agency might want to take it over as a
communication system,

Possiply let some utility organization link into the Network just
to sell service.

He envisions having as service centers UCSBE, ILLIAC, and NIC
== perhaps others, before then.,

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

For the current 11 sites, he guessed that it would be summer
bpefore they all have their NCP software working.

Network operating costs for the next=generation IMP=pnonelink
arrangementi

About §3K/month to have an IMP connected into the Net,
current IMFP is8 about 36K/month,
About &,25/megabit for transmission,

If fully loaded, transmission would be more like

éa

6b

r(a

10
10a
10al

10b
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$,08/megabit, but he was assuming a "peak=loading factor"
of about 3.

This is for a network with from LO to 110 nodes (I think this
is what he said). ’

They plan to use 10 kilobaud links (rather than the current 50
kKilobaud ones) to some ©f the more ligntly=used nodes,

Planning on a couple of transoceanic links,

One that will go through England an on to Norway, with several
possible nodes set up in England,

Trying to negotiate a link to Hawaii. (About Australia:
overwhelmingly far,)

Plan is for the trillion=-bit laser store to begin operation in
March 72 (wherever the ILLIAC IV will be),

Several companies now considering buying IMP& and setting up
their own networks. Also, some consideration going on of
companies sharing costs on the current Network == hut this
couldn't be done if ARPA retains "ownership" because of
governmnent policies,

10bl

10e

1l
iz

l2a

12b

13

1y
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Roberts and ARC: Graphic Communication and Printing via Network

During Larry kobert's 6 Jan visit, see(5265,), he and Steve
Crocker expressed considerable interest in some means for
handling full=graphics portrayals == transmitting through the
Network and printing onto page copy at any site,

Larry is thinking of some solution that would cost on the
order of $510K per site, produce page prints at least
acceptable for working drafts., Seemed to accept the
possipility of a medium=quality character generator,

Discussion soon bogeged down with the familiar set of
conflicting considerations == t0 avoid duplicating the picture
drawing equipment, need send fully made picturej; tvo have
reasonable cost must use either a display=copier with builtein
character set (e.g. Tektronix), or a scan=line printer such as
Gould~Clevite or Xerox LUX == but he LDX cannot print a scan
line as=synchronously and thus needs prohipitive local bhit
storage if the whole raster needs be transmitted, G=C can
handle each scan line assynchronously, and is reasonably low
priced., But now solution seems t offer high auality and low
cost,

It appeared that someone would have to make a pbetter study, and
Larry asked us to do it, WE AGREED TO INVEST ON THE ORDER OF A
MAN MONTH, in collaborative communicaton with Steve Crocker, and
to forward to ARPA a recommendation as to how to proceed from
there,

Dick wWatson and I had a strong feeling that the type of
solution offered by immediate rental of Tektronix
display=copier terminals would be better than to take a year
to enegineer and develop some "more elegant" solution, The
Tektronix could support a very wide range of experimentation,
and would generally provide completely adequate working copy
of any graphic material. Getting the experience in using the
Tektronix would be very valuable in converging upon the
requirements for a next generation that could be more elegant.

la

1b

23
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Phone Log: Call DCE to Dr, George Dodd, GM, re,(561h)

This records mny call to Dr.George Dodd, Computer Technology,
General Motors Technology Center, Warren, Michigan, phone (313)
575=3008 (direct line):

I wanted to see if ne had gotten my letter, (561lL,).

Decemper 7 letter from me (561L,) had wrong name (Dobbs) == he
hasn't received it,

He'll contact Pete Fisher to porrow our ASIS film,

’

If Pete has sent it back to us, George will drop us a note, to
arrange for a loan of his own.

He invited me to spend & day at GM sometime, He'd arrange
meetings with their system=development types.,

la
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Letter: D,C, Engelpoart to George Dodd, GM Research Laboratory

Dr, George Dodd

Computer Technology,

General Motors Technology Center
Warren, Michigan

Dear George;

(Notes; This letter as originally sent (7 DEC 70) unfortunately
had your name wrong == ARC~file (561L4,). Despite our supseguent
phone talk == ARC~file (5668,) == I thought that you might want
to see the original material, DCE)

Wwhen we talked at FJCC, I told you about a movie that we had
made, and which you might well find worth seeing, Wwhen ]
inquired about availabiliy here of a 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 fuss and overhead and such if you could
give him a call, and get it from him after he is throueh,

The movie is on three 33=minute reels of lé-mm black=and=wnite,
with an optical sound track. Besides 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 nmight
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 "on-line presentation"
that our group made for the 1949 Annual Meeting of the
American Socieity for Information Sciences (ASIS), in San
Francisco, WwWe leaged two microwave links to the City from our
lab, and used phone lines to connect conscle control and
interconm,

You might (possibly) remember that we use 875=line video to
pipe our displays out to our consoles (in our lab); we have
also acquired some standard equipment for switching, mixing,
and frame=dividing the video, For our presentation, we
borrowed an Eidophor video projector, which 1s an amazing
device that projected an easily viewable, movie=bright image
for our near=800 person audience,

I sat at the front of the auditorium, at one of our working
consoles, A PA sytem projected my voice, and the Eidophor
projected my images == images of my face, of my hands at the
controls, and of the computer=generated displays I was causing
== as produced by a number of TV cameras and switced, mixed,

ka

5b
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split, etc. by Bill English at a control station at the back
of the auditorium, Wwe even switehed in live camera shots of
our lab in Menlo Park, and of people at consoles there who
gave presentaions to the audience on special aspects of our
work. Wwhile they talked, various camera shots of them were
projected for the audience to give the speakers a real
"presence" in the guditorium, and these shots were intermixed
and/or overlaid with the computer=generated images they wvere
controlling as part of their presentation.

Since the full prsentation was designed both to descripe our work
(goals, techniques, and the way we apply these techniques in our
work) as vell as to demonstrate how we do things, the movie
record is the pest thing we've found for communicating what is
going on here. I truly hope that you can find time to see it.

It would seem to me very worthwhile if somehow the things that
both of our groups are doing can begin to benefit from some
direct dialogue betwen us, Toward this end, I am sending copies
of our latest reports, and I will seriously try to work in a
visit to your labs at some mutually convenient (or reasonably
convenient) time,

My very best regards,

Douglas C, Engelbart, Manager
Augmentation Research Center
Stanford Research Institute
333 Ravenswood Avenue

Menlo Park, California 94025
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Design Notes: Set=Manipulation Query Systenm

INTRODUCTION 1

These notes deal with a first stage of set=manipulation

conventions and proceses, aimed expressly at doing querying

over the ARC Catalog, or its various sub~collections (such as

for NIC and Journal). la

I envision these features, and their naturally evolved
improvements, as providing all of the query capability that

our next year of NIC operation would reasonably need, I'm

not limiting our hopes to this; ratner 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

guerying to be guided mostly by needs in development of our
Dialofue Support System == for effectively analyzineg our

Dialogue Records and integrating relevant passages into

updated formulations of needs, possibilities, plans,

designs, explanations, or etc. la2

A first set=manipulation sytem, aimed explicitly at supporting

gquery operations over our Master Catalogs (i.e. over the itenms
represented by our Master=Catalog entries), may be restricted

to sets whose elements are these Master=collection items, as
described and represented by their entries in the Master

Catalog., 10

In this case, a 1list of Accession Numbers is an adequate
reprsentation of a set, and is something that could be

handled relatively easily by a first, simple

set=manipulaton system (as sketched below). 1bl

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 entities of any type ==

€., & text character, a text string, a line in a drawing, a

label on a drawing, a branch of a file, a whole file, another

set, etc. i

To provide for elements that are other sets would seem to
be a most valuable next step beyond handling
catalog=citation elements. lcl

I am hoping that a Query=3et system of the general forn
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described below could be implemented this spring, as one of

the early new things added to NLS under TENEX. 1ld
SET REPRESENTATION, AS CONTAINED IN AN NLS STATEMENT: 2
Syntax: 2a
(SETNAME) COMMENT TEXT # GENPROCESS DATA #% GENERATION
SPECIFICATION ##%% SET REPRESENTATION 2al
Example: 2b

(SET1) Items culled from the time=sharine collectons of

Dave Harris and Tom Cheatham # 8 T71JANOS 1507322 #% |
(Cheatham, DOCFILE, TSSYS) UNION (Harris, STUDYNOTES,

TSSEIBLIO)) IF ( AUTHOR NOT Smythe AND DATE SINCE 68) ##x

L368 L5862 4593 L6EST L6222 4823 U826 5013 2bl

A user can apply to such a statement an NLS operation (eg,

Execute Set Generation"). The processor will: perform the
operations specified in GENERATION SPECIFICATION, to

generate a new set; insert (replace) the SET REPRESENTATION

data; and insert (update) the GENPROCESS DATA. 2p2

SETNAME t=: LETTER $(LETTER / DIGIT) ;3 the name by which the
et can be referenced == a standard NLS NAME, referenceable by
& standard NLS LINK. 2c

COMMENT TEXT $s: BNOT("#") 3 for comments, general descripticn
of the set, etc. 2d

GENPROCESS DATA :=:; SETNUM SETDATE ; e,g. 18 T71AUGLS5 luh2l:l5
== representing information inserted (updated) automatically
by the system at the time the set was generateq, e

SETNUM :s:; 18D ; representing the number of elements in
the set, 2el

SETDATE :s3; DDLLLDD DDDD:DD ; representing the date and

time that the NLS set=generation operation was last

successfully executed on this statement == i,e, when the
associated set was generated, 2e2

GENERATION SPECIFICATION :s: An expression consisting of set
operatiens (inelusion, exclusion and intersection) applied to
sets that are either already formed (given by name) or that
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are defined by content=analysis tests on the catalog entries
of designated sets, 2f

Later refinements should enable these tests to be applied

over any computer data linked to the catalog entries ==

e.g. abstracts, annotative notes, or full content of a

catalogued computer file that is accessible to the system,

We also expect to make similar search and test operations

that begin with the catalog entries of items referenced py

a given item, or that contain references to a given item ==

whieh opens up whole chains of indirect linkage to catalog

entries and associated computer=held data, 211

SET REPRESENTATION :=s: 3ANUM 3 where ANUM is the unique
accession number of an item in our Collection. 2€E

Initially, these ANUMs will be ordered according to
increasing numerical value. Later, we may try to
accommodate arbitrary ordering. 2l

Also, in the initial implementation of the
"3et=kepresentation Statement", the ANUMS will likely pe
listed as a string of numbers separated by spacing
characters == they will be part of the text of the

statement., 2g2
Later, it is likely that other, internal representations
will be coded as part of the ncde data, 2r2a
Discussion: 2h
SET=LISTING BRANCH 3
Syntax of Branch Source Statement: 3a
((LISTNAME)/.EMPTY) ANYTEXT (LISTLINK) ANYTEXT (FORMLINK)
ANYTEXT ## GENPROCESS DATA 3al
LISTNAME :=: LETTER $(LETTER/DIGIT) ; Standard NLS NAME,
used however desired for general reference, 3a2
ANYTEXT ss3 SNOT"(" ; arbitrary text string, user's
option., 3a3

LISTLINK :=: Standard NLS Link, to the Set Representation
Statement whose set elements (Catalog Entries) are to be
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formatted and listed as a plex beneath this statement, 3al

FORMLINK :=3 Standard NLS Link, to the Format=Progran
Branch to be used in formatting the set listing. 3ab

GENPROCESS DATA :=: SETNUM SETDATE == FORMDATE:;; allows

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

SETNUM and SETDATE are copied from th corrsponding data
elements in the SET=-REPRESENTATION Statemnt of the Set
that is to be listed, 3a6a

SETNUM records the number of items to pbe listed ==
allows checking to see if this list has had
subsequent deletions, 3a6al

SETDATE records the "date version" of the set that
was listed == one can check to see if the listing is
of an old, or of the updated, version of the set, 3aéaz

FORMDATE records the time when this set listing was done
(last) == allows checking to see if any of the items has
had subsequent editing. 3a6b

Dicussion: 3b

Execution of this Source Statementof a SET=LISTING BRANCH

(by an NLS operation e.g. "Execute Set Listing"), deletes

any existing sub-plex, and inserts a new sub=plex which is

a listing of the catalog citations of the prescribed set

with formatting as prescribed in the designated Forn

Program, The FORMDATE is updated. 3bl

This allows a user to 1list the elements of a set in any way
he wants, using any of a library of standard formatting
processes, or one of his own, 3p2

The listing is inserted in an NLS file, even for casual
inspection. This way, one can Keep such listings around as
long as desired, returning to inspect them when useful, and

easily deleting them later, 3p3
SET LISTING=FORM PROGRAMS I
Syntax: La



11JANT1 DCE 5273

Desien Notes: Set=Manipulation Query Systenm

(FORMNAME) COMMENT TEXT
FORMATPROGRAM
DIscussion:

The FORMATPROGRAM is a source~code plex, usineg any of the
L10 constructs, and any of the NLS Procedures

The Program may refer to other such programs, e,g. in case
a2 catalog entry (set element being listed) passes a certain
content test it is to be formatted by that progranm,

Sueh reference would be made via an NLS link, using the
FORMNAME of that other formtting program,

Besides specifying the format for listing the catalog
entries, it can specify the sorting keys for producineg
multiply sorted ordering of the items in the listing,.

Lal
ala
kb

Lbl

Lb2

Lb2a

Lo3
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Text Macros for L10, NLS

TeXt macros have bheen widely used in assemblers and ecompilers for
some time,

In higher level languages, there availibility and use often
serves a number of purpcses in progranming:

Flexibility

When constants, flags, logical tests are made via macroes,
it becomes very easy to change baasic values in a progran,

Example: suppose that "Define .ID = .SR '# Defines a text
string .ID with .Sk, and wherever .ID is used, +SR is
substituted,

In TODAS Print (T8P10), we currently want to ignore
markers, so:

Define markerflag s FALSE#;

L]

If markerflag Then ...

Now we wWish to activate the marker code:
Define markerflag = tda.davspec.vsmkri#
The accessing code remains unchanged

Now agsume that in another version (version 2, say) the
markerflag is in a different field,

Define markerflag = IF tda.versionl THEN
tda.davspec.,venkrf ELSE tda.davspec.,vsmkri2#

The accessing statements remain unchanged,
Readability

It 18 desirapble to have programs be as readable as
possible.

23

2al

2ae

2a2a
2a2al
2a2a?2
2a2a3
2a2al
2a2ab

2a2b
2a2pl

2a2b2

2a2c

2a2cl
2a2c?2

2b

2bl
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Text Macros for L10, NLS

To this end, the more symbolic the code, the better,

As illustrated above, text macroes may be used extensively
in mmking programs symbolic,

Convenience

This is the obvious asset of macros. They allowWw a user to
type aa macro cal instead of a long repetitive phrase,

It seems reasonable to aassume that macros have applicipbility in
the general comain of text editing anda viewing.

It therefore seems reasonabel to search for a macro facility
which 1s not only available to L10, but to the general NLS
user.

There are many levels of power in different macro facility.

It is one of those subjects which, the more one thinks about
it, the more features he can devise, until it is difficult to
concieve of implementing a version with less power than the
ultimate.,

With our busy schedule in the near future, we should pe
cognizant that even a simple macro faacility is immensly
powerful, and may be more desirable (because of resource
considerations) than a more powerful version

In specifying a macro facility to be implemented on the 10 (at
least initially), we should consider some of the following:

It seems as though the logical place for a macro facility in
NLS is the portrayal generator,

This acknowledges it's similarity to A/F type of things,
Qutput Processor controls, etc,

One of the prime features of macros 18 that they make
programs (and possibley text in general) more readable,

As such, the macro call syntax should be as transparant as
posgible,

A facility should be provided wherepy the definition of a
mmacro call may easily be seen and changed,

2p2

203
2¢

2cl

3a

La

Lp

5a

5al

5b

5ol

5¢
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TexXt Macros for L1O, NLS

This should imply that a macro definition should be

representable by aan NLS statement. 5cl
It would seem to be desirable to allow macros to be associated
with any file, not just the one in which they are used, 54
There needs, hoever, to be some method aof selection of the
set t0 be used, 54l
We should probably at least consider allowineg: be
(1) maacros with arguments S5el
(2) string macros Ee2

There was a Sugegestion tnat we implement macros ALA Strache
sometime back, That documnt should be resurrected and
considered, 5%



'1527u', OI/15/'7] |058:54 MEJ 3 JDPR=|; 3JRNL|, O|/|3/7| |4k5:37 WSD ;3 TO
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This memo briefly describes somme thoughts one the utility,
feasipility, and implementation of 'text Macros',.; DPR=0;



" 13JAN71 DCE 5275

Log: 13 Jan Visit from Scroggie Wiley, SRI Washington Office

Visit from Gordon (Scroggie) Wiley, SRI Washington 0ffice

Executive Director, program Development, SKI, 1611 N. Kent
Street, Kosslyn Plaza, Arlington, Va., 22209, (703) 524=2053

Situation: Navy Bu FPers acqguaintance of Sw's, Capt. Geo
Britner, Chief of Personnel Research DIvision (SW met at
Monterey)

GB introduced SW to R.C, Mattinely (civilian), heads a Branch
on Man=Machine SYstems Research (with whom SW has spoken on
the phone).

They dlscussed what ideas SW could communicate re ARC!'s
experiences: decided that 3W would try taking more
ingormation back to RCM, communicating next week., From that,
see if any of his interests warranted further communication,

I described in some detzil the strategic goals of ARC, into
SYDIA. Said that our interest would be in getting such contacts
intersted in cooperative SYDIA development. Showed SW the
notions of Integration Center, SYLIA, RINS, etc,

Best that we could offer (with respect to inofrming Mattingly)
would be:

Make ASIS Movie available, for Mattingly.

Eivher through SW & Washington Office, or directly to
Mattingly.

Provide biblio sheet, and a few reports.

After that, if M is still interested, best bet is a visit here
to our lab. Can't really do much more by my personally
visitineg hin.

our interest, in case they are interested in usi

We'd like best to try enlisting them, along wth other such
agencies, as participants in a joing "SYDIA~like" venture,
(SYDIA is our acronym for Systems Developers' Interface
Activity)

i think 1 will go to Mattingly's office and discuss with him
our capabilities

la

2a

20

ha

hal
Lb

Le

5a

5b
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Log: 13 Jan Visitvu from scroggie wiley, 'SkRI washington office

SW will take biblio, FJCC, RADC 70, and NASA 70 with him: and
call next week to arrange for ASIS movie.
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APC JOURNAL CATALOG ##% Dby Number #% 5§ January 1971

L7792 DCE
Source:

L8000 WSD

10/01/70 Setting Up & Network Dialogue System
LG 2 Times LLhl:l2

0e/02/70 Comments on NETWX

THINKPIECE (see==NIC,5555,)

Source:

L8Ol WsSD
Source:

06/03/70 Initial Journal System
Memo from WSD

LBO2 UNASSIGNED

4803 DCE 0&6/03/70 1Initial Journal System (Edited version of
L8011,
from DCE to WSD)
Source: :JRNL1 Time: 1946:01
LBOL WS8D 06/0k/70 Initial Journal System (Version of 4801
and
1803, ree~edited by WSD)
Source: :JRNLZ Time: 101647
L8055 WSD 06/0L/70 Memo Concerning Initial Journal (Memo to
DCE
from WS8D)
Source: :;JMEMO Time: 1135:09
LBO6 WSD 0QT/L7/70 Brief Description of Interim
Index/Catalogue
Generation Scheme
Source: (INTIR Times 0900:43
L1807 WSD 08/05/70 Convention for handling bad files
submitted to
Journal
Source: :BADJRNLFILES Time: 2335:33
u808 WSD OB/C5/70 PRELIMINARY SPECIFICATION OF MAIL SYSTEM
WITH
AUTOMATIC JOURNAL ENTRY
Source: :MAILSPEC Times: 164O:hé
1809 HAL 08/05/70 FUNOTIONAL SPECIFICATION FOR PRIMARY TAFE
ARCHIVE SYSTEM
Source: :JRNL1 Time: 23u0:56

10

11



ARC JOURNAL CATALOG ##

4810 MAIL
Source:

1811
AUTOMATIC

WsD

Source:

4812 WKE
Source:

4813 MAIL
Source:

L81ly MAIL
Source:

L815 MAIL
Source:

L8lé6 JCN
Source:

1817 MAIL
Source:

4818 WSD
Source;

LB1l9 MAIL
Source:

4820 MGC
Source:

4821 MAIL
Source;

822
70

DCE

Source:

4823 DCE
to ARPA

Source:

Qb/13/70
P4010

06/12/770

tMAILMEMO

0b/11/70
08/13/'70

tMAIL

C8/1u/70
iMATIL

08/17/70
iMATL

Q6/1LL/T0
1STATE

06/18/7%0
$MAIL

06/11/'70
:FDPROG

08/19/77%0
tMATIL

08/18/70
tTEMP

08/23/70
tMATIL

08/03/70

XXX

1/29/70

:COST

O7JANTYL JCN 5276

by Number ## 5 January 1971

MAIL FILE
Time: 1016:13)

USER DESCRIPTION OF MAIL SYSTEM WITH

JOURNAL ENTRY

Time: 1629:53

MEMO ON 94O SCHEDULING;
Time:

TO ARC FROM WKE
MAIL FILE
Times 2319:21

MAIL FILE
Times: 1727:59

FILE
1521:56

MAIL
Time:

CONTRACTS:
Time :

STATEMENTS QOF WORK
1200:24

ARC

MAIL FILE
Time: 2011:25

Conversation between WSD and KEV
Time: 1807:09

MAIL FILE
Time: 2111:56

Notes from WSD/JCN meeting 8/17/70
Journal Entry procedures
Time: 1619:18

rei}

MAIL FILE

Times: 15hé6:17
NETWX THINKPIECE, D.C, Engelbart 3 Aue
NIC 1'790

Times: 1228:55

krough Cost Predietion Transmitted by DCE

1/23/70
Time: 12L5:15

12

13

1L

15

16

by 4

16

19

20

21

22

23

2L

25



ARC JOUENAL CATALOG ##

4824 MAIL
Source:

L825 HAL

Source:

4826 JON
Source:

41827 MAIL
Source:

L828 JCON
Source:

L8299 WKE
Source:

4830 HAL
Source:

4631 WKE
Source:

L832 WKE
Source:

L833 DCE
SYSTEM

Source:

L83y JCN
Source:

4835 MAIL
Source:

Ld36 WSD
Source:

L837 WSD
Source:

by Num

08/25/70 MAIL FILE

iMAIL
Qo/24/70
tARCHI

06721770
$L820

06/25/70

tMAIL

06/25/70
tARCLP

08/725/70
+10ACQ

06/20h/70
tARQOHI

07/29/70
tRMDSP

O7/10/70
s NEWAC

06/19/70

iRINS

Qe/s25/776
tROLES

08/2'7/70

sMATIL

08/26/770

Time: 1008:07

FUNCTIONAL SPECIFICATION FOR PRIMARY TAPE

ARCHIVE SY&TE
Times:

Journal Entry:
Time: 1745218

MAIL FILE
Time: 2009:38

ARC BASELINE P
Time:

PDP=10 Acquisi
Time:

FUNCTIONAL SPECIFICATION FOR PRIMARY TAPE

ARCHIVE SYSTEM
Times:

per i

OFTJAN'TL JCN K276
5 January 1971

M, CONTINUED

0926157

Clerical Procedures

LANS
1119:35

tion
11l25:22

0926157

PLANS FOR THE REMOTE SITE EXPERIMENT

Time:

1420316

NETWORK ACCESS TO SYSTEM

Times

0507258

NOTES ON ARC's RESEARCH INTELLIGENCE

(RINS)
Times 1137:51

ARC ROLES
Time:

MAIL FILE
Time: 0932:00

Collector Sorter Flow Charts...Hard copy

attached (5 pg

tCOLSORT==FLOW CHARTS

08/26/'70

1139:02

s)
Time:

1158339

Collector Sorter command syntax

:COLSORT SYNTAX

Time s

1215:31

26

27

28

29

30

31

32

33

3L

35

36

37

38

39



ARC JOURNAL CATALOG ##

OT7JANTL JCN 5276

by Number ## 5 January 1971

L8838 WSD 06/26/70 Comments regarding File use at
UCSB..re=~4935
(Xdoc)
Source: FILE COMMENTS Time: 1238:19
U839 WwsSD 08/26/70 Impressions of Early Mail System Use and
Suggestions for a Preliminary 'Needs and
Possibilities Syastem!
Source: :MAILMEMO Time: 1254357
LBLO MAIL 06/27/70 MAIL FILE
Source: :MAIL Time: 2219:48
LBL41 DCE 08/27/70 Notes on phone call from Dave Harris,
ucsn
Source: :JRNL1 Time: 1620:50
LBu2 MAIL OQ9/04/70 MAIL FILNE
Source: iMAIL Time: 1059:25
LBL3 WSD 06/27/70 Notes from meeting with HAL, WKE, JCN,
DCE, and
WSD on 26AUGTO
Source: :MEET NOTES(On Archive System) Times: xxx
L8kl MAIL 0%/0L/70C HMALL FILE
Source: MAIL Time: 1059:25
485 MAIL 0%/06/70 MAIL FILE
Source: :MAIL Times 1506133
L6 MAIL 0%/15/70 MAIL FILE
Source: :MAIL Times: 1857:27
L8h7 MGC 09/17/70 Procedure to Enter Text into NLS via
Punched
Paper Tape ==
Aitn Hard Copy Attachment, 1 page
Source: :(PATAE Time: 1Llé:25
LBLUB UNASSIGNED
L8LS BLP 0b6/08/70 [Output Processor/
Source: :0PLAN Time: 1612:05
LBBO WSD 08/08/70 Loading instructions for Mail system
Source: :MAILOAD Time: 1619:15

Lo

Ll

L2

u3

L

Lé
L7

Lo

Lg
50
51

52
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ARC JOURNAL CATALOG ## by Number ## 5§ January 1971

Lb851 DCE 09/10/70 sSetup of a National Environmental
Protection
Agency (EPA)

Source: :JRNLA Time: 2236:25
4852 DCE 0%/11/70 To NIC Pusher and Staff: info from lLarry
Roberts
Sources: :$JkNLC Time: 0912:37
4853 JCN 09/11/70 ARC BASELINE PLANS snses 979770 am
Source: :TASKS Time: 0958:30

L8BL WKE 0b/08/70 [no title)
Source; :(lOHDW Time; 1526:39

L8555 WHP 09/10/70 [no title]
Source: :1lO0SFT Time: 1451:57

uL8s6 HAL 06/31/70 [no title]
Source: ;ARCHI Time: 1001:37

4857 WKE CQ7/31/70 Plans for Remote Site Experiment
Source: :RMDSP Time: 1122:19

L858 WKE O07/10/70 Network Access to Systenm
Source: (NETAC Time: 121L4:17

4859 JCN 09/11/70 [no title)
Source: :TEAM Time: 0926:33

L8600 CHI ©09/11/70 New NLS features
Source: :NLFEA Time: 0956:57

L1861 JCN 09/11/70 [no title]
Source: :NICEX Time: 1805:18

662 JON 0%/11/70 AEC Record system development
Source: :RECOK Time: 1028:23

4863 JON 09/10/70 ARC Resource Coordination
Source: :(RESOU Time: O0947:58

48614 JON 09%/15/70 ARC Role Develoopment
Source: :ROLES Time: 1650:57

4865 MAIL 09/25/70 MAIL FILE
Source: :MAIL Time: 1355156



ARC JOUENAL CATALOG ##

L86E WKE
Source:

L867 WSD

File
Source:
L8868 ARC
INTRODUCTION
Source:

L869 ARC

HARDWARE
Source:

L870 ARC
SOFTWARE

Source:

09/715/70
tURUMS

09715770

iFILENOTE

07712770

:ROMEF

07/12/70

tRFHDW

07/09/70

tRPSFT

4871 UNASSIGNED

ub72 AERC

nss
Source:

L873 ARC
REFERENCE

Source:
ué7hL ARC
Source:

4875 JCN
Source:

07/12/770

tADSS

07/12/70

tHDWAP

07/12/70

tP2ROME

09/722/70
:SCHED

4876 UNASSIGNED

"

by Number ##

Bryant Drums = Pro and Con

Time: 1303:05

O7JANT1 JCN 5276
5 January 1971

Notes, Guesses, and Speculations = TENEX

System
Time:

1h36:53

7101 KOME FINAL Report:
Time: 1911:186

7101 ROME FINAL REPORT:

SYSTEM

Time: 1808:56

7101 ROME FINAL REPORT:

SYSTEM

Time: 1926:19

7101 ROME FINAL REPORT:

AND THE JOURNAL
Time: 1619:33

7101 ROME FINAL REPORT:

Sec, I =

Sec, III

Sec, III

Appendix

Appendix

MANUAL FOR PERIPHERAL EQUIPMENT

Time: 1831:42

7101 ROME FINAL REPORT:

Apprendix

TECHNICAL DESCRIPTION OF NLS -

Introduction
Time: 1941:07

ARC TASK SCHEDULES
Time: 0656:31

B = THE

D: -
Sec,

66

69

70

71

e

73

Th

75

76

4

78
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ARC JOURNAL CATALOG #% by Number ## 5§ January 1971

LBTT WLE
Source:

1878 wSD
Source:

4879 MGC
files

Source:

L8680 MGC
Source:

4881 MGC

Source:

4882 MGOC
Source:

L8883 MAIL
Source:

L8884 ARG
Source:

L885 DCE
Sher's

Source:

886 MAIL
Source:

L8867 DOCE
Picture

Source:

L8686 WSD
Concept,

the

09/24770 NIC INTERNAL MEMO ON TELEPHONE SERVICE
09/2L/70 1310351 WLB
tNIC PHONE MEMO Times: 1311l:hh

09/25/70 Meno Concerning Archive System on 9S40

TARCHIVE NOTE Time: 1320:03

10/01/70 HMemo to JCN and JBN: where to f£find NIC

and documents
sJRNL2MGC Time: l1lé61lh:31

10/02/70 Notes re tape procedures and folklore
:TAPES Time: 1357:22

10/02/70 Notes on procedure for handling NWG/RFC

Documents
Attention: JCN and JBN
s NWGPROC Times 111i:15
1L0/02/70 XDOC Procedures
1 X00C Time: 1717:02
10/13/70 MAIL FILE
tMAIL Time: 1112:L5
10/28/69 ARC PROPOSAL TO ONR FOR THE RINS PROJECT
(Oct 69)
t PRONR Times 0951:57

10/05/70 Memo to NIC file: ILLIAC=IV and Mike

Resource Survey
tJRNL Time: 0955:51

10/05/70 MAIL FILE
$MAIL Time: 1027:07

10/07/70 Portrayal Generator Approach and NLS

Manipulation
tJRNLB Time: 0847:L9

10/06/70 A Brief Description 0f the 'Core NLS!
and a guide to using super processors on

40

79

60

61

82

63

8L

85

86

87

68

69
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Source: :CORE NLS Time; 1711:03 S0

L8689 WSD 10/06/70 PROGRAM FOR PRODUCING A TITLE CATALOGUE
FROM
JOURNAL ACCESSION NUMBER CATALOGUE

(TITLES
SOKTED ALPHABETICALLY)
Source: :CATPAT Time: 2026:23 91
LB9O DCE 10/12/70 Notes About ARC Journal
Source: :ARCJO Time: 1201:L42 . 92
L1891 DCE 10/12/70 On Gatalog Conversion
Source: :CATCO Time: 14L3:55 93
4892 MAIL 7272272270 MAIL FILE
Source: :MAIL Time: 2727227 ql
4893 BLP 10/20/70 Mostly history of ideas about the Output
Processor
Source: :0F Time: 1329:15 95

L899y BLP 10/21/70 Plans for Output PFrocessor until the
Coming of
the 10
Source: :0PLAN Time: 0955:43 96

L1895 BLP 10/20/70 Output Processor User Guide
Source: :0FUG Time: 1331:07 97

L8966 WLB 10/20/70 Memo to NIC file: First Contact with CMU
Liaison Hal Van Zoren

Source: :JRNLL Time: 1209:31 98
4897 WsD 10/21/70 Kludege Catalogue Query System Deseription
Source: :POK Time: 1343:84 99
1698 DCE 10/22/70 Comments aon WSD L8997, Catalog Query
System
Sources: ;JRNLA Time: 0955:25 100

L899 WKE 10/22/70 10AGR
Source: :10A0Q Time: 1027:25 101

K200 VDB 10/30/70 New NLS Caleculator
Source: :0ALDOC Time: 11uO:L45 102



5201

Source;

5202

Source:

5203

Source:

5201

Source:

5205

Source:

5206

Source:

5207

Source:

5208
NIC

Source:

5209

Source:

5210
TEXT

Source:

5211

Scurce:

5212

Source:

5213 WLEB
Source:

521L
Info=8ys

Source:

ARC JOURNAL CATALOG #%

IMATL

10/29/70
sJRNLA

16/29/70
:LIAISON

10/730/70
tLLAISON

10/30/70

:UDIALOGUE

16/ 30/70
iJRNLL

10/30/70
tMEMO

11l/04/70

sJRNLA
11/02/70
sETAFL

11/02/70

iMEMO

11/06/70

tMATIL

11/03/70
s LIAISON

11/03/'70
sLIAISON

11/05/70

:JRNLC

O7JANT?L JCON 5276

by Numper ## &5 January 1971

MAIL 11/04/70 MAIL FILE

Time: 1015:52

0ld but Kelevant NIC Notes from Aug 70
Times: 0Q0911l:26

ENTRY TO NIC LIAISON LOG =~ WLB=UCSB
LOG Time: 1047:06

ENTRY TO NIC LIAISON LOG = WLB«RAND
LOG Time: 11l1l:1%

PLANS FOR CQOPERATING WITH SHER'S SURVEY
SUPPORT Time: 1221:34

PROPOSED EXECUTABLE TEXT FEATURES
Time; 1L54:06

MEMO RE PALO ALTO ANSWERING SERVICE
Time: 1531:07

Discussion Notes, DCE/JTM: Net access for

users
Time: 1303:33

Some NP Notes on Analyzer Formatter and
Executable Text

Time: 0918:)2
COMMENTS ON 5206 (PROFOSED EXECUTABLE

FEATURES)
Time: 0919:00

MAIL FILE
Time: 1137:h6

ENTRY TO NIC LIAISON LOG = WLBe¢RAND
LOG Time: 1106:07

ENTRY TO NIC LIAISON LOG = WLBeUTAH
LOG Time: 105L:lé

Notes: DCE Talk with Rubin re, SRI

Activity
Time: 0900:L2

103

104

105

10e

107

108

109

110

111

112

113

114

115

116



5215 MAIL 11/06/70
Source:

5216 DVN
Source:

5217

Source:

5218

Source:
5219 DCE

Source:

5220

Source:

5221
output,

Source:

5222

Source:

5223 JeCN

CATALOG

Source:

5221

Source:
5225 DCE

Source:

5226

Source:

5227
FORMAT

Source:

$MAIL Time: 1)22:03

11/06/70 HMeeting 11/2/70, DCE/DvN, JCN

¢ DRAFT Time: 1541:56

11/05/70 Proposed New Features in Executable Text

INEXTEXT Time: 1331:2)

1l/06/70 Proposed New Features in Executable Text,
revision 3

(NEXTEXT Time: 1238:07

11l/06/70 Requirements for higher=level interactive
processes

:JKNLA Time: 1639:00

12/07/6% ARPA Memo

tA2MEM Time: 1552:09

11/10/70 NLS NP: Snapsnots of Fortrayal=Generator
as NLS Pictures

$JRNLE Time: 1230:55

12/01/70 MAIL FILE

sMAIL Time: 1L22:03

11/11/770 DATA ELEMENTS AND CODES FOR ARC MASTER

11 Nov 70 JBN=JCON

tDCODES Time: 0b657:24

11/12/70 ARC Slide Catalog, June 1970

sJRNL1 - Time: 0916:25

11/18/70 Letter, DCE to Prof. William S. Elliott,

Imperial College

:ELLIOTT Time: 1003:54

11/23/70 PROPOSED NEW PROCEDURES FOR KDF DUMPS

tNEWSAVEPRO Times 1028:57

11718770 ANALYSER=FORMATTER PROGRAMS FOR INITIAL
CONVERSION OF CATALOG ENTRIES TO NEW

tWALT1=3 Time: 1120:13

-

OT7JANTL JON 5276

ARC JOURNAL CATALOG %% Dby Number #* 5 January 1971

MAIL FILE

10

117

118

119

120

121

12z

123

124

125

126

127

128

129



ARC JOURNAL CATALOG ##%

5228 JBN
Source:

5229 ARC
Source:
5230 WKE
Source:
5231 DVN
Source:

5232 WILB
Source:

5233 VDB
Source:

5234 ARC
Research

developments
Source:

5235 WKE

Specifications

Source:

5236 DVN
Source:

5237 DCE
Source:

5238 WLBE
Source:

239 WSD
development
Source:

5240 W3D
System
Source:

O7JANT1 JCN 5276

by Numper ## 5 January 1971

11/20/70 Answering Service for the NIC

tPAANS Time: 1051:01

11/21/69 SRI Proposal for Research ESU 69=100
[Sec, I INTRODUGCTION/

sAPRPL Time: 1608:54

11/30/70 Teletype changes relative tvo the PDP=10
transfer

:TELETYFES Time: 1537:56

11/25/70 ARC RADC REPORT INTEGEATED OUTLINE
2k Nov 70 DVN

tRPLAN Time: 10563159

12/02/70 HIGHER LEVEL PROCESSES

tHIGHER LEVEL PROCS Time: 1351:32

11/30/70 INTERACTIVE QUERY SYSTEM USERS GUIDE

:JOURNAL Time: 1131:53

07/22/70 Augmentation Research Center, Stanford
Institute == Summary of major
from 1 August 1969 to 1 August 1970

12PRPT Time: 1lu5:17

Q7/28/70 I/0 Bus Control Multiplexor

$LOMUX Time: 1649:16

12/0k/70 ARC RADC REPORT INTEGRATED OUTLINE

SJRNLL Times: 1412:30

12/07/70 Log: Call from Steve (Qrocker

:JRNLA Time: 1700322

12/08/70 NEW OUTPUT PROCESSOR USERS' GUIDE

tJRNLNOPUG Time: 1400:20

12/08/70 Proposal for Baseline for IMLAC

tBASEIM Time: 1209:36

12/06/70 Conceptual Specification of PDP1l0O Mail

s 10MAIL Time: 1020:13
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134

135

136

137

138
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140
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ARC JOUENAL CATALOG 3%

5241 WSD
Source:

5242 BLP

Output
Source:

52L3 BLP
Output

Source:

52ul
THE

OHI

Source:

5245 DCE
Source:

5246
NDS

DCE

Source:

5247 DVN
Source:

5248 DCE

Source:

5249 WSD
IMLAC

Source:

5250 WSD

Commands
Source:

5251 WS8D
Source:

5252 WS8D
Source:

12/08/70

:1LOJOURNAL

12/08/70

tUOM

12/09/70

:UOM

12/10/70

:JENL]

12/10/7C
sJRNLA

12/71077¢C

:JRNLEB

1271770
sJRNLL

12/16/70
iJRENLA

lL2/1u/770
: IMLPEO

12/1Lh/70

:TODMFC

12/15/70
SJRNL3

12/15/70
¢t I10M1TIL

-

O7JANTL JCN 5276

by Number ## 5 January 1971

Proposal For Automatic Journal On PDP1O
Time: 1016:33
Partijial Description of the 'Universal

Machine!
Times: 221L:51
Partial Description oifi the 'Universal

Machilne!
Time: 1630:27

NOTES ON CHANGES TO THE NLS SYSTEM DURING

TRANSFER T0O
Times:

THE TEN

1032:01

Call from Richard 8, Brannin
1L05:35

Phone Log:
Time:

Phone Log: Bobrow, Glaser, Barden on NIC

Establisnment
Time: 1LuB:01

Current. cutline for February ROMAC Report
Time: 1538:31

NIC Terms(?): Library,
Publisher, Intelligence
Time: 1009:10

Clearing House,

A Language And Debugging System For the
Times 1600:19
Proposged Multiple File Manipulation

for TODAS

Time: 1611353

conversicn Schedule For WSD
Time: 1310:29

Detailed Description Of Mail System on 10
Time: 1315:1L
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143

Lhi

1ub

1ué

1u7

146

149

150

151

152

153

154
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5253 WsD

changes
Source:

5254 DCE

his Jan
Source:
5255 DCE
Source:

5256
1970

DVN
Source:
5257 JCN
Source:

5258 DCE
Source:

5260 DCE
Source:

h261
With

Ws5D

Source:

5420 WLB

NETWORK
Source:

5607
SURVEY OF

WLB

Source:

5609 JCN
December L,

Source:

12/16/70
SFLATTEN

12/16/'70

:JRNL1
12/17/70
tJRNLEZ
LL/00/70
tRPLAN
12/23/70
$STUDY

12728770
tJENL3

12/29/70
sJRNLA

12730770

tFILES

11/2uk/70

:5420

12/02/770

15607
12/04/70

tDIREC

Q7JANTL JCN 5276

by Number #% § January 1971

Proposed NLS Features, and COLSORT

Time: 1327151
Phone Log: Call from Larry Roberts re,

é visit here
Time: 1756:57

INTELLECTUAL IMPLICATIONS of MULTI=ACCESS
COMPUTER NETWORKS
Time: 1h56:42
PLANS FOR RADC REPORT DUE FEBRUARY 8TH
Time: 1111l:2L
ARC FUNDING STUDY
December 21,1970 JCN
Time: O8Lisl5s

Phone Log: Call to DCE from Jerry Elkind
Time: 1LL3:26

Notes on Computer Networks, Markets,
Organizations, Intellect

Time: (0852:50
A Baseline for rFile Systems on the PDP1lO,

Emphasis on tne Library File System
Time: 1007:L3

MEMO TO MICHAEL S. SHER RE SHARING OF

RESOURCES (ARC Reply to NIC L997)
Tine: 1719:06

MEMO TO SITE LIAISON AGENTS RE SHER

NETWORK RESOURCES
Times 1159:kl

DIRECTORY OF NETWORK PARTICIPANTS

1970

Time: 1416:3L
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5610 DCE
LeGates,

Source:
5611 DCE
Source:
5613 JCN
Source:

561L DCE
GM

Source:

5615 DOE
Distribution,

Source:

5617 JBN

Source:

5618 JBN

Source:

5625 DCE
PLANNING

Source:

5626 DCE
Notes

Source:

5630 DOCE
Source:

O7JANTL JCN 5276

by Number ##¥ 5 January 1971

12/0h/70 kRecord of visit at ARC/NIC by John
Thurs, 3 Dec 70

sJENLPS5610 Time: 1058:0L

12/0u/70 Letter: DC Engelbart to John LeGates,
EDUCOM/ZEIN L DEC 70

sJRNLP5A11 Time: 1055:10

12/0Lh/70 SHER NETWORK RESQURCE SURVEY RESPONSES
TRANSMITTED TO SITES 4 DECEMBER 1970

1SAVE Time: 1L29:4é

12/07/70 Letter: D.C. Enegelbart to George Dobbs,
Research Laboratory

tJRNLPS61L Time: 1010:10

12/09/70 Memo to Steve Crocker: NWG/RFC
and Special Net Roles

iJRNLP5&L1E Time: 1308:41

12/15/70 DIRECTORY OF NETWORK PARTICIPANTS
December 15, 1970

1DIREC Time: 1253:50

12/15/70 TRANSMITTAL TO NIC STATION AGENTS =
Jeanne B, North, 15 DEC 70

2 T1S8A Times: 11lh3:32

12/29/7'70 DCE Notes: BASELINE RECORD AND ARC

IJRNLPS625 Time: 1810350

12/2%/70 Miscellaneous Baseline Items: Seratch
cf(5625,)

tJRNLPRE26E Time: 1626:11

12/29/70 NETWORK MEMOQO, 29DECTO DCE

IJRNLP5630 Time: 1920:03
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23JANTYL DCE 5280

Need in TENEX for Paper=Tape Input to NLS File

A8 soon as wWe nave "transferred" vo the 10, we will have need for
a2 Simple processor that replaces G=10D == i,e, reads a paper
tape, and recognizes and executes the following flag codes as it
creates an NLs file:

' DELETE CHARACTER (0Dack THROUGH one VISIBLE CHARACTER, or
one INVISIBLE STRING);

'> DELETE WORD (i.e. back THROUGH first preceding INVISIBLE
STRING, or GAP);

'$ (1f last POHAR of a statement) ABORT STATEMENT;

'\ CAPITALIZE NEXT CHARACTER (only acts on succeeding
character, no matter what kind):

'+ CAPITALIZE UP TO NEXT INVISIBLE CHARACTER; and
"' TREAT NEXT CHARACTER LITERALLY.

(Note: A cluster like ">><<K" (or "<<<OBM or "5d>3<LK>DKKLLN)
is to be interpreted as: first delete 2 words, then delete 3
characters.)

I would like soon for tnis little job to pe fitted into the
BASELINE plan for pbeing done as soon &s its priority warrants.
Jim Norton and I will want to be in on te priorty juggling, and
also should botn have dialogue With tne task pushner bhefore he
launches.

Priority: Obviously not pefore core features ready, 8o
software guys can release the 940, But as thereafter add user
features, expct Output Processor to pe an early one, and this
t0 be soon after == even pefore many auxiliary parts of NLS
(vector package, calculator, content analyzer, etc.), or HLPS,
or etc.

la

1b
1lc

1d
le
il

lg
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'35280', O|/26/'7| Cb|15:09 MEJ ;3 +OPR=|3; 3JRNLA, 0|/23/7] |1005:|]| DCE ;
«HED=" 23JANT7| DCE 5280

Need in TENEX for Paper-Tape Input to NLS File "; Distripbutioni WHP CHI

WKE JON
«SNF=72; .MCH=65; .SNE=03 .ULS=l; ,SCk=2; .kRTJ=0; ,PGN=0; ,COD[21B)=11luB;

«DIk=0} «DPKE=0;
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