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)

Network Information Center

At present we view the Network Information Center (NIC) as a
reference and dialog support service. It has provided these
services since the Fall of 13703 in June of 1971, we began to
provide services online as well., The Augmentation Hesearch
Center (ARC), of which NIC is a part, has been developing a
wide range of capabilities, We only consider those
capabilities that are directly related to the reference and
dialog support functions as part of NIC. The services of the
NIC are avallable to all network sites and to stations not on
the network that are participating in the network design or
operation.

we plan to offer other services, such as system documentation
alds, over the network to the network participants. However,
because of limited people and hardware resources, we cannot
make them generally available, We plan to work with sites or
groups, such as Fducational Information Network (EIN), that
may assist sites on the network to prepare documentation,
where these services can have the greatest value and impact,.
These types of services we do not consider a direct part of
NIC.

” The network is a distriputed collection of people and computer
) system resources.

A function of the NIC is to help this geographically
distributed group collaporate with each other.

A function of the NIC is to help people with needs find the
people, system, or information associated with the Network
that can help them,

During the coming contract period we propose to continue to
improve and expand the online and offline services offered
through the NIC. Our present three-stage timetable for
providing online service calls for a basic NIC to be
operational by October 1971. At that time the following are
expected to be in operation:

Part of SRI Proposal for Research ISU T71l~94, see (740L4,) (1]
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Online Capabilities

We expect to be able to support avout 8 network typewriter
terminals using the ARC On Line System (NLS), We are
currently measuring the system performance and considering
ways to increase the capacity either with software system
changes Or with changes in the hardware configuration.

Network users will be able to use NLS to prepare messages
and documents, s8uch as the NWG, Request for Comments
(RFGC'8), These messages will be distripbuted online to files
at NIC associated with users and/or hardcopy through the
mail, If standard protocols are implemented through the
Network, there may be automatic transmission to people at
other sites through their local file system or terminal.

These documents will be automatically recorded as an aid to
the cataloging process,

The above online capabilities form a basic dialog
support system which provides for collaborating groups a
place to record their plans and designs, annotate
contributions of others, make synopses of records
relevant to specific issues, and make contributions to
the evolution of plans and intellectual formulations
that are efficiently and appropriately integrated and
connected to the entire record of their groups'
activivy.

They allow using the facilities of NLS; they allow
people to browse in the record to arrive quickly at
the status of a formulation that is being documented
through the dialog support systen,

Using the pasic catalog facilities allows others to
find out who is interested in what supjects and to be
guickly bdbrought up to date,

Interspersed with the above capabilities, exXtended
NLS features enable people to retrieve information
from the record, modify it, update it, and return it
to the record without destroying the original.

We also plan to allow users to prepare documents either on
their local systems or offline and then have them
transmitted to NIC for further manuipulation, distribution,
and cataloging.,

Part of SkRI Precposal for Research ISU 71-9L, see (740L,) [2]
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Documents prepared at NIC or transmitted to NIC will be
stored on the NIC disc, on archive tape files at NIC or on
archive files at other sites, offering file storage
services, These documents can be retrieved for online
prowsing or for transmission to files at other sites for
printing and other uses. (Work in this inter site file
transfer area will probably continue into the next centract
period.)

Reference files that will be onliine are:
The Network Resource NotebooOK.
The Current Netweork Protocols.

The listings and indexes in the Catalog of the NIC
Collection.

The Directory of Network Participants,
Documentation of NIC services.
Host Status,

Other files needed for network reference can also be
created and made available online,

Initially our surveys of network users show that access to
the NIC will be predominately through the slow
limited=character-set Model 33 Teletype, This will restrict
use of our system for extensive online prowsing and general
reading of online documents; therefore hardcopy production
and distribution will be a vital function for some time.

Offline Capabilities
We will continue to offer the following offline services:
Dialcog support in the form of hardcopy duplication and
transmission to the NIC Station Document Collecticns at
remote sites and to the Technical Liaisons.

Assistance to Station Agents in handling their hardcopy
collections and in other NIC=related matters.

Part of SRI Proposal for Research ISU 71-9L, see (740L,) (3]
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Hardcopy distribution of the NIC Collection Catalog,
Network Protocols, ARPA Resource Notebook, Directory of
Network Participants, mMailing List, and other
network=wide Functional Documents.

Distributing and updating to Station Collections and
cataloging of Fungtional Documents, documenting
facilities and services available at each site. Such
documents could also be transmitted to us for online
storage and retransmission to f£iles at remote sites (the
latter after October).

Maintaining a full hardcopy NIC collection at ARC
containing documents considered to be of interest to
network participants, Those documents not in the station
collection can either pe obtained from NIC or a
reference can be given on where to optain the document
directly. Policy in the area of the extent of the NIC
collection and whether or not we should be involved in
the distribution of books and reports needs to evolve,

Another service provided is training in tne use of NLS and
other NIC facilities., A two=day course for initial users of
the NIC was given at SRI on June 16~17, with others planned
for late July and early Fall,

The above offline” and online Services are a basic, but
useful set, but will not meet the needs of the expanding
community of network users without continuous improvement
in our NIC operating procedures, and evolution and
exXpansion of services and support facilities,

It i8 important to emphasize strongly that NIC is a very
general information handling service that requires both
people and computers to support its functions, Computer
people often tend to ignore the amount of effort required
to handle and process information before it gets into the
machine and when it comes out, There is also much effort
required to work with both the originators of the
information and the end users of the information.

Part of SRI Proposal for Research ISU 71=SL, see ('7LOkL,) (L
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The NIC i1s communicating, recording, retrieving,
reformatting, proofing, and recommunicating information in
several media: telephone, ineperson, online and offline
typewriter, online CRT condole, computer=~ and noncomputer=
printed documents. Procedures for performing these
activities in an integrated fashion have not peen developed
by other information services. These procedures must be
worked out in a rapidly changing environment, Therefore
people must be aware of the man=time required to work out
appropriate procedures and methodology.

Period from October 1971 to the End of the Current Contract
Period (February 7, 1972)

One interesting problem we are going to face during this
period will be:

We can provide some limits on file space a site can have
and we can 1imit the number of lines active at any moment
from a given site, but we can have little control over what
individual users do when they come into us.

We would 1like to encourage people Lo send short messages or
small documents and not use the NIC facilities, without
special arrangement, to write , for example PhD
dissertations, or extensive manuals of their systems that
would tie up network lines for long periods of time and
thus keep others with messages off the system,

buring this period we will:

gontinue to gain operational experience and improve our
operational procedures,

continue work on handling remote and archival files.

Wwork toward providineg access to tnhe aisplay versicn of NILS
(DNLS) == initial access will be for sites with modified
IMLAC displays; later we plan to produce specifications
that will allow sites with other types of displays to gain
access to DNLS.

Begin planning for the new contract period in more detail

Part of SRI Proposal for Research ISU 71l=9L, see (74OL,) (5]
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)

Directions for the Next Two=year Contract Perioed
Major points of emphasis will be as follows:
continue to work with the Network Working Group,
particularly in those areas vital to the NIC such as
graphics, file transfer, distriputed data management, and
accounting.
EXxpand our ability to provide basic reference and dizlog
support for the increasing numbers of network users and
groups who will be coming on the net.
This expansion will require development of:
Methodclogy
Procedures
Training procedures for new operational staff

Modifications to systems and other tools to meet the
increased use,

) We cannot overemphasize the effort required to scale up
a2 pilot or prototype function to reagl operational use by
many people,

EXamples of groups who will want to collaborate as the
Network working Group is now doing are:

The meteorological community planning to use the
ILLIAC 1V

The speech recognition community
The graprhics community
The various subgroups of the system design community.

Reorganize our hardware and softiware system to enable
smooth eXpansion as the need arises.

Get our resource accounting of both people and machine

resource® in sSnhape 80 as to pe able to know what each
operation and service is costing.

Part of SRI Provosal for Research ISU 71=94, see (74OL,) [6]
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AS new dialog support functions are developed and tested on
the research side of the house, move them into operation in
the NIC.

Examples of functions under development or bheing
considered.

Sets~=-the ability to find those items in the dialog
universe relevant to one's interest and view them in
many ways.

Backlinks==to find out which other items are
referencing each iten.

Split=screen==(for DNLS users) to study two or more
items at once and operate on them,

Ability to build sub catalogs of dialogs==-related to
sets.

Dialog with files distributed in many hosts
throughout the network==There are many problems that
would have to be solved such as assuring that files
did not get deleted and keeping track of where things
are in our catalog, to help reduce the load on NIC,
Action items==ways 1o enter a dialog item requiring
action by a certain date and having the system remind
the sender to follow up or check to see whether the
receiver responded.

Provide improved querying capabilities for the online
reference files such as the:

NIC catalog

Network Resource Notebook

The Current Network Protocols

Records of site status

Documentation of site facilities and services

Networkwide and personal files of people interested in
various research topics

Part of SRI Proposal for Research ISU 71-94, see (74LOL,)
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For example the ILLIAC IV project has 2000 people on
their mailing 1list of interested people.

Question=~is it likely as time goes on that a

project
such as

such as ILLIAC would want an oreganization
NIC to take over its printing and mailing

to all these people?

We have
Project
similar

Possibly provide
updating of site

already been approached by a person fronm
MAC to find out whether we could handle a
function for thenm.

a facility to ask questions for online
status or other files that are changing

over a short period of time.

continue to improve making information available by

preparing weekly
collection,

notices of new additions to the NIC

Prepare specialized bibliocgraphies for subjects of wide

interest.

The above services as well as eveolving the NIC
collection require considerable effort to:

Monitor current literature to select, collect,

abstract,

Design and

and catalog

programn t© produce such listings from

catalog input items

Prepare and distribute

Devise improved ways to handle hardcopy at sites:

AS the number

of users grows and the number of available

services increases, the sizZe of the collections at local
sites will increase,

The problems to be solved here are many:

Getting
Monthly

This

out a dynamically changing catalog on a
basis

item requires attention to the design of

listings and indexes for maximum usefulness

Part of SRI Proposal for Research I8U 71-94, see (7.LOk,)
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liaison and supervision of nhardcopy production
Recordineg and proofing
Preparation and distribution
Continual improvement and evolution in the
tools reguired to assist the ecatalog input and
production process,

Handline obsolete items

This funetion requires continuing manual effort
to review the collection.

Distribution of hardcopy over the network to
standard printers, (This item will require an ARPA
decision. We recommend a system involving a
mini=computer and modified printer such as the
Clevite. The standard Clevite does not have
adeaquate resolution.)

Training and assistance 10 station agents
People will not pe willing to have just one
collection at their site if they have to g0 any
distance to get to it,

This item requires additional recording and
hardcopy production and distribution.

The documents relevant to a meteorologist are not
those relevant to a memper of the Network Working
Group and therefore groups will want
subcollections tailored to their needs.

This item implies selective dissemination of
information:

A design based on existing systems is
required

Close liaison with users
Preparation and distribution

More recording

Part of SRI Proposal for Research ISU T71=94, see (7L0OL,) [9]
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The size of ecollections will probably require use
of microfilm techniques and readers.

Miecrofilm will be easy and less expensive to
produce and will take up little spnace,

Asgsociated hardcopy facilities are required at
sites, and bulk hardcopy facilities are
probably required at NIC.

There are many interesting possipilities with
microfilm, including:

Computer=controlled frame jumping
overlay of microfilm and graphic display.

The ability to keep track of a wide variety of
media such as slides, audlo tapes and, video
tapes,

Allow individuals and groups the capabilities of NIC to
create and manage their own private collecticns of
information with catalogs and capabilities for entering and
proofing items and querying the catalogs,

This item requires basic pibliographic tools beyond
those used for producing the standard NIC catalog,

It places more requirements for training and close
liaison with users.

Since these users will have online items, possibly
scattered in files on other hosts, it would be deSirable
t0 provide ways for retrieving them through their
catalogs in NIC,

lLearning to use all the varied systems on the network is
not going to be possible by sending all potential users to
each remote site for training or by always bringing
instructers to the user's site,.

computer-assisted instruction will be required.

The NIC could provide some basic facilities to enable
sites to create data bases for an NIC~supplied
teaching program.

Part of SRI Proposal for Research ISU 71=9L4, see (740OL,) [10]
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An important point not to be lost in all this is the great
amount of work required to take many of these obvious ideas
and to turn them into smoothly running services. Many
details at each level in the system must be worked out for
these facilities to go together properly.

Part of SRI Proposal for Research ISU Tl=SkL, see (74LOL,) (11]
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Introduction

The ARC Dialog Support System (DSS) involves techniques for
use by distriputed parties to ceollaborate effectively by means
of the inter-linked referencing between NLS files,
particularly within the recorded-dialog medium of an NLS
Journala.

our DSS will provide the following general online aids:
multiwindowed displays; simultaneous and independent
mobility and view control among many files; link=setup
automation; back=link annunciators and jumping; aids for
the formation, manipulation, and study of sets of arbitrary
passages from among the dialog entries; integration of
cross=reference information into hardcopy printouts,

It also will include people~system developmentis:
conventions and working procedures for using these aids
effectively in conducting collaborative dialog among
various kinds of people, at various kinas of terminals, and
under various conditions; working methodology for teams
doing planning, design, implementation coordination, and so
on.

) Discussion
The Need

ARC has become more and more involved in augmentation of
teams, and we are giving serious consideration to improving
intrateam communication with whatever mixture of tools,
conventions, and procedures will help.

If a team is solving a problem that extends over a
considerable time, the members will begin to need help
remembering some of the important communications=--i.,e.,
some recording and recalling processes must be invoked,
and these processes bhecome candidates for augmentation. To
consider some of the different conditions where such
storage and recall may be useful, suppeose Person A
communicates with Person B about Item N at Time T,

They may well be counted on to rememper their exchange
during the problem=solving peried. But consider the
case of Person € whe, it will turn out, is going to need
L0 know about thie communication at time TT:

Ferhaps he was there at Time T, but

Part of SRI Proposal for Research ISU T71-SL, see (7LOL,)
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he was too heavily involved even to notice the
communication, and/or Item N was not relevant to
his work at that moment and so was not implanted
for ready recall.

Perhaps A and B 4id not anticipate his later need and
thus failed to invite him into their interchange or
inform nhim of its conclusion.

Perhaps, although Persons A and B knew he would later
need the information, they didn't want to interrupt
their own working sequence with the procedure of
interrupting Person C and egetting him involved,

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

Further consider the effecgt if the complexity of the team's
problem relative to human working capacity requires
partitioning of the problem into many parts where each part
is independently attacked, but where among the parts there
i8 considerable interdependence through interactions on
mutual factors such as total resource, timing, weight,
physical space and, functional meshing.

Here, the communication between Persons A and B may well
pe too complex for their own accurate recall. For
example, their communication period resulted in sScrateh
paper or a chalkboard covered with possibilities and the
essence of the agreed-upon solution, which has since
dlsappeared,

We envision effectively augmenting our collaborative team
by having an "intragroup documentation system," containing
current and thoroughly used working records of the group's
plans, designs, notes, etc. Therefore, we have begun to
develop a system for entering and managing those records.
The ARC Journal is this intragroup documentation system.

Part of SRI Proposal for Research ISU 7i=9L, see (74OL,) (2]
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The ARC Journal

Qur Journal 1s an open=ended information storage and
retrieval system. It accommodates and retrieves whatever
thoughts any member of the group feels worth kKeeping. All
entries in our internal "mail" system automatically become
part of the Journal. In addition, any online user may flag
any file for transcription into the Journal within a day.
In addition to NLS files, other hard copy including
photographs, line drawings, and scratch notes can be loggred
into the Journal. In handling exXtra=computer copy, the
Journal draws on the technigues we are developing for NIC
and RINS.

We believe the Journal is the key to the development of our
Dialog Support sSystem., We are encouraging members of the
group to enter items freely, to err on the side of
loquaciousness, even to enter information that will become
useless, We hope to learn from such a flow how to winnow
worthwhile information, to refine the techniques of query,
analysis, and access that are necessary to proliferate all
our augmentation research.

As each item (in this case, every NLS file) enters into the
Journal, it receives a master catalog Number (ONUM) and is
cataloged,

The CNUM is generated from the one master=colleection
sequence that ARC uses for all of its frozen=-item
storage: XDOC, NIC, Journal, RINS, and, we assume, an
increasing number of other special collections. The
CNUM becomes the master identifier of the NLS file: it
i& printed in the upper right corner of each page of a
printout of that file; it is the standard reference name
to use in an NLS 1link; and it becomes the "file name" of
that file wWithin the storage and retrieval system of the
Journal.,

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

A Master Catalog holds descriptions of each item that is
gtored in ARC's Master Colleection. The Master Catalog is
composed of a set of NLS files in which each enury
(describing one collection item) occupies one statement
whose NLS name is 'M+CNUM==e,.g., (M5237).

Part of SRI Proposal for Research ISU 71=9k, see (7LOL,) (3]
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The catalog entries are formatted in a special way to
delimit the different data elements., For instance, for
most items there is a "#al" preceding the firste-author's
name, and within this type of main field there often are
flags such as "#2" or "#3" to delimit a particular
subfield. The initials of the ARC author are stored
after the data element code "#ab".

We do not really expect to use this format
permanently for atoring our catalog data. Within a
vear the size of the collection will make query and
file management operations too inefficient and we
will change it, A collector sorter and special
reformatting programs will reduce the work of
designing and changing the new format to several
hours at the console.

The organiZation and formatting of the catalog files
will evolve during the next year, but the user's
concept of this function probably will nct be
affected,

Special data elements are under consideration for
processing our NLS files into the Jjournal, For
instance, it is likely that the catalog entry will
involve a record of the whereabouts and tne reference
target of every cross-file link with the file. Such a
notation would pe an important aid in querying and is
also the base for the "bacK=linking'" we have been
considering for so long.

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

The catalog=management techniques that we have used were
designed expressly to accommodate special collections.
For example, a working subset of the Master Catalog
holds the Catalog entries for the items that have been
entered in the Journal. This subset is called the
"Journal Catalog," and can be exXtracted automatically
from the Master Catalog. Our initial shelving is by
catalog Number, so the shelf list is by CNUM.

Part of SRI Proposal for Research ISU 71=94, see (740L,) [u]
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We can automatically generate hardcopy citation lists in
various layouts by means of a library of reformatting
programa, The Collector=Sorter Processor is invoked in
one set of executable text programs, to produce listings
sorted on selected Keys.

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

If the items are standing on the shelf arranged by

catalog number, the user would probably find one easily
without looking at the Shelf List. But, if the item is
gone, the Shelf List can verify that it should be there,

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

An "Index" contains one~line citations ordered
alphabtetically or numerically on one or more of the
terms found in the catalog entries., wWe automatically
produce indices ordered on: Catalog Numbers; Author; and
Keywords from the title (having an entry for each
nentrivial title word).

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

Part of SRI Proposal for Research ISU 71=94, see (740L,) [5]
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Automatic Journal Entry
After the transfer of NLS to the PDP=10, our journal
entry and cataloging procedures were made more
automatic, and brought under direct user control fronm
NLS.
Entry commands such as the following are uged:

Execute Journal

Submit, (file/statemnent/branch/plex or literal
input)

Interrogate (optional interactive input request
mode)

Author (the uger by default, others are
entered)

Comments (optional comments about the document)

Distripution (to ARC or non~ARC people by name)

Subcellections (NIC,AFIPS,JOU,NAS,etC..)

Keywords (at user's discretion)

EXpedite (for 3=} hour delivery to ARC
addressees)

Go (to start file and catalog process)

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

Hardecopy distribution was used for all documents at
first. Optional on=line delivery of links (references
to the Journal document files) to addressees 1is
planned to follow soon,

Part of SRI Proposal for Research ISU 71l=94, see (7LOkL,) [6]
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summary

Our DS8$ development will be coordinated with our other
developments toward serving teams of people invelved in
developing complex computer=-pbased systems., Hence we will
concentrate upon making a prototype DSS that really supports
the developers and users of the systems that ARC is developing
and operating~--such as:; NLS, NIC, DSS and, DPCS.

The ARC Handbook is the prototype "super document" see
(5220,5b) that our collaborative dialog will concentrate
upon for ARC'S internal, prototype development of DSS.

As features of DSS are seen to be useful to the NIC system
of services, they will be so provided. This will provide
us with early experience in the use of D8S features anong a
larger, distributed community.

For instance, we expect to use 1link and/or advise
features in simultaneous online confierence dialog and
other working collaboration when and where consistent
within NIC goals.

It is assumed that there may be special DSS required
for this distriputed-community service; we expect to do
thie sort of work within the "functional=development"
part of our NIC activity. Some discussion of the
"distributed=diglog" features is to be found in the 7
Dec 6% memo (5220,5e).

Part of SRI Proposal for Research ISU T71-9L4, see (7u0L,) (7]
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We plan to set up and shake down within AkC 3 separate FLACE,
TERMINAL CONFIGURATION, and STAFF==-a system (DPCS) eXpressly Lo
support production and control of information=systems'
documentation==where the support work for developing ana
controlling ARC'S documentation will all be done,

If we need more throughput to shegke down the system, and/or
if through NIC's activity or through special arrangements with
Network groups there is reasonabvle sense to do 80, we would
like to consider our supportving of other=group (Network)
documentation production and control. wWe would like to have a
humming "pusiness" in this Kind of service, to serve well as a
test bed for the successive stages of DPC sSystem developments
We want to go through,.

This support of other groups could be on an experimental
trial basis, perhaps prior to their setting up & PLACE,
TERMINAL CONFIGURATION, and STAFF for local support of their
own wWork (making use of computer=support irom AxC).

In support of this approachn, we intend to provide ourselves
locally with a hardcopy printout system capable of making
good=quality mixed=texXt/grapnic drafts,

we want to coordinate this system with parallel use of a high
quality CcOM systen for final vublication of documents and
microfiche. We expect to use g COM service bureau for such
production, hut we want our local hardcopy system to be able
to produce drafts that are completely accurate representations
of all that will be on the finhal ouvput,

Wwe hope to be able to purchase the front end of an FR=80, up
to but not including the high=gualitvy D/4 and anzlog circuitry
that drives their high~precision GCRT, leaving off these
circuits, the CRT, and the camera and film-handling gear.
Instead, we nay be able to use lower~quality D/A and analog
circuits, compatible with the resolution of a Princeton
Scan=conversion Tube, whose output woula be usea for remote
video viewing (at one of our video=)NLS consoles), or for
driving a local XeroxXx LLX printer.

see ('7273,) regarding this approach.
With this approach we gain the full precision and flexibility
of what seens to be the pest COM on the market, enablineg us to

explore conpletely the range of grapnic represenations useful
for complex=systens documentation.

Part of SRl proposal for Research ISU 71-9L, see (74LOL,)
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It would also a2llow us to experiment with merging scanned
photographic images into our documents, from digitally
stored representations, or from film=scanned signals. This
provides a potential for programnatic conurol of image
selection from microfiche (microfilm) archivea, image
magnification and trimming, page=cut positioning, and image
overlaying.

This seems to be an important part of the provlen of
computer=accessed full text of library materials,

The earliest form of a DPCS would have authors workinpg mostly
off line,

Clerical support staff can take rough=draft material in any
form {(e.#., hand written, typewritten, marked=up computer
printout, and/or dictation) and quickly type into a local
8pooling device the text and directives for our DEX
(Deferred=EXecution) batch processor to operate upon and
produce clean, formatted, up~dated printouts,

The computer aids available to the clerical staff make it
very easy for tnem to follow compleX alteration markups on
prior=-printout drafts, 1In our experience, the total tine
required for a trained secretary to type the new
text/editineg input for a significant alteratvion job and to
take care of rolling and feeding paper tape (if that is tne
spooling means) is considerably lesgs than the online tine
required by our best=performance DNLS operator to do the
sane wWork.

Authors can learn to work quite effectively in this mode
for doing their original writineg. Usually it can beat
longhand, if there are not too many alterations of prior
content or organization. It is not nearly as effective, of
course, 3S composing original material with DNLS.

The modification directives used for DEX provide
consistent and very effective notation for a longhand
writer to use in his script to direct the transcribine
secretary in performing the structural reorganizations that
come to mind as the wraiting progresses., A pit of
indoctrination in this respect actually provides a good
degl of help to the author.

Part of SRI Proposal for Research ISU 71=9L, see (74OL,)

7108

(2]




DCE 22 JUL 71 1l:58PM
APPENDIX D: Documentation Production and Control System

An initial, self=contained DCPS would contain spooled-input
typewriters (off line into cassettes or paper tape, or online
into & local computer), a means for batch transnission of
spooled jobs Vo ARC (or a DEX processor in another TENEX), and
a means for local hardcopy printout of the fresh drafts. An
online typewriter would probably be involved as a minimum
support aid, for using TNLS to do miscellaneous immediate
editing and controlling tasks, A DHNLS console would be an
even nore useful adjunct.

In our various developments for NIC, DSS and RINS, we have a
number of cataloging and indexing techniques that provide
extensive help in documentation contreol, In studving various
documentation~utilization environments, we would eXpect to
make steady improvements,

We expect that our protctype DPCS could be mapped across to
.8erve other documentation teams to very good advantate, It
should pe fairly easy to install an appropriate computer-service
Bupport system in another TENEX.

For some such groups, we would like to contract to provide
this sSupport as well as the user=system guidance==we helieve
this approach to have strong advantages toward advancing a
coherent domain of computer=azgided documentation,

We hope also that some of the early uses of our multiparty
NI, S=system developnent system could be in having other parties
around the network working on special representations and
techniques for types of system aocumentation of their
particular interest,

Subsequent evolution of our prototype DPCS would be towards
providing features such as: autcomatic concordance=type indexing,
cross=reference control, glossary contrel and production, and
towards extended representations, new forms of porurayal for use
in documenting conplex systems, extended facility for conmposing
and modifying the exotic representations, and high=quality
font/formatting,

Part of SRI Proposal for Research ISU 71=94, see (ThOL,)
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Introduction

once & remnote site has established a DNLS station that can
Work with our system through the Network, it would be directly
feasible for soiftware engineers, working on other computers
with other languages than ours, to use our DNLS system to
consideraple advantage as a workshop in which to compose,
modify, and study their (integrated) source code and
docunentation, and to participate in conmnputer=aided,
collaborative dialog over this material.

With straightforward utilization of our comnpiler=conmpiler
techniques operable through DNLS, they can easily build
special=purpose languages that maten to other computers, to
other purposes, at binary or assembly=language levels.

We hope to encourage some experimentation in this direction,
and intend to round out tine prototyrical set of conventions,
aids, principles, etc. within our application areas that will
make such application relatively direct. The extent of such
experimentation will of course pe limited to what we can
manage to support, both with computer service and with people
interacvuvion,

Basic setup for Use of NLS by a Remote Software kngineer
He has hls own compilers and debuggers,

We offer him a facility for writing, modaifying, and
documenting his programs,

Assume that he has a high bpandwidth path to us (i.e. the Net),
S0 that display information may be sent to him and, that files
may be transmitted to us for initial insertion into NLS, and
back to his site for compilation or printing.

The remote user would use display NLS over the Ketwork
(perhaps with the interactive parts of NLS running on his own
machine to give bpbetter response).

His source code would pe neld in NLS files, which he would
edit and study usine NLS,

Listings can be obtained through the facilities develoned for

local printing of NLS files for the NIC. 7This will include
formatting oy our gutput Processor,

Part of SRI Prooosal for Research ISU '71=94, see (TLOL,) 1]
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Compilation will involve production of a sequential file that
can be sent over the Net to his site for use with a local
compiler,

puring the production of the sequential file, analysis and
reconstructing of the text may be done,

This allows the use of source languszge conventions that take
advantage of NLS without changing the local cenmpiler,

For instance,

the compiler may not accept lowercase letters, so on output
all letters would be capitalized, or

the syntax for naming locations can pe medified to
correspond to NLS's naming of statements, then on output,
converted back to the form recognizZed by the ccmpiler, or

procedure calls may be expressed as NLS links in the source
and converted to simple identifiers on output,

It is worth noting that a methodology similar to that
described above was used successfully by ARC in transferring
NLS to the PDP1LO,

The main difference was that the compiler wag at a remote
site ratner than NLS,

purineg the time that ARC was still usine the XD389LO,
compllers developed at ARC were used remotely on Utah's
PDP1O,

The complilers were first produced at ARC, then transmitteaq
over tne Net to Utah,

Programs using those compilers were written with NLS,

They were tested by the steps described above:
production of a sequential file from the NLS§ file,
transmission over the nNet, and

compilation and debuggineg at the other site via the Net.

Part of SRI Proposal for Researcn ISU 71-94, see (740L,)
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when chanees were necessary, the source code was modified
with NLS, a new sequential file produced, sent to Utah,
compiled, etc,

This mode of operation was quite productive in spite of the
problems caused by the inexperience with NetworkKk use.

More Advanced Use of the Software Tools at ARC

We haVe described above howWw the software engineer at another
location might use NLS for writing nis progranms,

It wlll also be possible for the remote programnmner to use
other software augnmentation tools developed here,

For instance, the TREE AETA compiler writing system could
be modified 10 produce code for another machine (tnis was
in fact done as part of the transfer of NLS irom the XD3
9LO to the PDPLO). It could then be used to develop
eXperimental compilers that would run on a PFPP1lO (or
through further modifications and bootstrapping, on another
machine) and produce files that could pe sent over the nNet
for loadine,

The feasibility of such an undertaking will be greatly
increased with the developmnent of the Modular Programmineg
System described in Appendix G (741l,).

The compiler~conpiler will pe composed of modules, 80 that
the code production can be more easily replaced without
requiring a detailed understanding of large sections of a
complex program,

When it is operatvional, utne MPS itself will be a very powerful
too0l and of interest to other programmners.

In addition, it will open up new ways for the remote
programmer to access and use the other toels at ARC,

It Wwill become possinle for the progranner to create a
personal version of NLS by the replacement and addition of
modules so a8 to better mateh his needs,

Other Aspects of the Augnmentation Systen

Independent of the software tvools, there is a laree incentive
for the remote programner to make use of NLS.

Part of SRI Proposal for Research ISU 71=-94, see ('f4L04,) [3)
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It 19 important to remenmber that the programmer is also a
manager, if nect of a group, at least of himself,

As a manager, he can expect to benefit from using the
planning/communicatvion/dialog tools that are being developed
at ARC,

In conclusion, it seems botn feasible and desirable for the
software engineer at another site to make use of NLS in a Wwide
range of his activities.

Part of SRI Proposal for Research ISU 71=-94, see (T74OL,) ru)
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Our ARC system development team has the same basic needs for
Planning, coordinating, documenting, and accounting for a
constantly changing set of interrelated tasks as do other groups
of people working in goal=oriented endeavors,

We constantly face more opportunities for changes or
additions to our evolving system than we have resources to
carry out. Therefore we must find ways to obtain as effective
utilization of our ideas, and of our people, system, and
material resources as we can S0 as to make the nhest progress
toward our goals.

Planning requiresg a framework within whieh information about
goals, needs, possipilities, resources, and related dialog can
be recorded, studied, and modified usefully,

The result of such coordinated analysis is the adoption of a
current visipble plan, or "baseline" of eXpected events, agreed
upon system developments, their external configurations, and
resource allocations.

ARC planning and tagk activity is currently conducted in the
following operational framework:

Operations (Providing services)

NIC (Operations)

gomputer=System Operations

pusiness Operations

Clerical Support System

Publication Support System

Research Intelligence System==RINS (Operations)
EXternal~Collaborator Coerdination

Primary Project=Development Activity

NIC (Development)
Computer=-System Development
Software Engineering (TENEX, NLS)
Hardware Engineering
ARC Organization and Method of Working (Development)
Busginess Operations
Clerical Support System
Publication Suppolr't System
Team Augmentation (System Development Team)
Collaboration (Dialog Support)
Baseline Planning 3ysten
Baseline Record System

Part of SRI Proposal for Research ISU 7l=9L, see (74OL,) (1]
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Methods, Roles, Terminology
Augmentation of pDirect Team Activities
Software~Engineer Augmentation
Operations (Maintenance, Requisitions)
Accounting
Documentation Froduction
Measurement and Analysis
User Systems Development
RINS (Development)

The Baseline Record is a special subcollection of the Journal.
It will consist of a series of files specially formatted to
contain task and resource allocation information, including
pParticularly mixed text/graphic files of plans, specifications,

analyses, designs, etc.
It will be composed cf the portion of our currently accurate
WOrking records that represents our best definition of tasks
we plan to perform in the future, how we are planning to do
them, and what uses of resources (people, system service,
materials) are expected,
This record will pe produced from central planning data
contained in online files at ARC, and will contain various

views of that information as needed to give meaningful
representation of our gituation.

A basic set of Baseline record views includes:
(1) Schedule: by activity group (NIC,NLS,TENEX)
(2) Schedule: all tasks by ARC planning stage
(3) Schedule: all tasks by person

(4) Baseline record by task, formatted as "status"
report, with elements such as:

Information: (about nature of task and agreements)

Buyer(s): (for whom or what task is this task
peing performed)

Requirements: (agreed upon neede this task will

fulfill and certain design criteria
as needed)

Part of SRI Proposal for Research ISU 71-9L4, see (74OL,) (2]
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Design: (details of design==or links to
such==user interface features,
internal implementation)

Milestones: (significant delivery/evaluation
points used when relevant)

Subtasks: (smaller segments made visible for
more detailed planning purposes as
needed)

SubContracts: (other tasks initiated in direct
gupport)

We will keep some or all of the Baseline Record within a
Specially organized supcollection of the Journal, shelved
separately, and we will use as® a "Shelf List" a topically
organized Table of Contents. Sections of the Baseline Record
that are superseded by new Journal entries will be retired to
obsclete status. Changes will be approved and recorded as in
configuration management of hardware designs.

We are developing new tools to ald analysis of estimates,
schedules, and staff involvements, with interactive factor
adjustment features to permit consideration of the effects of
potential changes in configurations of dates, people, and
interdependaent tasks.

Part of SRI Proposal for Research ISU 71-9k, see (74L0L,) [3]
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}  Introduction

A fully developed augmentation system of a few years hence
will have a very large repertoire of commands, representing a
rich vocapulary for eliciting help £from the computer system,
To eXperiment meaningfully with any one Supset of commands,
designed to support a special kind of intellectual task, the
evaluation must rightfully be done within a working
environment in which the subjects are doing all of their
assoclated work in the way they would do it in the "complete
workshop."

This means that to provide a progressive research environment
in which rapid and significant evolution can take place, some
sort of a "latest thing in complete workshops" must be
maintained as a laboratory for each experimenter. To maintain
this in separate installations is quite impractical.

The computer network offers an important hope here, in that
it makes it possiple for people at distributed locations to
share a "latest thing in complete workshops" as an environment
for their different, specific "tool=~development experiments,"

For several years ARC has been aiming toward an
experimental future where this was the way in which our
work on augmentation systems would be done==as part of a
) larger community in which many more people than we could
marshal would be working on different fronts (and at
different levels).

For instance, much of our motivation toward the Dialog
Support System nas been to facilitate close collaboration
petween such distributed system~development participants,

Besides being able to sustain collaborative dialog, the
participants would be much helped if each could view a
relatively stable system as the background in which he
experimented with a new tool, and if he could very rapidly and
independently create and modify new tool features,

Qur launching of a Modular Programming System was done
explicitly to serve this end. When NLS has been modularized,
it will be possible for instance to permit a worker at Utah to
pe given "custodianship" of a private subset of modules
pertainineg to the manipulation of one kind of graphic=data
packet in our file data nodes.,

Part of SRI Proposal for Research ISU 71-94, see (74LOL,) (1]
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He would be given his private copies of the source=code
files for these modules, and could add and/or mnodify them
at willl. His modules can be independently compiled by him
at any time; and when he Wwishes to experiment with the
resulting "new teool," his compiled modules can be linked
into the rest of the NLS compiled=code module set at run
time, perhaps in place of some modules that the standard
version of NLS offers but that he is redoing.

To experiment with his tool, he can use it in the midst of
processes, methods, znd information that are part of a busy
(and evolving) workineg life in the whole workshop.

Each person can do his private development with minimal
burden on the support system, and with maximal protection
to the other workshop users,

The standard=NLS Module Set wWould be controlled and
updated by a central community process, steadily
integrating the improvements of the trial tools as they
pecome thoroughly checked out.

General Notes about the Modular Programming sSystem
what We Are Looking For From MPS
(1) Improved design=-modularity
gontrol structures that encourage modular design

runtime entities, called processes, correspond to
modules

control is passed among the processes
gontrol structures that encourage simple interfaces
processes communicate by messages sent over "ports"
(2) Improved depbugging
Source language debugging
Integrated with NLS
(3) Lase of modifications

Incremental compilation

Part of SRI Proposal for Research ISU 71=9L4L, see (740OL,) 2]
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Dynamie 1linking and symbolic references
Change single module rather than reloading entire system
(L) Ease of development

Make new configuration of existing modules rather than
reprogranm

Library of modules==such as hardware components
Software components==-modules of high generality

(5) Address space considerations
Modules relocatable in address space
Mapped in only as needed, not loaded otherwise
Dynamically establish and modify configuration

(6) Flexiblity=-from "virtuality" of external references
Modules communicate via ports
May connect any other module to the port

May replace any module by another that satisfies the
interface requirements

connection of ports pinds the "virtual facilities" of
the module to real facilities

The formation of these connections (and thus the binding
of facilities for the module) is not only delayed until
run time but may even be changed as the module runs

(7) Reliability
Simpler relationships and dependencies
Better definitione of interfaces

Ability to put a module into a test environment for
verification

(8) Ability to interface special purpose "subsystems" to
NLS

Part of SRI Proposal for Research ISU 71=9L, see (7L0L,) [3]
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May interface modules responsible for NLS file handling,
display generation, etc. %10 new modules to make special
subsystems of NLS

(9) Trangportability

Language for MPS and the system primitives should bpe
relatively easy to move to other machines

very few primitives written for the base machine
Most of MPS written as modules by bootstrapping

A restricted MPS for the NOVA minicomputer has already
been partially designed

(10) Ability to access remote systems

can build meodule that will run with NILS and drive
another system over the Net

May interact with NLS user, format request, send over
Net, get response, format for insertion into NLS file or
for NLS display

(11) Ability to move modules to other computers
Such as interactive parts of NLS
communicate through Net

(1L2) Collaboration with other groups on software
development

Well~defined interfaces, dynamic¢ loading, modularity
make it possible for other groups %o build modules to
run with NLS

This obviously will be combined with ability to have
modules communicating over the Net

Why We Think It will Work
The modularity/process/port/virtuality ideas have been
successfully used by Rudy Krutar in several systems,

including a parser for an interactive extendable
programming system,

Part of SRI Proposal for Research ISU 71-9L, see (7L0L,)
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Somewhat more grandiose schemes have been considered by Bob
Balzer and others at Rand,

The segmentation/compilation/debugging ideas have been
worked out hy Peter Deutsch and company and at least
partially tried out in SPL for the BCC machine or various
LISP implementations,

Peter Deutsch and Jim Mitchell have been involved with the

design and implementation of the system. In addition,
Butler Lampson and Alan Kay may contribute to the design,

Part of SRI Proposal for Research ISU T1-9L4, see (740L,) (5]
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