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The Technical Information Problem

Charles P. Bourne and Douglas C. Engelbart

Technology, so adept in solving problems of man and his environment, must be directed to solving
a gargantuan problem of its own creation. A mass of lechnical information has been accumulated
and at a rate that has far outstripped means for making it available to those working in science
and engineering. But first, the many concepts that must be considered in fashioning such a sys-
tem and the needs to be served by it must be appraised. The complexities surrounding any ap-
proach to an integrated technical information system are suggested by the questions given here.

ECENT world events have catapulted the problem of
R the presently unmanageable mass of technical infor-
mation from one that showld be solved to one that must be
solved. The question is receiving serious and thoughtful
consideration in many places in government, industry, and
in the scientific and technical community.

One of the most obvious characteristics of the situation
is its complexity. A solution to the problem must serve a
diversity of users ranging from academic scientists en-
gaged in fundamental investigations to industrial and
governmental executives faced with management decisions
that must be based on technical considerations. The solu-
tion must accommodate an almost overwhelming quantity
of technical and scientific information publicly available in
many forms through many kinds of media and in many
languages.

Some students of the problem, including men with many
years’ experience in various aspects of information handling,
have viewed this complexity and concluded that the prob-
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lem cannot be solved in its entirety. These authorities have
recommended a piecemeal attack on components of the
problem.

Stanford Research Institute believes that the techniques
of systems analysis coupled with an understanding of the
potentials of machines permit a powerful approach to the
solution of this many-faceted problem. In fact, it may very
well be that only by grappling with the problem as a single,
integrated system can a realistic and lasting solution be
attained.

However, to deal with the information system as a whole,
it is necessary first to define its complexities with as great
detail as possible. As an aid to the preliminary mapping of
the system, a study group at SRI polled a portion of the
Institute’s own professional staff of engineers and scientists
for questions they believe must be answered before an
effective system can be designed. A representative list of
the questions raised in this fashion is given in this article.

The list is impressive, but obviously not exhaustive. It

SRI Journal




does confirm the multiplicity of points of view that must
be appreciated before this problem can be attacked.

Many of the questions require simple factual answers
(see “Data Needed About Information Sources and Serv-
ices,” p. 5). They can be answered by straightforward
techniques of counting, surveying, sampling, and estimat-
ing. A few of the answers are already available, but the
fact that most questions of this type cannot be answered
from available sources emphasizes the pressing need for a
much better quantitative assessment of the size and nature
of the information problem before a rational attempt to
solve it can be undertaken.

Another group of questions involves essentially matters
of national and scientific policy that ultimately must be
answered arbitrarily. Data and analysis can give guidance
to the answers but the ultimate decision will be based on
judgment of relative needs and relative values.

Questions Relating to Policy

What are the specific aims of the program?

Will the system start with only new information? Or will
it process back literature, and, if so, how far back?
Will the Service process requests from allied countries? To

what extent? Will it coordinate with the Soviet Union?

Can part of the operations be done abroad? What about
translation?

Will an international classification, indexing, or retrieval
system be adopted or promoted?

Will the system be designed to serve the brilliant, the
sophisticated, as well as the more unsophisticated?

Will the Service be financially self-supporting?

Will big business have any better access than small busi-
nesses or individuals?

Would a private citizen or scholar afford to use the Service?

How will prices be established for the Service?

What is the range of subject matter to be included?

Will classified information be included?

Will safeguards be established to insure that classified in-
formation is kept under proper control?

What type of information should be included? Books
(texts, tables)? Technical and trade journals? Confer-
ence proceedings and papers presented but not pub-
lished? Industrial and government interim and final
project reports, etc.? Operation and instruction man-
uals? Patents? Manufacturers’ catalogs? Newspapers
and general magazines?

Who will be responsible for selecting the material to be
included?

What protection will be provided users who want their
queries to remain confidential?

Should service be provided outside the technical commu-
nity? To congressmen? Executives? Businessmen?
High-school students?
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Who will control the policy in the matter of designing,
establishing, and/or operating the Service? An ap-
pointed committee, such as for the NACA? A civil
servant? A political appointee? A committee elected by
scientific organizations?

A Proposal for a National

Technical Information Service

Members of Stanford Research Institute have long
given thought to the increasing disparity between the
accumulation of new knowledge and the means for or-
ganizing it for widespread utility. With this problem
brought into sharp focus by recent events on the inter-
national scene, the Institute believed it appropriate to
formalize its views on the magnitude of the problem and
to suggest a possible solution. In January, a draft pro-
gram for a National Technical Information Service was
prepared and copies distributed to members of the
President’s staff, to selected members of Congress, to
various agencies within the federal establishment,and to
industrial leaders and technical societies, all known to be
concerned over the state of technical information affairs,

This document describes a program to solve the na-
tion’s technical information problem through the es-
tablishment of a national service for the collection,
processing, storing, retrieval, and dissemination of
scientific and technical information from both foreign
and domestic sources. The program comprises five
phases, interrelated and partially concurrent:

1 —Establish a central organizing and administering,

federally constituted Agency.

2—Determine the gross dimensions of the problem.

3—Establish an interim information center using
existing services and techniques,

4 —Analyze the factors that determine the design
and operation of an ultimate National Technical
Information Service.

S5—Encourage present and initiate additional re-
search and engineering development programs
leading to systems and equipment necessary to
implement the ultimate National Technical In-
formation Service.

This proposal, and others, for solution of the problem
are currently under study by the interested bodies of
the nation, Meanwhile, at the Institute study of various
phases of the technical information problem, both in
the gross, and of specialized aspects of data handling,
storage, and retrieval, is continuing.

Would it be feasible to establish legal authority to speed up
the standardization and coordination of existing facil-
ities (such as the F.C.C.)?

Who is competent to design, establish, and/or operate the
System? Would this be a civil-service organization?
Could the objectives of the Service be achieved by expand-
ing existing government agencies (e.g. Bureau of Stand-
ards, the Library of Congress, Armed Services Techni-

cal Information Agency)?




if the Service were not directed by some existing govern-
ment agency, would it not be best handled by some
university?

Would it be economically feasible for any sort of commer-
cial enterprise or non-profit corporation organized by
the professional community, or by private industry, to
establish and run a Service which would assure con-
tinued social and technical progress?

If we must look to the federal government for support,
what residual responsibilities remain with the profes-
sional societies? Should private groups continue to
sponsor special collections?

What economic and political limiting factors exist with
respect to the freedom one would have in utilizing or
changing those organizations already active in the
documentation field, and whose existence could be
over-shadowed by a national Service?

What about copyrights? Would royalties be forthcoming
to the owner of the copyright if the Service distributes
the material? What will be the impact on the technical
publishing industry?

Should the Service act as a publisher for collections of
papers (reprints) in very new and special fields?

How will the priority schedules be fixed for the Service?

How soon could the Service be initiated? With an immedi-
ate manual system? With an ultimate mechanized
system?

What factors will determine the location? Can strategic
dispersal considerations influence the location without
adversely affecting efficiency?

Is the proposed Service simply an attempt to copy Russia?

CuaArLEs P. BournE and Dovcras C. ENGELBART are
research engineers at Stanford Research Institute's com-
puter laboratory. Mr. Bourne gained his first clectronics
experience in USN schools from 1950-51. From 1952 to
1953 he served as instructor of various aspects of guided
missile operation and maintenance with Convair Guided
Missile Division and as adult education instructor in
electronics at Chaffy Junior College. After receiving his
BS degree from the University of California in 1957, he
was employed as a research engineer at SRI where he
has been engaged in research on mechanization of in-
formation retrieval and logical design.

Dr. Engelbart received his BS degree in electrical en-
gineering at Oregon State College in 1948, MEE in
1953, and PhD in 1955 at the University of California.
His theses were concerned with design and program-
ming of drum-type computers and special gas-discharge
tubes for use in computers. He has worked as professor
of electrical engineering at the University of California,
as electrical engineer at Ames Aeronautical Laborato-
ries, and as consultant. In October 1957 he joined the
SRI staff. Information retrieval is one of his specialties.

Might not an interim solution be to translate and dis-
tribute the exhaustive Russian abstracts, thus leaving
our interim energies free for other uses?

Might it not be better to reduce the amount of literature
produced rather than go to the tremendous expense of
providing super-service for all of it? Can a quality filter
be applied to this output?

Why not allocate federal money to support more direct
interchange between working scientists? Perhaps more
meetings, special conventions, seminars, etc., would be
more economical than better literature processing?
Couldn’t the money be better spent on education to
achieve a given increase in scientific effectiveness?

Could a substantial portion of the information problem be
solved by teaching the users more about present-day
documentation techniques?

Questions Requiring Research

Some of the questions posed to the study group will re-
quire considerable study and research to produce valid
answers. The research will be in many fields—in the social
as well as in the natural sciences. Some of the study must
be quite profound—even theoretical. Some will be more
straightforward. Many of these questions must be answered
before the policy decisions implied in the previous group
can be made with confidence.

Can we separate apparent need, influenced by present con-
cepts and experience, from real need? Lack of aware-
ness of the potentialities of recently developed methods
(or methods not yet developed) can easily result in an
unimaginative formulation of the possibilities and op-
portunities for advantageously using recorded informa-
tion.

How will users’ habits and needs evolve as a good System
becomes available?

How are the information needs of a user affected by his
age, educational level, profession, type of position held,
etc.?

What are the characteristic information needs of the basic
(academic) scientist? The applied researcher? The en-
gineer? The decision maker? Are they all equally critical,
or is the “applier” of knowledge the one with the big-
gest problem?

What is the role of information retrieval, storage, etc. in
the decision-making process of the research worker,
engineer, scholar, administrator, etc.?

How much use does the scientist and engineer make of the
facilities that are presently available?

By what processes does the scientist and engineer keep
abreast of the advances in the art now? What are the
relative importances of each of these processes?

How many scientists and engineers have a definite program
of “keeping up with the literature”’? How much time
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Before the designers of an overall
information center can sketch in the _ ;;-;::‘;E' _
outlines of the system problem, a . I i{Y
large amount of data about the in- “",‘. 3% \
formationinputand the existing infor- PR3 R R
mation services must be collected.

Some of the kinds of essential data are suggested by the

following.

What subject fields are covered by the various journals,
books, and reports? And in each case, in what depth?

What are the physical sizes of journals, books, and reports?
Page size and number of pages? Frequency of publica-
tion? Kind and size of distribution? Cast or subscription
price?

In what language(s) do the journals, books and reports
appear?

Does each have an index? Are abstracts published, and
where? Where is the information indexed?

Who, principally, are the contributors to the technical

journals? Who selects or reviews

sl thele papers for publication? How long,

= m _,:‘_.‘;5 g generally, between preparation
— o and publication?
=== Are microfilm copies of books, jour-

nals, and reports available?

Who are the publishers of technical journals, books, and
reports? Where is each located? And how long in
operation?

How is each publishing operation financed?

What are the policies and objectives of the respective pub-
lishers in each field?

What fields of science and technology does each publisher
operate in? In what fields does each concentrate or
specialize?

In what language(s) does each publisher produce his jour-
nal(s), books, or reports?

Could publishers of journals, books, and reports provide
paper tape or other machine-readable copies of their

Data Needed About Information Sources and Services

How much has been produced to date in the various tech-

What libraries with technical collections, abstracting serv-

What is the size and training of the staff of the various

In what field(s) does each informa- =t -

What classification and indexing systems are in use?
What is the normal time between publication of a docu-

What are the types and numbers of scientific and technical

Would the various libraries and services be amenable to

Are special compilations of abstracts, bibliographies, or

works? At what cost?

nical subject categories in journal, book, and report
form? What is the physical mass of cach? Are back
copies available?

ices, indexing services, and translating services are in
existence? Where is each located? What is its organiza-
tion? How is it financed?

technical-information handling or
processing organizations? In each 1

case is the organization equipped 4 Rt u

to handle classified material? 0 ou n

tion handling or processing unit
operate?

ment and its appearance in the libraries? When is it
abstracted? Indexed? Translated?

people using libraries, and the abstracting, indexing,
and translating services? In what ways does the tech-
nical community feel it is being adequately or inade-
quately aided by these services?

negotiation of changes or increase in area of coverage,
or other changes of service, to fita
reasonable, overall system, if
government controlled and sub-
sidized?

What are the charges for service by
libraries? Abstractors? Indexes?

Translators? Which of these services are self-supporting?

translations available? And for what fees? How long re-
quired to provide such special services?

would they “like to spend”? What keeps them from
spending more time?

How much of the literature that would, with reasonably
high probability, be useful to a scientist or engineer, is
caught by him now by his own regular surveillance of
the literature? How far out of his way will the average
user go to be sure that he hasn’t missed some possible
information . . . considering the usual distracting pres-
sures on him, his familiarity with the sources, etc.?

How many pages of literature in various categories relative
to the level and interest-area of the user can we expect
him to scan or search for his different information needs?

What are the relative merits of the diuterent types of refer-
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ence information services with regard to the user and
his needs, desires, habits, and limitations?

What are the relative importances of the users’ various

informational needs? On one hand, he needs to know
the newsy items such as who is working on what, what
his current attack is, who disagrees with whom and
basically why, etc.; and on the other hand, he also
needs to be able to study in detail the carefully written
treatises that may have bearing on his work. Can these
different kinds of needs be met by a single system?

What are the special information requirements for different

specialty fields?

Does the user, when he goes outside his special field for

supporting information, want information in different
5




form or different levels than which he seeks in his own

field? For instance, would he be looking more for “cook-

book’ techniques or for survey-type information?

How valuable would broad, multi-disciplinary searches be
if they could be conducted effectively? How great is the
problem of differences in nomenclature between fields?

What type of questions now go unanswered at the libraries?

Isn’t the main problem of information retrieval one of
identification—since people so seldom express satis-
factorily their needs to the documentalist?

What are the major limitations in the various methods
presently used in classifying and indexing scientific
literature?

Is the problem that the information now is just not avail-
able at all, or is it that it is just hard to find?

Why aren’t the existing services that process technical
information satisfactory?

How many places does a user of each discipline have to
look for index listings of a given special interest?

How can the processing of recorded information be planned
so that it can be effective in spite of human limita-
tions, or of limitations in numbers of human beings?

How much is missed by technical people leaning too heavily
on librarians?

What relative gain in efficiency could be achieved by
integration, merging, or better managing of existing
documentation services?

What increase in efficiency of the scientist or engineer
would result from improving the accessibility of re-
corded information?

What are the probable net benefits, short and long range,
of an effective information Service to military, indus-
trial, commercial, scholarly, government groups?

Can dollar costs be derived for reasonably well-proven
delays and duplications, and can the total national loss
rate due to this problem be realistically estimated? Can
it be determined that the expense of delay and duplica-
tion now is greater than that of establishing and operat-
ing an information Service?

What is the lack of an information Service costing govern-
ment agencies?

Can the savings in Federal money now spent on other in-
formation programs be diverted to & national informa-
tion Service?

What are the relative costs and characteristics of different
reproduction techniques that might be applicable to
some of the dissemination and massive processing prob-
lems of an information service?

What are the techniques and costs involved in keeping up
and in using large mailing lists in taking care of distri-
bution of journals, etc.?

What are relative costs of providing the information in
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The Soviet Approach to the
Information Problem

The Soviet Union has a comprehensive technical in-
formation system in operation. In 1952 the Soviet All
Union Institute of Scientific and Technical Information
was established in Moscow, By 1957 the Institute had a
permanent staff of 2300 translators, abstractors, and
publishers. This staff is supplemented by more than
20,000 cooperating professional scientists and engineers
throughout the U.S.S.R. who act as part-time trans-
lators and abstractors in their specialized fields. The
Institute publishes 13 “abstract journals” which annu-
ally contain over 400,000 abstracts of technical articles
from more than 10,000 journals originating in about 80
countries, It systematically translates, indexes, and ab-
stracts about 1400 of the 1800 scientific journals pub-
lished in the United States.

To reduce the time between the initial appearance of
the more important information in any of the world’s
journals and its reaching the hands of Soviet scientists
and engineers through the normal route of the ab-
stract journals, “Express Information Journals” are also
printed. These carry summary information on foreign
technological developments within two or three weeks
after their receipt. The work done is reported to be not
only comprehensive but also of high quality,

The Institute provides numerous other technical in-
formation services, such as provision of bibliographies,
micro and full size copies of original printed material,
technical dictionaries, and foreign-language dictionaries.

The Institute maintains an extensive program aimed
to introduce machine methods to information handling.
This includes translating machines, and mechanisms for
codifying, storing, and retrieving technical information,
Significant progress by the Institute towards informa-
tion mechanization methods and systems is reported.

micro form as against making original-size photo copies?

Of the currently-operating abstracting services, how many
are operating merely to satisfy an obligation of a pro-
fessional society that would rather have somebody else
do the abstracting?

What services does the Russian All-Union Institute really
provide? What is the reaction of a Russian scientist to
this information center?

How important is it to know what the rest of the world is
doing?

Are any projects or areas of work reported almost exclu-
sively in foreign literature?

What is the expected rate of growth of the system?

What are the potential information processing capabilities
of existing mechanical devices?

What are the theoretical capabilities of existing or antici-
pated machine components which might be applied to
the information processing problem?
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How often will the system presumably be searched? How
definitive will the search have to be? What volume of
information should a search produce? How fast should
the system respond?

Characteristics of the Information Service

As increasing data become available it will become pos-
sible to consider some of the last group of questions—those
dealing with the desired or necessary operating character-
istics of a comprehensive technical-information processing
system. Certainly, the first system implemented would be
of an interim nature using existing resources, which un-
fortunately employ largely manual techniques. However,
ultimately it is inevitable, in view of the impressive ad-
vances made almost daily in information processing tech-
niques, that a highly mechanized system will be possible.
How soon can an interim system be functioning?

How much can be done just by concentrating on abstract
distribution and better dissemination techniques?

Would it be feasible for the abstracting publications to use
a standard format and type font, such that mats (or
something similar) could easily be distributed to other
interested publishers, thus saving printing expenses?

What technical societies could cooperate to publish a
single journal instead of numerous splinter journals?

What about the scale of the Service? Does it have to be a
big system or nothing?

Does “having a large information Service” necessarily
mean the physical collection of all activities at one
central location?

Would a group of smaller centers, for specific fields, be of
greater utility and more tractable?

Would a collection of special libraries be more useful?

What can a national service provide that is different than
what is now available? Is this to be an entirely new
type of service, a real advance in the state of the art,
or is it to be just more and better of the same thing?

Will the System have a finite capacity? One system might
work well with a few million entries, but be hopeless
with a hundred million.

As the System grows in size, will it be possible to make
changes easily in the classification scheme and bring the
old coding into the new scheme?

If a private consultant, with “need to know" established,
were to work on a government project, how would he
locate and procure pertinent classified material?

Will financial filtering of requests by a uniform fee struc-
ture be desirable or effective, or would it be necessary
to make non-uniform fee structure so that there is
essentially some “priority” given?

What means can be used to pry loose useful information
that customarily doesn’t get into the published tech-
nical information channels?
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Will the service include a positive program to declassify
material under security restrictions?

What is an acceptable delay in getting information entered
into this system?

Will all material in the subject fields be included or will
there be an editor or a censor?

Will an attempt be made to standardize the form of the
material before it gets into the center? Does the
material have to be on standard-size sheets or forms?

What happens when the system becomes overloaded?
Should service to users just be late, or should the serv-
ice just be less complete?

How can we protect against freezing the specifications
until enough systems work has been done to make clear
what would be optimal?

Will the policy makers make sure that the final methods
chosen for a retrieval system are not influenced too
heavily by the requirement of compatibility with past
systems?

Will abstractions be done? What kind? Descriptive? Criti-
cal? Informative? How can we get good-quality ab-
stracts? Should the Service use volunteer abstractors
directly or a staff of full-time abstractors? Or should it
allow the various technical societies to organize their
own volunteer abstracting services?

Will any effort be made to review old documents, and to
remove or recode when necessary?

Is a standard (or artificial) vocabulary necessary? How
much work will be required to design and institute such
a vocabulary?

What techniques and devices can reasonably be developed
and applied for facilitating such immediate require-
ments as printing, reproducing, storing, microfilming,
billing, communicating, etc.?

What kind of a data-processing system will the Service
need just to keep track of its operation?

Would the information Service keep a collection of the
original documents?

What special precautions must be taken to store primary
records? Would a duplicate file and collection be main-
tained to prevent disruption of service due to fires, or
other catastrophes? How much would this cost?

What is the useful life of various forms of records? In use?
In storage?

What will the information Service physically provide in
response to information requests?

Will the output be in English, or a code that must be
translated?

Will microform copies be acceptable to the users? If not,
what improvements need be made in order to gain user
acceptance?




Will the information Service output be in a form that the
researcher can determine which of the documents are
in a locally accessible collection?

Will the system give answers (e.g., “yes,” “no,” ““5,000 tons
in 1945,” etc.) as well as references?

Why not periodically publish inventories of research in
progress, to indicate what research projects are cur-
rently being undertaken in each specialty field, thus
helping to eliminate duplication?

Will there be a “special communication network” in which
workers in the various specialized fields can easily
circulate working papers or “think pieces?”’ A central
agency could maintain printing, listing, (in appropriate
subject-interest categories), and mailing facilities for
this sort of service.

Will the information Service be able to retain a file of
questions to be asked of all new input material, thus
providing up-to-the-minute data forstanding questions?

Will it be possible to stimulate more writing of “review-
the-literature” papers by qualified people in the various
fields, in order to provide guides for other workers?

Can a partial search be made? (For example, can 1/10 of
the file be searched and the results checked to deter-
mine if further searching is justified?)

Could the information Service operate on a “just search
14 the file for me; I don't need a comprehensive search”
basis?

What kind of communications network will be needed for
the operation of the interim information Service? Will

it be accessible to anyone by telephone or other direct
device, such that the searcher can interrogate the file
directly and at will?

Would the Service be available for browsing?

What technical-manpower drain would the proposed infor-
mation Service program have on other high-priority
scientific programs?

What professional and educational background is needed
for the personnel to operate the Service?

Could university science students be used part time and
during summers to help with the various processing
tasks, as a means of alleviating the shortage of prop. .
with adequate technical backgrounds?

Will there be special training for abstractors and translators
or for documentation and information specialists, etc.?

How much research is needed? What research budget is
reasonable?

If an information Service were established, how soon could
present partial services by government agencies be
terminated and funds diverted to the Servicei Could
some special activities in industrial libraries be elimi-
nated?

These questions, by the very nature of their origin, are
random and fragmentary. Even the full list from which
they have been selected is far from comprehensive. How-
ever, we have found them a helpful stimulus as well as a
disciplinary aid in viewing the technical-information prob-
lem in its broadest dimensions. We hope that others inter-
ested in this problem will be similarly served.
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ture that information which is germane tc a particular technical effort.

Ofen it is not known in advance to what extent the pertinent information

is availsble or even exists, Furtheymore, the desired information is
rarely well defined, A search based purely on conventional library indices
tends to defeat itself either by turning up so much irrelevant materisl that
nothing is gained or by baing so selective that important material is exe
cluded by the search, An alternative approach depends on & discriminabing
usa of the bibliographiss which form a part of nearly all sclentific papers.
This method has the essantial advantage of incorporating expert Jjudgement

in the search, However, bibliographies are rarely appended to the document
literature, Both the index search and the bibliographic=chein search,
which are so useful in the fundamental sciences, ara therefore wvery ineffec-
tive in the applied and developmental areas.

The inclusion of foreign technical literature in the picture further
complicates the problem of information ssarch, Such materiel in foreign
languages is now receiving increased attention, Search procsdures within
this body of literature may be heampered by the fact that bibliographic trails
flow through untranslated articles, The volume of translated articles must
grow as journals from othar countries are included and this will eventually
conplicate the search process,

The main difficulties emcountered in the commmnication of results within
tho applied research znd development area may be summarized es follows:

1, The volums of documentation is sc large that a search for informa=
tion often becomes so lengthy as to lose its value,

2, The results are not easily classificable on the basis of immanent
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Three main steps can be recognized as a logical wgy of working toward
a golution, 1In the order of attention thsy are:

Phase 1 = An assessment in detail of the dimensions of tha problem,

Phase 2 -« Design and implemsntation of lmprovements that can be
instituted immediately and that can be shown to be
worthwhils,

Fhase 3 ~ Ionger range improvements made in plamed evolutionary
steps, System design and technique development programs
that are appropriate at each step will be needed in this

phase especially,

ITT Objectives of Proposed Work

This proposal is directed at accomplishing the job under phase 1 above,
The assessment of the dimensions of the problem would have a twofold purposes

1, to allow judgament to be made in quantitative terms about tha degree
to which the present system for technical commmication is satisiying the
densnds of the users; and

2o to gathar data that would materially assist in the planning and
execution of whataever steps of improvement are needed and can be taken
imediately,

Specifically, it is hoped that a detailed picture may be assembled of the
fvll gpectrum of demands of the users and a comparison may be drawn betwsen it
and the performance of the present system for technical commmnication, The
characteristics of the present facilities would be presented in terms of the
way in which they are orgenized, their nmumber and magnitude, the volume and

nature of the information they handle, and their resulting performance in the

face of the demands as the operators of the facilities see tham,
i




IV Method of Approach

As Goals of Technical. Commmication

The first task of the project would be that of evolving In
discussions with tha sponsor a clear statement of ths basic goals of
technical commmication, The initizl statement of goals muy well have to
be augmented and clarified during the course of the study and sspecially |
during the preliminary investigation of the problem. It 1s most important,
however, that at all times the work proceed under as definite a guide of
this sort as possibla,

Three main points should be settled on tha basis of these goals,
They are:

1. Oriteria for choosing the lines of technical endeavor to be
considered on the project, Such factors as the expenditures for each line
of endeavor and the nesd for technical advances might well be among the
criteria for selecting a given line of technical activity,

2, Organizational and economlc boundary conditions that must be
considered in any initial and early step to improve the gystem for technical
cormmnication,

3. Outline of the general course that improvements might take in
terms of their effects on users, The survey could then mora easily obtain
data that would be of greatsst possible use in daesigning such improvements.

Bs Iines of Technical Endeavor

A choice of lines of technical endeavor would be mede in accordance
with the criteria established in conference with the sponsor so f.hat thoss

activities considered most important received greatest attention, Development

e




work in guided mlsasile propellants, in inertial navigation systems, in high
spead electronic computers might be among the lines of activity to which
special importance should be given, Obviously the work in many technical
fields contributes to the success of amy specific endeavor, It is felt,
hovever, that where possible, the scops of the project should be defined

by those lines of technical endeavor that are in closest conformity with the
goals set by the sponsor, The choice of a specific set of technical activie
tles rather than a list of technical disciplines allows one to take account
of the fact that in development. efforts information mey be nesded in ways that
do nof. neceasarily conform well with presantly established subject categoriza-
ticns,

C. Preliminary Investigation

Following the determination of the subject scope of tha project
an Investigation would be made of the past research and studiss of the problems
of technical commnication, This would be done with an gye to three areas in
particular.' These gre:

l, the elements of the problem on which adequate data exists or
to which sufficient thought has alveady been given;

2, special techniques for sampling and swrveying that are applicae
ble to this problem; and

30 the corrslations that have been found to exist batween msn in
various groups within the technical population ard the demands they melm of
the system for technical communication,

Discussion of the last point would be sought with leading men engaged

in research and development in the lines of technical endsavor chosen, Contacts
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would also be made with those currently carrying out ressarch on information
ratrieval and with those organizations that have done work on various aspects
of the problem of technical commnication so the present state of research in
thsse areas would be fully aprreciated,

Exploratory mestings would be sought with those organizations that
ngs be in a goc_:d position to gather or supply soms of the data to be uncovered
in the surveys, The meetings would serve the purpose of determining the
nature of help that each group might be able and willing to contribuse, They
would glso afford an opportunity of spreading knowledge about the program and
of soliciting active interest in it, O» every occasion possible the sympa-
thotic understanding of the program and cooperation with it would be sought of
all organizations now associated with the system of technical commmnication,

D, Survey Techniques

The four areas in which surveys are needed are those of the users
derands, the volume of technical information handled, the organization of the
system, and the performance of the system, The one that pxjcxb.ably presants
the greatest difficulty is that of the demands of the users, This is because
the demands learmed from the individual user can vary over all fields of
knowledge and may be expressed in a wide varlasty of forms, [Further, although
the technical population that exercises the entire spectram ¢f demands nay be
known, the parts of the demand coentributed by each man are krown only roughly.

Hany useful facts gbout the demands of the users mey be obtained in
a survay of the performance of the present facilitiss; hut ir exactly those
arcas where improvements arve needed the results so obtainad are likely to deviate
most from the actual needs of the users, This means that these requirements

must also be developed by a survey of the users themselves,
]



In all of the four areas trial surveys will be used to determine

exactly what elements shonld be included in the total population, what
sampling methods are eppliceble in each case; and to reveal how best to
conduct ths questioning of the choszen samples,

1, Swevay of Usser Demands

Bacause any system for technical cormrmmnication must allocats
to sach Job a finite sum of resocurces in manpower, Iunan talemt, mengy, and
facilitissy and becausse ths time of response of the system to each demand
on It is a function both of these resources and of the number of similar
demands that compete with one another, the magnituds of each typs of demand
is an essential alement in the description of the demand, Further, ths
response of the system moasured in ita degree of sophisticaticn and in tims
that each user experiences modulates the rnature and numbar of damands he
makas of it, For this reascn the survey of users damands will sesk to dis-
cover not only the nature J"’:.ha elements in the spectrum of demsnd bubt also to
attach to each a frequency or probability of cccurrence,

As was mentioned earlisr, the correlation between various
segients of the technical population and the demands mede of the system is
not lmown exactly, Every attempt wlll be made to increass this knowledge
g0 that; for a given semple of technical paople; the contribution they maks
to the total demand can be ascertained with precision.

The damandz of users are very corplex becauss they reflect
beth their varied neseds and the persconal preferences of each in the search
for and vee of information, It is probably fairly simple to characterize
theee derands thal ewrrespond directly with tle ways in which the present
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facilities can now search easily, viz: by the titles of Journal articles,

It will undoubtedly be far more difficult to take into accowrt the demands
that involve searching by ideas or for sclutions to problems stated, for
instance, in mathematical terms, Because these searches require much more
sophisticated reactions on the part of the system for technical communication,
such demands are probably not being as well satisfied as the more conventional
ones, An attempt will, therefore, be made to define such demands as clearly
as the more orthodox ones, This is thought to be especially important
because of the strong possibility that the demands of men in applied research
and development often fall in just this category,

2, Input of Technical Information

The rate at which technical publication is occurring all over
the world is an important parameter in the dimensions of technical communica-
tion, By survey methods and by consultation with those principally involved
in publishing and storing the new data estimates will be made of this factor
in the followinpg terms:

rate of accumulation and growth of this rate

sources of origin

subject field

language of publication

printing or reproduction method

amount in machine=readable form

amount that might easily be put in machine-readable form

amount of data involving mathematical symbols,

chemiczl symbols, drawings, photographs, tables, etc,
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percentage contzining bibliographic material
percentage of bibliographies that refer to unavailable
literature
percentage having good indexing, to articles; o main
subsections, eic,
This survey of the volume and nature of current technical
publication would be started only after a fairly good picture had been
developed about the demands of the users in terms of subject matter,

3s Orpanization of Facilities

The survey of Tacilities would also be started as soon as
the approximate spactrum of the ussrs demends was known andit would be
‘ directed toward characterizing them in such terms ag:
section of the technical commmnity they p;}ﬁcvt to serve
administering body and av;éed goals
length of existance and growth pattern
general subjects covered
type of service offered, i,e., translating, abstracting,
special technical library, etc,
general siza (perhaps by number of volumes or publications
and by psrsonnel employed)
mode of cooperation with other facilities
The objsct of this survey would be to develop data that might later be used
chiefly in considering organizational and administrative questions pertaining
to these facilities, It would, of course, also provide quantitative infore

. mation about the facilities as a background for the figures on the moda of
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operation md performance, FRerhaps the most important product of this
¢

survey should be a statement by the operator of each facility of his avowed

goals, It is against these that his performance should be measured, but
it is the users demands to which it should finally be adjusted, Such a
comparison may well reveal incompatibilities between the goals of some
operators and the users demands,

o Ferformence of Facilitiss

The survey of the performance of the present system for
technical commnication will occupy most of the time and effort of the team
assigned to studying the facilities, This part of its effort will be by
far the most difficult bscause its goal will bs to describe the system
parformance as accurately as possible solely in quantitative terms without
injecting weighting factors or value judgements, Further, it is hoped that,
as the goals of sore of the operators may turn cut to be incompatibls with
the users? demands, some knowledge may be gained not only of present perform=
ance but also of that which could reasonably easily be achieved should the
goals be altered,

The type of parameters that would be used to desscribe the
performance of each facili.ty may be illustrated by the following:

Type of facility

Arount of information available in main aubject categories

handled

Aze, quality and completeness of information stored for

subjects handled

Rate of accurmulation of material in each category

ollv




Restrictions of access to information = how determined?
Distribution of material by language
Methods of storage
Mathods of indexing
Mathods of search employed
Frequency distribution of responses by type, by subject
matter, by speed, unanswered queries, etc,
Method of pgenerating abstracts
Method of performing translations
Means used for checking with user to assure that searches
obtain information most useful to him
i Relaxation factor applied to each type of infermation in
making new data more readily accessible than old,
Pains will be taken to learn from each operator the shorte
comings that he believes exist in his facility and how he thinks he can
best improve his sarvice.

Es Summarization

The results of the several surveys will bs analyzed and summarized
in convenient form for easy assimilation, From thase surmaries estimates
will bo made of the spectium of demands of the entire population of users
falling W thin the lines of technical endsavor chogsen, Figures will be derived
from the survey of facllities to indicate their total dimensions and a picture
will be built up of the performance of the entire system for technical commmnis
cation as it pertains to the endeavors studied,

Discussions would be held with the sponsor to determine the axact
form in which the final results should be presented for easy comparison between

=T 7




J
the system performance andfhe users® demands, l Careful differentiation

will be made between demands which the users impose on the present system
and those that they might be expected to evidence if improvements were put
in of the type that could be immediately implamanted.l At the same time,
the improvements that the opsrators themselves believe possible will be ;

surmarized md the expected results of such changes will be enalyzed, ™

V Time and Cost Estimates?

Should any be included?

VI ldaison and Reports

Throughout the study, close liaison will be maintained with the sponsor
of the work, If the sponsor so desires; he could assign full time persomnel
to work with the Tnstitute’s team during the course of the rasearch,

Throughout the course of the study, oral reports would keep the sponsor
copnizant of the progress of the work, It is contemplated that reports
would be submitted on the determination of significant findings were estab-
lished, and, if desired, would be supplemented by written progress reports,
These occasions would be used to modify or redirect the coursa of the work as
matually apgreed,

At the conclusion of the study, a detailed written report would be sub=
mitted outlining the results of the work and the methods used in the research,

If the sponsor desires, a summary report suitable for publication would be

prepared,
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VIJ] Qualifications of Stanford Research Institute

Stanford Research Institute is a not=for-profit, non-endowed
corporation engaged in supplying research services %o industry and govern-
ment in the fields of physical and biological sciences, engineering, and
eccnomics, The Institute has a staff of more than 1,300 persons of whom
over 850 are professional researchers, Many of these professionals are
skilled in the fields involved in the proposed research,

The fact that the Imetitute is engaged in technical work that ranges
frcm basic research to spplied research and development in a very wide
range of fields will enable the researgh team on this project to bring to
the work the point of view of the user,

The Institute's experience in systems design, operations research,
information organization, and in the conception and development of informa=
tion processing devices provides a unique perspective into tha complex scope
of this problem, The Institute maintains an active and expanding program
of research in all phases of the informatlion processing problam,

The capabilities of Stanford Research Institute personnel embrace a
brogd sepgment of the scientific disciplines, It is thus abls to provide
unique research ssrvices in complex problems of the type envisioned here,
The Institute is well known for its team approach techniques in techno«
economic studies,

This study would be carried out jointly by the Economics and Engineering
Divisions, These two divisions of the Institute have staffs of about 900

persons including the specialists previously mentioned, Personnel from these
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divisions have worked together on rumerous inter-disciplinary studies,

ln(ludi.ng ceoecennso

Previous studies by the Institute in the information processing field
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National Technical Information Service

Notated Outline

I Intreoduction
A. Rourhly what is the problam?
= need to retrieve information on the basis of ideas,
= prosent mechanism allows one to do this in well documented
fields with which the searcher is well versed,
= present system that relies heavily on a fixed classification
method falls down when:

1, The searcher is not familiar with the field (across fields)

2, The literature is not well documented (untranslated foreign
literature)

3. The ideas sought are diffuse and not really in shape far
publication (classified reports resulting from work on
gorvernment projects) . Sl

PSP
L el 1) areet tirtles

Item 1 raises the qusestion as to whether or not one should have associ=
ated with libraries persons expert in the fields in question to whom the
searcher could turn for guidance, This mo¥e would tend to put the librarians
in a service position only, but such  a downgrading of their status might
be thought as resulting from their inability to organize library searches
on the basis of the association of ideas rather than according only to pre=
arranged categories,

Item 2 can be taken care of by better indexins of foreign literature and
by the provision of adequate facilities for translation,

Item 3 presents probably the greatest challenge especialiy if, as is
believed, a very large proportion of all the scientific work now pgoing on
the world today is documented in this manner,

The overall problem is defined by the help that the scientific commnie=
ty can justify on an economic basis that it can profitably use, and that it
can in fact secure from a National Technical Information Service., The
problems that have yet to ba tackled are set by the potential deficiencies
of the present library system in meeting these needs,

II Main Factors to Consider in Assessing Dimensions of Problem

A, Objectives (partially affected by nature of economically and
technically feasible solutions)
= basic objective of NTIS is not to connect a man with a document
but with knowledge, For connection with documents the present
library system probably works reascnably well, Achievement of
the real objective calls for search by the association of ideas,
which is done partially now throush the use of bibliographies,
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= are they different in any way from those of present-day
libraries?

~ how may they be modified by the recent accentuation of the
needs of the scientific community?

geconomic worth of an optimally effective NTIS
=« value to be attached to lesser accomplishments

Evolution of the system
- how rapidly can improvements be brought about
- what is the most desirable time schedule for this evolution

Relative worth of handling various types of information
= probable cost

Relative worth of answering various types of questions
= worth dependent on nature of answer

Time of responss in determining the worth of an answer

Responses most desirable for each class of user
= what value shall be placed on the time of each class of
user
= relationship between time of response and time to cbtain
exact data desired from that supplied to the user by the
system

Corrective Feedback Loops

= gffaect of commnication between the user and the system in
improving search efficiency ard overall usefulness of the
system

= methods of measuring system performance so as to apply
corrections = small and large loops

= how rapid must the corrective measures be as tha "question"
environment changes when the users become aware of the
improved performance of the systam

CGrowth Factors

= to what factors is the "question"” environment principally
related?

= possible indicators = = GNP, volume of basic research,
effort in applied research

Relaxation Factors

« how should the system response time or the probability that
the answer is complste to any given degree be related to the
probability of the question being asked?

= frequency of referencs is undoubtedly a factor in determining
the relaxation period used in relspgating to less accessible
storage areas




III Discussion Areas

Ao
B,

Cs

E.

¥,

Gs

Ho

EA'S ngstiona Needing Decisions Relating to the FProposal

Ao

Bo

Co
D,

Ee

What is wrong with the present information retrieval process?

How much help can an efficient information retrisval system be
to various segments of the asking public?

How much is an information retrieval system dspendent on trained
people for its proper functioning?

How will the extent to which the using public is kept informed
of the facilities available affect the "gquestion" environment
in which the system has to opesrate?

What proportion of the useful information is at any moment in
an unpublished form? bor usea

Are there any strong factors of a psychological natureor
engendered by their education background that will influence
the way in which they will use the system?

How can the users of an information retrieval system estimate
the probability of their having got all the information they
desire?

If methods for searching by the association of ideas are to be
looked for, how will the difficulty of conflicting terminology
in different fields and countries be handled?

Because of the complexity of the problam it is easy to ask

questions about it and hard to provide answers to them, The

reader of a document filled with questions about the problem

is apt to feel confused and disquieted, Although most of these

questions must in the end be answered, there is a good deal to

be gained in having a firmly established jumping=off point from a. hss A<y
which to bepsin the investigation of a complex problem, mf:;'j I/"/‘:r’ -
Are there any basic principals on which we might expect general
agreement to be found?

What can reasonably be expected of this project?

In the light of work by such people as Shaw for CIR what is an
appropriate effort level and time scale for the project?

How much progress can be made before some of the policy questions
that are central to the problem are tackled? Matters such as:
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Go

He

Jo

K,

1, Wvhat material is to be included in the system

2, The relative worth of answering various types
of questions

3. Organizational possibilities for the system as one
of the boundary conditions within which the system
must operate

must be decided, tentatively at least, before going too
far in developing data on the problem,

How can any broad attack on the problem be made to include
rather than exclude the efforts of present-day librarians
without at the same time limiting the scope of the solution?

In what light should the need for the project, stated or
implied, be put to those whose financial support is being
sought, to those whose moral encouragement is needed, and
to those whose cooperation is required for successful
completion of the task?

Should this proposal be in more than one part - a large
summary and the main body of the proposal or a proposal
with appendices?

How heavily should the propossl dwell on the problem of
evolving a system from the present network of libraries as
opposed to the problem of a largesly mechanized system of
information retrieval?

What is our honest estimate of the time scale on which we
are operating as far as mechanization is concerned?

Is the effective relaxation period for technical literature
such that in the time that it will take to mechanize almost
all of the useful material could be.encompassed simply by

starting now to assimilate only new material? (trails left

by bibliographies)

Can we usefully tackle only one section of the problem, such
as dealing with literature in engineering, physical sciences,
and mathematics, at the outset or will such an approach be
solf=defeating either for political or technical reasons?
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May 14, 1958,

Dr, Bolljahn's Conference Room
Room No, 24, Building LOL=A

SRI Working Group on NTIS = Agenda

I An appreciation of the problem,

II Questions relating to the proposal.

TII User needs as found at SRI

IV Time schedule for SRI efforts,

v Contacts with other investligators,

VI Covering letters for the various prospective clients,
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March 27, 1958

Field of Interest

1. Consulting for organizations which have large files of information,

2. Computer programming and feasiblity studies for machine retrieval,

3. Development of technique for machine retrieval,

L., Evaluatioh of characteristics of machines to determine what features are needed.,
5. Market study- determine needs for special information centers, show areas of

duplicated effort and areas barren of coverage.

6. Prove, disprove, or develop fundamental ideas. e.g. structure vs content correlation,




STANFORD RESEARCH INSTITUTE
Menlo Park, California
Tos National Technical Information Center Committee
From: Robert D. Brucs

Subject: Proposal Outline for Phase II of "A Draft Program for a National
Technical Information Center.®

Attached is a proposal outline for Phase II of "A Draft Program for a
National Technical Information Center.”

The objective of the research as outlined in this draft is somewhat bro dn
than that contemplated in the original program description, In additic x
market surweys to establish the gross dimensions of the problem, this ¢ &~
line proposss considerable work on systems analysis to establish a desi n
for operation of the interim technical information center. The pesearc,

contemplated is basi with the establishment of the inter .n
center, rather than h t center, T
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Maurice Reppaport W

Gene Ritter Douglas Englebart
Mark Massie
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III.

PROPOSAL OUTLINE
National Technical Information Centex

Objectives

Ao

The over-all objective of the study isto establish a basis for
the pperation of an interim technical information center.

Scope of the Study

A.

B.

The study would be primexdily concerned with determining the
requirements and characteristics of an muchnical ine-

formation center. Howewsr, w%:ﬁmm
gL_rr_egg_meonthefactoreutuchde the design and

ure
operation of an ultimate National Technical Information Center.

Because of the importance of scientific research in the main-
tenance of our defense posture, the study would in large part

be concernsd with the technical information required to imple-
ment current scientific research efforts for national defense.
Data which would be of value in facilitating technical informa-
tion dissemination for the advancement of all scientific endeavor
in the United States would not be excluded.

Method of Approach

Ao

The study would require an interdisciplinary approach to a pro-
blem of critical, immediate importance. The ddaign bf a basis
for operation)of an interim technical information center camnot
be accomplished without an understanding of the requirements of
the users of the center as well as an appreciation of the sources
of information and the facilities which handle it.

1, The principal research effort would be undertaken in two
phases each to be conducted sirmltaneously. These two
phases would be:

a. A guryey of the requirements of the interim center
(Phase A)

(1) Ascertain the nature and magnitude of the need for
and gervice to be rendered by the center.

(2) Determine and appraise the existing sources of

information and facilities which could contribute
to the interim center.

be W for immediate implementation of the center.




B. Phase A -ARequiremnts of the Interim Center

1, Preliminary investigation

a, Ihorongh investigation of past and current studies in the tM‘!
use of technical information by scientists, total techni- J.L»(TA"'

cal information output, and documentation and information
gathering, storage and retrieval methods.

(1) Investigation would encompass both a thorough literg~
as well as £igld interviewsg with leading
authorities and organisations with current projects
in documentation and information retrieval,

(2) and gg%g of material gathered so as not to
1icate past orts and bring significant material
to bear on current problems,

2e Stwatthe‘ne_edforandserviceotoborenderedbythecouter.
8. The first step in this part of the study would be to pro=-

vide information so as to determine the of
matter to be included in in center,

(1) Basic criteria would be for the center to handle that
information most essential to scientific research for
the defense effort, consistent with the limitations
of time and money.

(2) In determining the subject matter to be included in
the center the following methods of analysis would be
used:

(a) An apalysis of the location of current research
and developmant %?g both by the federal | .
government and by s by type of project. "*“,'
The importance of each of the disciplines in the A
national defense research effort could then be

appraised on the basis of dollar investment.

(b) A similar analysis would be undertaken of planned
research and development expenditures to 1960.

(¢) Estimates would be made of probable future (beyond
1960) areas of research.

(d) Investigation of research greas whare critical
oughs are needed for significant future
such as nuclear shielding, thermal

barriers, and the like.

Sl
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be

(e) Thess investigations would be accomplished through

ggg;g_gg:zgx; of personnel in government and in=
ustrial laboratories, leading scientists, members
of the Naticnal Science Foundation and key personnel
in the Department of Defense and Armed Forces.

(3) Consideration would be given to inclusion of complete in-
in

disci or selected

formation
information of critical importance.

(4) The investigation would be followed by a review and

sis to establish the priority of impertance of in-

formation to be handled by the center. Recomnendations
would be presented to the central Agency for final
decision,

The next step in this part of the study would be to determine
yser requirements for scientific information in the subject
matter areas selected.

(1) E

would be made of research personnel and

administrators in the sslected disciplines to determine
their needs and requirements for information. Factors
to bo determined would include but not be limited to:

(a)
(b)
(c)
(a)

(e)

te

Current information gathering and use hablts,

Current availability of information in each discipline.
Differences in information use practices and needs of
pure and applied researchers.

The wvolune of information, literature searches, etc.,
used and potentially needed.

The age and level of information needed.

Current costs of obtaining information.

Opinions as to the value, potential use of and
dissemination of information from a national
technical information center.

(2) A similar survey, althougch smaller in scope, would be
conducted among librarians and documentalists of scientific
research libraries and information centers on the use of
information by researchers, methods of information disseni-
nation, volume of use, and other characteristics,

(3) The information gathered from the surveys would be analyzed
and interpreted to determine a framework of the final pro-
duct of the information centers. Particular emphasis w%ﬁld
be given to:

(a) Total yolume and frequency of ingﬁéggga that might
be anticipated, both now an future,

3=



(b) Classification and indexing requirements for the
most effective use of Lhe center by researchers
in the various disciplines.

The most convenient form for location and dis~

= gominabion of information.

(d) The age and leve] of sophistication of the infor-
mation to be included,

(e) The potential prevenue from fees paid to the center
for its services,

2, Study to determine and appraise the exi of informa-

tion and services and facilities which could contribute to the
interim center.

a3, An investigation would be made of all sources of information
in the selected disciplines to be included in the center.

bs

(1)

(2)

(3)

Purpose of the investigation would be to estimate the
total volums of information which would have to be pro=-
cessed by the center.

The investigation would include but not be limited to

the following sources of information: ( advanced text-
books and monographs, research journals, trade publica-
tions, review publications, conference papers, handbooks,
encyclopedias, mathematical and physical tables, theses,
unclassified research reports, classified research reports,
patents, standards and codes, supply catalogs.)

The investigation would cover both domeatic and
sources of information with emphasis particularly on
British, German, French, Russian, and Italian documents.

An audit of existing information dissemination facilities would
be made.

(1)

(2)

(3)

This would include abstracting and indexing service,
translating services, technical and professional societies,
government agencies, and specialized library services.
Centers of specialized knowledge which do or could act as
question answering services would be determined.

The technical facilities, coverage and depth of effort,
current costs and fees, methods and form of output would
be assessed from the point of view of incorporation of
their output in the interim center.

An analysis of existing facilities and services would serve

to point up areas of duplication of effort and areas which
are currently not serviced by such facilities.

due




cs A comparison of user needs for information in temms of subject
matter, ease of location and dissemination with the audit of
facilities and resources will delineate those segments for
which the interim center will have to provide facilities, This
may include additional abstracting and indexing services,
tranalating services and other procedures.

(1) A study would be made of personnel available to staff the
center. This would include specialists in documentation,
information retrieval, translation abstracting, indexing,
etc,

C. Planning and Design of the Interim &% gnfoma“t;%gfl ‘Egnter

N

\4(‘:’

1.

*Examine the existing systeds of collection, retrieval and dissemi-
pation of technical information to determine their suitability for

the ter application. ®Some criteria must be established
er to compare the effectiveness of each of these systems,
"““_-1 foo

2,

3e

rmation will be obtainsd by examining the merits and
criticisms of various systems in those cases where this information
has been published, and by interviewing the responsible individuals
in a representative number of the existing large technical libraries
or information centers. Consultations and group discussions among |
the people who are competent in this field will also be used to,
obtain information for this evaluation.

The information obtained from the critical study of existing sigbems A
would be used to sugpest what sort of system should be used for the
interim center and the ultimate center. The chosen system must be
flexible enough to be altered as the system design matures, lModifi-
cations of the chosen existing system would probably have to be made
at this point to make it more suitable for this particular application.

a, Decisions will be made as to what areas and level of subject
matter will be included, the classification or coding scheme
t0 be used, the method for handling inquiries, the form of the
£inal product and the method of dissemination, the type of
storage to be used, the procedures for determining priority
and fixing the fees, the degree of translating service to be
provided and how this may be implemented.

The proposed NTIC design would then be subjected to simulation
techniques, theoretical trial operations, and objective examination
by technically competent groups to uncover any weakmesses or un-
favorable features which the system may encompass, This trial and
examination period will reveal some areas where the initial design
can be modified to obtain a more optimum performance. This period
will also indicate areas where more research effort should be
applieds Uhen these modifications are incorporated, the new pro-
posed system could undergo another trial and examination period

if necessary to further optimize its performance.

-5-




lie At the point where the governing agency decides that the planning
. and design of the NTIC has proceeded far enough to guarantee good
performance, the existing plans will be considered to be the final
design of the NTIC and the specifications for all the necessary
equipment, personnel, money and facilities may be written.

D, Administration of ths Study

1, Staffing

8, The study would be under the direction of a project manager
who would have over-all responsibility for coordination of
the 't\ldy.

be Project leaders would be in charge of Phase A, determining
the requirements of the center, and Phass B, establishing a
design for operation of the center.

Ccs The interdisciplinary approach envisioned would use specialists
in the fields of systems analysis, documentation, data pro-
cessing, market analysis, economics, psychology, and sociologye
The staff would be composed of Stanford Research Institutels

e i wA _saraonnel who have extensive expsrience in interdisciplinary
techno=economic) studies, and would be supplemented by outeide

nww consultants and experts. \ %o w\d‘bru/‘
’ 2, Progress of the Study

a, As the study progresses, information obtained would be dis-
seminated among all staff members so as to coordinate and
chamnel efforts in the direction of greatest potential bene-
fits, HModifications, deletions or additions to the work may
be necessary as the study progresses. This would occur only

with approval of therkgency.

Potanivg
b To supplement and expedite the work, segments of the study
N —>may be subcontracted to qualified research organizations.
atd However, over-all respongibility would remain with Stanford
i Research Institute.

¢ Thro t the study, close liaison will be maintained with
the and progrees reports will be submitted on the
determination of significant findings.
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FOREWORD

This working paper has been prepared at Western
Reserve University by the School of Library Science and its
Center for Documentation and Comsumication Research, for ad-
vance distribution to registrants for a specisl invitatiomsl
meeting of the Council on Documentation Ressarch to be heid
February 3 and 4, 1958,

The special session has been called in the hope
that a concrete and workable plan can be developed by repre~
sentatives of professional societies, government, education,
end industry for the coordination of the world's scleatif ic
end teéechnicel informstion,

The plan here proposed is the product of only a
. few minds, It is set forth not s a finished product, but
%8 & point of departure from which we can begin the formula-
tion of a better program, We therefore commend it to you
not for what it ie, but for what it may become,

Jesse H, Shers
Bxecutive Secretary
Council on Documentation Research

School of Library Science
Western Reserve University
Cleveland, Ohio

January 15, 1958




THE CHALLENGE TO

AMEBERICAN SCIENCE

The February 34 meeting of the Council on Documentation Research
and its invited guests reflects the sense of urgency which we all share.
We must accept the obvious truth that both fundamental and applied research,
as well as technological development and production, are bDecoming increas-
ingly important in the new science-based world into which mankind is emerge-
ing; research power will, in the future, increasingly determine economic
and political, as well as military, power. Unfortunately, however, ve must
also acknowledge the fact that in the promotion of research, the "decline |
of the West™ has begun, Alexander King, writing editorially in Science, ‘
asserts that Western Burope's share of the world's total research output
has fallen from the re-war figure of approximately 70 per cent to less
than 40 per cent today. But serious as this situation is, our primary con-
cern is with the position of the United States in the promotion of research,
which we know has seriously deteriorated in the past five years,

The Gaither and Rockefeller reports seem to agree that the United

States is facing the most serious crisis in its history, The reasoms for
our scientific lag are doubtless many and complex, but we must admit that

’ an obsolete and ipefficient system for the dissemination snd utilization of
scientific information must bear its share of responsibility, So bankrupt
and outmoded are our techniques for the orgamization of scientific litera-
ture that a vice president in charge of research for one of the country's
largest corporations stated recently that "if a research task costs less
than one hundred thousand dollars, it is cheaper to do it than to fimd out
if it has been done before and reported in the literature.” Admittedly, no
body of scientific literature, however well organized, can create scien-
tists where nome exist; but a good information system can save the time of
competent scientists for laboratory research and can mean the difference be-
tween superiority and mediocrity in national scientific achievement,

The Soviet Institute Eﬁ Scientific and Technical Information

We are only now beginning to realize the impact upom scientific
progress that the total mobilization of &« nation's resources can achieve,
Not until we saw, high in the night sky, the tangible evidence of Russian
scientific achievement did our nation become aware of the potentially dis~
astrous consequences of anti-intellectualise snd the strangulation of re-
search, The total mobilization of Russian manpower in the service of sci-
ence, and their exploitation of every possible resource for scientific eénds,
is doubtless unparalleled in the history of the world, Certainly we, who
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for so long have assumed American superiority in librarianship and documen-
tation, have been given ample notice that we can no longer afford conserva-
tism and complacency. For the past two years some of us have been urging
greater professional attention to the work of the Soviet All-Union Institute
of Scientific and Technical Information. We have talked to deaf ears of a
bibliographic system in which 2 trained staff of two thousand produced some
36 abstracts in 1956 (abstracts published in a series of journals cover=~
ing the physical, biologicel, and earth sciences)) carries out a continuing
research program in scientific informationy is making considerable progress
in the use of mechanized techniques for organizing bibliographic inf ormas~ s
tiony prepares reviews of sclentific progress; and translates an imposing

pumber of Journals into the Russian langusge. And Robert Wallace, writing

®Rirst Hard Pucts on All Russisn Sclences” for LIFB (December 16, 1957),

quotes & British zoologist who visited Moscow 1last year as saying that the

"really shattering thing”™ he saw was this Institute of Scientific and Tech-

nical Information, where 8,000 scientific journals from all parts of the

world are processed by & ataff of senior scientists, and the resulting in-

dexes published in an annual set of volumes larger than the Bncyclopedia

Britannica.

Planning for Action

. But we shall not be meeting just to wring our hands, In our own
country, during the past decade, mny conferences have been held (some of
them in Cleveland) at which scores of coapetent people have discussed at
length a variety of new techniques for the organization and dissemination
of recorded information., As a result, we have = reasonably adequate pic-
ture of the present state of existing methods available for improving the
accessibility of scientific information, The reploughing of this ground
would be of little value, The future, therefore, must bring a two-fold

programs

1, An effective course of action which will make
possible the fullest utilization of existing knowledge and
techniguess and

2. An active and well-supported program of funda~
mental research which will ultimately result in pew tech-
niques for the effective use of recorded information,

This meeting has been called in the hope of bringing together,
for fruitful discussion and constructive action, & group of people who are
not only deeply concerned about the seriousness of the problem, but who
are also in a position, because of the resowces at thelir command, to take
bold and coursgeous action, We are meeting, not &t the request of & su=-
perior authority, but entirely on our own initiative and of our own voli-
tion, We represent no corporate existence, and we have no power other

. than the sum total of our individual resources-—which, it might be added,
are certainly not insubstantial, Finally, we sre obligated only to our
own consciences, Our only immediate objective is to create the solid foun-
dation for a rationel program of constructive action,

B D




There may be those who will argue that progress must be made
slowly, that there are dangers inherent in haste~-and they are right, But
we can no longer afford the lwwry of protracted deliberation, Time is no
longer on our side.

Criteria for_ig American Ptg‘tll

It is important to exphasize that the program which we envisage
should not follow slavishly the pattern established by Hoscow. A govern-
ment monopoly of the dissemination of inf ormation may wmeet the needs of a
scientist in the U, S, S. R., but it is not necessarily appropriate to the
American scientist, We must work out this problem for ourselves, in our
own way,

We believe that whatever program is developed must meet certain
specific criterias

1. It must serve the information needs of & wide
variety of groups and interests, at both the theoretical and
the operational levels.

2. Though the active leadership of the federal
government is desirable, the plan must represeat a2 truly co-
operative effort of private industry and business, education,
the professions, the feders! goverument, and the foundations,

3. It must break down the barriers to a free flow
of information throughout the seversl fields which comprise
“the sciences. "

4. It must be implemented by superior personnel,
familiar with methods of resesrch and trained not only in
the techniqgues of librarianship and documentation, but also
in one or more subject disciplines. To do this, it must pre-
sent not only economic rewards which are attractive, but also
an intellectual challenge. This is no task for hacks, At
least in the recruiting of persomnel we would do well to fol-
low the Russian example,

3. Finally, the program must be adequately, even
generously, financed, for the Ereat danger is not that we
will spend too much, but that we will Spend too little and
too late,

The budget envisaged seems a4stronomical, but good biblicgraphy
is always a bargain and, as a vice president of Colgate-Palmolive-Peet has
said, "We shall soon be spending wuch of our time in either repeating ex~
periments we didn®t know existed, or Searching so hard for data that we'ye
no time for fresh experimentations. It seems that the tiae is right for
centralized information centers from which Subscribers can receive Irang-
mitted facsimile reproductions or teletyped abetracts that have been ob-
tained electronically by scanning the litersture, Perhaps abstract
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Services themselves should cease to exist as printed circulating publica-
tions and instead become central libraries of stored, processed, and care-
fully indexed information, If we could save only one per cent of the pro-
fessional time at our disposal by better literature Sexrching, it would be
worth fifteen to twenty million dollars a year today, and much more in
years to come. This would be a fair return om a capital investment of ,
Say, a hundred and fifty million dollars thst might be required for such
facilities.”

Though our situatiom is grave, it is certainly far from hopeless;
even this modest assembly has tremendous potential if we but have the will
to use it. We must, by every possible means, seek to sharpen the biblio-
graphic tools of sciemce, To this end we must drastically reshape our
fiscal thinking just as we must re-assess our traditional library and bib-
liographic methods,

It is no easy task to which we invite you to address yourselves;
it demands thoughtful planning, courageous and venturesome leadership, and
dedication, But even these are not €nough, We shall need money--a great
deal of momey by the traditiomal standards for bibliographic projects,
Perhaps this should be the first serious problem for us to discuss. Cer-
tainly it is one of the most basic.
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BASIS PFOR THE

PROPOSED PLAN

The plan proposed is directed toward achieving the greatest pPoS«~
sible advance in infarmation services to the scientific and engineering
commucity of the United States comsistent with present-day resources in
human skills, equipsent, and systems erg ineering, within the framework im-
posec by the necessity for a major improvement within s reasomable period
of time,

Until qui te recently it has been axicemtic that recorded kmowle
edge was the most important single tool of the investigator, But today,
because of the sheer volume of new knowledge generated by the research fa-
cilities of government agencies, umiversities, and industrial conceras,
the investigator is faced with a problem having three dimensions of fruse
tratian:

1, The individual engineer or scientist cannot
read snd remember all of the world's literature that has a
reasonable probability of being of later use to him,

’ 2., The individusl scientist or engineer--or hig
organizati op--cannot afford to finance the thorough proces-
sing for later retrieval of the ma jority of the world's b
literature of probable pertinent interest,

3, The individual can no longer rely on tradi-
tional library tools to deliver to him within a ressonable
period of time the detailed information he needs.

Many of the msjor advances in science have been achieved by mak.
ing use of methods and facts drawn from more than one scientific field,
The application of findings in ome field to Problems in another becomes
increasingly difficult as the continuing expansion of human mowledge
makes narrow specislization an apparent necessity, Ready accessibility
to knowledge in diverse fields of science ard technology must be the goal,

It is now proposed that a Rational center for the coordimation
of scientific and technical information be Created, which will achieve an
effective balance among centralized processing of the world's published
literature, cooperative activity with other processing centers, and provi-
sion of direct or indirsct services to individuals, research groups, or
specialized information centers,

Although various information.processing activities exist (e.g.,
abstracting, indexing, information retrieval, translating) in various




subject fields, there is still a comsiderable demand for additiomal serv-
ices:

1. Where there is an actual gap in servicey

2. Where an existing service mmy not be suffi-
ciently prompt;

3. Where an existing service may not provide in-
formation in s form convenient for use;

4. Where an existing service, theoretically able
to meet user needs effectively, may not make imaginative
use of available communication facilities;

5. Where the mechanism of an existing service,
because of the bulk and complexity of information iovolved,
may not respond with sufficient effectiveness to user re-
qQuirements,

In recent years we have seen a shift from competition between re-
search libraries to cooperation, However, cooperation amomg libraries has
been primarily in the area of acquisitioms, The Library of Congress coop-
erative acquisitions program, the Midwest Inter-library Center, and the
Association of Research Libraries’ Farmington plan are outstanding examples,
This type of activity has done much to Strengthen the position of our 1li-
bravies and is indicative of sound planning in a lomg-range program, None-
theless, it must be regarded as a first phase, and the time is overdue for
the next logical step—the cooperative exploitation of acquired materials,

The major objectives of the proposed national center would be as
follows:

1. To provide effective interdisciplinary infor-
wmation services;

2. To provide such information services as may
be required to fill existing gaps in various fields, matil
such time as new agencies may be established;

3. To foster the development of new information
services by existing agencies;

4. To provide advice and guidance to cooperatimg
information centers in order to emsure economy of effort;

3, To act as a clearinghouse for imformation L&
quirements that can be referred to existing agemcies;

6., To foster and to conduct research and develop-
went in methods, equipment, and procedures in order that
better services may be provided and costs may be reduced.

The following would be the principal services to be provided by
the proposed national centers
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1. To provide, from the world's scientific and
techmical literature:

a, Direct information, on demand or

on a continaing basis, in response to specific
requests from individuals or organizations;

b. An interdisciplimary literature
searching service;

€, Published abstracts of material
not available from existing agencies,

2, To distribute copies of the coded media prepared
at the Center so that machine searching may be performed wher-
ever facilities are available;

3. To stimulate the preparation of periodic dbibliow-
graphic reviews by subject specialists;

4. To work toward complete tramslatiom of the
world's scientific amd technical literature by:

a. Support of existing services;

b. Translation services st the Center,




THE PROPOSED PLAN

I. Phasing

A fully operational program for the mational science information
coordination center could be achieved in phases during the next five years,
However, partial operaticn might be initiated more quickly, ;I¥H'lany Serve
ices available ip nine to twelve months, A proposed development schedule
follows:

_P_hasc 1l: First two manths,

Headquarters staff organized and working space acquired,
(An initial organization chart is given as Figure 1,)

Phase 2¢ Third and fourth months,

Initial contacts, negotiatioms, and acquisitions operationst

= Potential clientele contacted through a series of
national conferences bringing together the various
levels of users of scientific and engineering in-
formation in government, education, industry; e.g.,

research management
research personnel
information specialists
librarians,

At these conferences the projected services would be
explained, and the opportunity givem to the potential
users to shape the development of the Center,

= Arrangements made with professional societies and
other groups considered competent to perform the
extra services required by the Center,

- Operating procedures prepared for the information-
processing and exploitation functions of the Center,

= Previously processed information (especially ab-
stracted or indexed material) identified, (Examples
of abstracting services reported in & recent survyey
are listed in Appendix A.) Translating services
also identified.




Phase 3: Pifth and sixth momths.

First-year plans completed for division of processing responsi-
bilities between the Coordimation Center and other organizations,

Any required subsidy negotiated,

Persommel hired and training started for operatioms to be per-

formed at the Center,

Orders placed for automatic equipment required for reproductiom,

microfilming, searching, translation, transmissiom, etc.

F

41 Seventh to twelfth months,

Pilot operations initiated for the processing, reprocesaing, and
exploitation of recorded kmowledge—-leading to full-scale opera~

tion a8 soon as possible,

Phase 31 Operation.

Continuing collection amd definition of termimology to support
searching and translating operations, particularly those employ-

ing automatic aids,

11, Systems for Processing Information

In considering the systems of information processing and re-
trieval to be employed at the proposed Coordination Center, it is import-

ant to recall its projected services:

1. To provide, from the world's scientific and
technical literature:

a, Direct information, on demand or
on a continuing basis, in respomse to specific
requests from individuals or organizationsj

b. An interdisciplinary literature
searching servicej;

¢. Published abstracts of material
not available from existing agencies,

2. To distribute copies of the coded media prepared
at the Center so that machine searching may be performed wher-
ever facilities are availabley

3, To stimulate the preparation of periodic biblio-
graphic reviews by subject specialisis;

4, To work toward complete translation of the
world's scientific and tecimical literature by support of ex-
isting services and translation services at the Ceater.,
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Since it is to be expected that demands which can be fulfilled by
traditional service will tend to be handled by the currently available
tools and will be referred ¢lsewhere when they come to the attention of the
proposed Coordination Center, the interdisciplinary type of inquiry will be
the Center®s chief concern, In servicing this type of inquiry, the tradi-
tional classification and indexing systems tend to prove inadequate, even
when dealing with relatively small document collectians, Therefore, for
the necessary searches, retrieval and correlating systems of the highest
sophistication are required, to provide the required detailed Penetration
into the subject matter of the documents, as well as extreme flexibility
for controlling the retrieval of unwanted material l* With interdisciplin.
ary searches, it is to be expected that useful information may be found in
almost any document in the file, Therefore, a total search of each docu-
ment in the file, or a "fail-safe" method of searching for any document of
potential importance to any given search, is a basic requirement for the
Coordination Center. Although initial operations of the Center would (of
necessity) depend upon presently available processing, a highly sophisti-
cated coordinated retrieval system would be phased into operation at the
earliest possible time,

as these has already been made available in various publicati ans 2 Such a
System is already undergoing pilot operational test in the field of metal.
lurgy, and experimental equipment for performing the required searches is
already in pilot Operation. (See Appendix B.) Plans for the construction
of a high-speed version of the equipment are in an advanced state; mean-
while, equipment of various SOrts is being programmed for searches, (See
section III, Tools for the National Center, page 19,)

It is expected that facilities will be provided not only for an-
swering questions, maintaining a current awareness service, etc.,, but also
for Benerating special-purpose files arranged according to specialized
points of view by merely funning a comprehensive high-speed search of the
files and Preparing sub-files ready for access or further Searching at dis-
tant locations, A special-purpose file might be needed if a new metal
(beryllium, for example) were to become of extreme interest to the Depart-
ment of Defense, so that an information center would be required to serve
new users of this metal and its compounds and alloys, A comprehensive
search of the total files of the world's literature available at the Co-
ordination Center (based on previous detailed analysis amd translation)
would yield a specialized file on beryilium—itself ready for specialized
searches,

previously processed; those previously indexed or classified; and those in
foreign languages, (See Figures 2 through 7.)

F
operations may be combined with those Steps needed to prepare a "tele.-
Braphic" abstract, (Figure 3,) For foreign-language material, the ab.
Stracting may be done either before or after translation, (Figures 4a and

* References will be found on page 28,
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4b.) Encoding of the telegraphic abstract for machine search is then alw
complished, using automatic techniques. (See Appendix C,) For material
previously processed (indexed or classified), methods have already been
developed for automatic encoding., (See Appendix D.)

In order to determine where opportunities exist for coordinating
various types of infornntion—processing Systems, various information-
analysis methods have been investigated, and a start has been made toward
devising methods whereby the results of analyasis accomplished in one sys-
tem may be re-processed for transfer to another system. An inventory of
analysis methods and a gqualitative appreximation to a common language for
systems interchange is given in Appendix E. 4

It is proposed that mechanical aids for the translatiom of
languages be employed at the Center ss soon a8 possible, (See Figure 8,)

ITXI. Tools for the National Center

In light of the basic services planned for the Cemter (See page
7.), the provision of rapid service will require the installation as
quickly as possible of the most versatile equipment now technologically
possible, Therefore, the following tools would be provided as early in
the life of the Center as possible:

1. For Search;gg and Correlat#gg. In order to achieve the
versatility in searching provided by the encoding system referred to
in the foregoing section, equipment for Searching based on the “free
field" principle is required, BExamples of this type of equipment are
the W, R, U, Searching Selector (Appendix B) and the Minicard Selec-
tor.5 Other equipment may be programmed to conduct such searches;
€.8., the I, B. M, 700 computers, Remington Rand Univac, I, B, N, 650,
etc,

2. For Encodiqg and Tranalz{&gs. In order to maintain low-
cost operations, both in encoding for searching and in translating
from various target languages into English, an automatic dictionary
would be the primary tool, (See Figure 9,) The functions required
may be performed using standard punched card equipment or digital com-
puters. However, it seems likely that the lowest-cost operation
would be achieved through the use of specialized drum BEMOTy equip-
ment,

3. For Reproductiom, In order to supply copies of full pa~
pers, modern reproduction equipment would be utilized, When avail-
able, the Minicard equipment would be considered for the convemient
reproduction of files and ready preparation of copies of published
papers or translations,

4. For Transmission, The Us S, postal system would be
used for transmitting information which is not of sufficient urgency
to require more rapid action,




Depending upon urgercy requirements, there will be various opportuni-
ties for more rapid transmissiom, particularly of informatiom identi-
fied by machine rums:

- Teletype: for transmitting bibliographic information and
short abstracts., The biblicgraphic material will
have been punched onto tape during the initial typ-
ing, so that transmission of selected information
wonld require no additiomal keyboarding operation,
The use of teletype im filling & typical informatiom
request is charted im Figure 10,

- Ultcafaxs for transsittal of larger numbers of abstracts
or short papers, this medium would be comsidered,

-

- Telsvision: (during nom-broadcasting hours) for transmi t-
tal of large amounts of information might be feas-
jble with careful planning, especially for material
for which the most rapid tramgmittal is not required,

For the transmission of large quantities of information to form sub-
libraries, the use of Minicard equipment would be considered,

Before any information would be transmitted in any form, a uniom list

of holdings would be checked to determine whether or not the material

identified might be available on the premises of the customer, If

this should prove to be the case, only serial-number identification
' would be transmitted,.

IV, Financing the Program

The cost of operating the proposed Center camnot be determined
precisely, because of the obvious difficulty of predicting:

1, The amount of literature to be handled;

2. The ultimate division of processing responsibili-
ties between the Center and other information services (e.g.,
prof essional societies),

However, it is possible to prepare estimates based om, say, the present
U, S. S. R, activity (an estimated 360,000 papers processed annually),

In Figure 11 is given an estimate of the first tem years of to-
tal expense (Curve A), assuming pilot operations to be conducted at the
Center during its first two years. The area between Curves A and B repre-
sents anticipated subsidies to processing organizations as cooperative ac-
tivity increases, The area under Curve C represents income from the
Center's services, leading to a self-supporting position by the end of the
‘ ten-year period.
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The capital equipment required for operation of the Center is es-
timated to cost $5,000,000, inciuding the cost of searching, encoding,
translating, reproduction, transmissiocm, and support equipment,

The total fimancial support envisaged to bring the Coordination
Center to full operation and to self-supporting status is estimated at
$36,000,0003

$26,500,000 - processing
5,000,000 - capital equipment
4,500,000 ~ quarters and maintenance,

At the present rate of research expenditure, this cost would be approxi.
mately 0.06 per cent of the total cost of research conducted in the United
States during the ten-year period,

It is anticipated that the annual income of $5,000,000 after ten
years would be derived as followss

2,000 current-awareness $1,000,000
customers, @ $500

10,000 questions (about 2,500,000
30 per day) for at
least 1/10 of the
file, @ $250

Sale of processed inf or- 100,000
mation ready for
machine search

100 special files, 1,000,000

@ $10,000
Special services 400,000
$5,000,000

The cost of service is predicated on & basic searching cost of 300 refer-
ences searched (on a high-speed selector) per 1¢. A more detailed tabu-
lation of searching costs is given in the table on page 26,

V. Future Developments

In the preceding discussion, 2 number of problems requiring fure
ther developmental work have been only mentioned, and solutions to cthers
have been only implied., It was not intended that these problems be
glossed over, Rather, it is expected that a documentation research and
development department would be an active division of the proposed Coordi-
nation Center., Bxamples of the problems to be considered by such a group
ares
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:

1, Study of information-processing Systems, to determine
ways in which various kinds of Systems and processing may be coordi-
nated, (See Appendix F,)

2o Investig:tion of the strategy of searching files in or-
der to enswre optimum value from the information Stored at the Center.
(An example of such work is given in Appendix G,)

3. Methods of creating "fail-safe™ file divisims to fa-
cilitate Searching, Initial work las already indicated that division
along broad code characteristics will ensure total search, while re-
ducing significantly the size of file to be searched, on the average,
per question,

4. Document retirement programs, to consider methods for
retiring or discarding obsolete information from the files of the
Coordination Center,

S. Continuing study and collection of terminology to anti-
cipate translating and encoding problems involving new terminology,

6. Study of the use of notation systems in such fields as
chemistry, the engi neer ing disciplines, etc., for the comvenient en-
coding for search of scientific information,

7. Investigation of means f or continuing decentralization
of operations of the Coordination Center so that the various profes-
sional societies May assume more and more of the processing and spe-
cialized service tasks for the customers in their fields,

VI, The Next Step

In order that the creation of a coordination center should pro-
ceed at a rapid pace consistent with urgent natiomal requirements, it is
proposed that two committees be organized to carry forward development
plans:

l. An Executive Committee; to investigate the sources
of financial Support, select a core management group for the
Center, and recommend a site;

2, A Plans Committees to prepare detailed estimates of
costs and personnel requirements, and to conduct Preliminary meet-
ings with the various professional societies in order to establish
contact and lay the groundwork for cooperative effort,

~
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4{]’ December 30, 1957

To: Dialik, Burch, Crane, Engelbart, lielville, Miller, Rosen
Fromy C, Bourns

Subject: Recent Discussions on Information Retrieval

The following parapgraphs are some of the written by-products of discussions
which were held by members of the Computer Laboratory in criticelly examining
the NTIC proposal. This collection is being circulated in order to keep the
group members aware of the efforts that had been expended, and to provide the
groundwork for future discussions, 1t is hoped that this collection will be
augmented by additional articles.

Sumary of a Croup Discussion on Information
Retrieval Technigues, December 16, 1957

Present were Bialik, Bourne, Burch, Crane, Engelbart, idelville, Miller, and
Rosen.

The purposa of the discussion was to stimulate group and individual think-
ing in the field of information retrieval, with special emphasis on very large
gcale Information retrieval systems,

We briefly summarized the various classificatlon systems, i.e., techniques
for putting "handles™ on drcuments so as late ¥o be able to retrieve the infor-
mation contained therein. We decided that these all seemed toc promise that those
techniques realized in the near future would probably contain mumerically coded
classification terms to be associated with each stored item in the large file
and that retrieval search would probably involve the search for same logical come
bination of a given mitber of coded description terms. We chose to attempt to
evaluate the magnitude of the problem involved if ws were to use the uniterm
system on all the technical information that the control technical information
agency would probably contain,

We began by assuming that there would be of the order of 108 items to be
stored in the retrieval system per year,.zach ltem we guessed to have an average
of 10 pages. We decided to allow for IOJ‘D poesible such items ultimately in
the storage system. To identify the serial mumber of each item would require
33 bits as an accession nmumber. We further allowed such a system to contain 105
uniterms in the central dictionary. Storage of each uniterm code would require
then 17 bits. If we assums that each item in the retrieval file would bz assoc=
lated with an average of 17 uniterms, thers would be requirsd some 300 bits of
such uniterm identification associsted with each stored item, This, togsther
with the 33 bit accession number would give a total of 333 bits, on the average
for each stored item in the retricval fils,

To orient ourselves further, we assumed that this information could be stored
on glass disk photo optical system for which we knew operational storage densities
of three million bits per square inch were realizavle. The retrieval information
for one year's accumulation of literature would then requires approximately 11,000
aquare inches of such storage. Assuming storage disks of two feet diameter with
with spproximately 200 square inches of storage arsa in each disk, it would require
about 55 disks to store a year's retrisval information. At a search rate of about
Ll megacycle, it would require approximately ten minutes to scan a given disk.
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It seemed evident from these fipures that the retrieval system in itself
could be realized with present~day techniques without vndue strain and that
the search time for any given list of accession numbers {n accordance with soms
specified list of uniterms could be accomplished in a relixtively short time,
It was hypothesiged that eoch disk could in itself be a seirch station and that
a relatively large number of parallel searches could be goisy on at each disk
station simultaneously. It was further proposed that segera) different types
of scarch stetions be outfitted at each disk search station. Some of these
search stations could merely watchs for cartain uniterm combinaiions and provide
tallies at the end for the mumber of coincidences upon certain ivecified uniterm
combinations that were found in one complete search of the disk, Other stations
could be outfitted so as to print out the accession numbers of thcye file items
for which the uniterm combinations coincided with those specified im any of wvarious
categories stated by the searcher.

It was assumed that, at this point, a searcher would be provided +th lists
in various categories and uniterm combinations accession numbers which .crresponded
to the partic:lar categorya fealizing that the job of storing the actuas infor-
mation contained in the 10" total filed items in such a storage system would be
too large to expect local information centers to contain, we then considere. the
problem of storing and finding the partic-lar reference articles corgespondiz.-
to particilar accession nmumbers, 4f we werce to assume that these 10™ document:
representing pages of tcxt w rs to be stored on_16 mm microfilnm at perhaps
thirty pages per foot, it would consume some 3 x 107 feet of £ilm per year., it
seemed reason ble to assume that once the searcher had located a 1list of particula:
accession pumbers in which he was interested, that a delay of from a day %o a
week in obtaining the actual copies of the information would not be serious.
Therefore, we assumed that we could use such as a 10 foot reel of this microfilm
which could hold approximately cne million linear fcet of film for the storage
at a given search station. At a search rate of only twelve inches per second,
it would take just about 2l hours to search this complete reel. I1f thirty of
these stations held the entire text of a year's information accumilation there
would of course be some problem in parallcl access to this information by a
number of searchers. It seemed, however, that the task of looking simultanesously
for the information required by a number of searchers during any cone pass of a
given large reel would not be a particularly hard technical problem. The hardest
part of the problem would be to keep track of whose information was vhose and
of compiling later the newly exposed franes of information for each particular
searcher,

The consensus of the group at this point was that the physical problsam of
storing and retrieving information for such a large scale information retrieval
system was not particularly insurmountable even with present day techniques.

A few mimutes consideration regarding the problem of coding and preparing 108
documents per year for such a syatem convinced us that this part of the opera-
tions involved in establishing the large scale information center would be
probably the hardest to evolve. Certainly some automation help for ths people
who must do this job is necessary. We realize that newer components and
techniques would certainly make the job of storage and retrieval of this informas-
tion probably even more feasible than as outlinsd above. On the other hand




Recent Discussions on December 30, 1957
Information Retrieval Page 3

though, careful study of the system requiramcnts for this large scale information
center would undoubtedly ask for considerable more flexibility in the performance
of such a system than we had assumed and therefore the performance requirenents
upon the retrieval and storage system would undoubtedly be ‘vite a bit higher.

It is apparent, however, that we would be in a fairly good position technically
to consider the construction of a very large scale information retrieval center.

Owr time was up at this point and we adjourned the neeting.

D. C. thgelbart

Miscellaneous Contributions, NTIC Pre-proposal ikffort

1. Copyright royalties will generate their own share of problems in the total
bookkesping which NTIC must cope with, There will either heve to be a
drastic revision of copyright law, or else a procedure for crediting any of a
very large number of publishers' accounmts for each document delivered to a

customer. This will be quite a task in itself.

2. It probably should be pointed out that, large though the cost of a NTIC
may be, it could save a great deal of money for the rest of the nation's

(world's) docurentation centers. /An equitable assessment system could

possibly cover the financial burden of ATIC at a net savings to all,

3¢ The entire system of technical-information dissemination would be subject

to drastic evolutionary changes. A careful study of techniques, problems
and needs, coordinated with the system evolution of WTIC, could ;uide these
changes and do much more to facilitate dissemination then nmerely to provide
search and compilation of articles published in the conventional manner,
Perhaps intermediate publication will tend to vanish, and rapid appearance of
information in the NTIC can be accamplished through an automated, fast-acting
central editorial system. Published for circulation to professional-society
membership may perhaps be only lists of pcrtinent abstracts....on newspaper-
like format.,

This whole area very logically seems to deserve sedous research within the
NTIC~development effort. (I think that scae very provocative discussions alorg
this vein have been published in the past.)

L, The avtomation of the document processing, putting the information into the
retrieval system in the first place, will be an essemtial factor 4in
economical feasibility of a WTIC. If one considers the large and constant
problems of {lg finding and acquiring all the world's useful %echnical
literature, (2) filming and storing every page for high-quality storage and

reproduction availability, (3) inspecting and assigning retrieval codes to each
document, and (4) integrating these data into the retrieval system, and
realizes that $100,300,000 a year would allow on the order of 104 per page for
this total job, he can appreciate the first statement.
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Allowing some skilled "coder" five minutes per document would cost on the
order of 5¢ per page right there. This is perheps the only individual
attention a document may recieve, but the rest of the handling will certainly
have to be efficient to keep costs down.

D. C. Engelbart

Analysis of Retrieval Systems

Up to the present time, a great deal of effort has been expened in the
analysis and develoyment of coding and retrieval systems. However, {his
effort has been directed in many different directions with many diffevent
objectives and requirements. Several systems have been set up for particular
fields of knowledge and are effective within that narrow field., If the NTIC is
to operate effectively, some leadership must initially be provided to coa~
golidate and coordinate the development of coding techniques, and to dire=t the
group efforts to the imaediate problen of developing a coding and retrieva
system which would satisfy the requirements of the NTIC system.

The prime objective of any retrieval scheme is to locate documents which
may be pertinent to that subject or idea which originally initited the
searcher's request for information. Aside from the techmique of mechanization,
the codinpg; and retrieval processes are intinmately related. Coding may oe
locked upon as a method of attachini some btags on the document in such a manner
that a searcher may, at some later time, locate this document by the tags on
the document, WLvery coding system in use today (Dewey Decimal System, Universal
Decimal Classification, coordinate indexing, samantic structures or synthetic
languages, etc.) has inherent weaknessss which limits its effectiveness in
applications to very large and dynamic collections of documents, A more
satisfactory method of "ordsring" a larpge and diverse collection of technical
document.s for effective retrieval has to be developed.

Future coding: and retrieval systeas nay be radically different from present
schemes and may operate on such principles as the characteristics of vord
frecuencies and probabilities, or correlation techniques. ‘liork should begin on
the investigation of such technigues.

Some techniques for the mechanization of the retrieval process are well
advanced and are independent of the narticular coding or classificatin scheme
chosen for the system. Ihis is fortunate because it allows a parallel and
nearly independent develo ment of nechanization techniques and technigues of
coding and retrieval.

The urgency of the project dictates that perallel development work be
initiated to (1) consolidate and coordinate present efforts in developing
coding and retricval techniques which are suitable for larpge and dynamic
document collections, and (2) to develop and improve the mechenization of the
coding and retrieval process.

C. p, Bourne




Recent “iscussions on December 30, 1957
Information Retrieval Page 5

Hardware Problems

Cnes that nced detailed investigation with no fixed system solution
assumed.

1. Scamning or Readgg_]:\vlf printed natter iz to be accepted by the system a

means of automatically reading it and converting it to an electric signal
is needed, This is independent of what definition or specifications are set
on the tvpe of electric signal. Iilany partial solutions and atteapts have been
made at readin;, such as ITA check reader and Solaritron.

2. Storage and Recopnition ~ If the infomation is in an eleciric signal form
similar to the teletype code, it is quite possible to store in digitel
memories and recognize a fixed vocabular, There are no hardware problems here,
it is mercly necessary to balance cormplexity and budpet t¢ limit the size of

the memorized vocabulary o a reasonzble dollar value.

3, Data Transmisgion - All present systems of transmitting data requirs that
Fuman beings mordtor either the data itself at many points (not permitting

passage beyond a point if distorted) or the operation of unreliable component
parts and stop data flow on failure. If the system recvires large amounts of
data to be transmitted from point to point inside the system where human
monitoring is impossible a great deal of work is required yet on reliability.
Tt is conceivable that the cystem could be envisioned such thai theata flow
had check points that could be monitored and if need be corrected by humans.

L. Size - Bigness alone can place a strain on present technologr. The curve

of reliability vs. mumber of parts scems (at present at least) to fall
very rapidly &s the number of parts gets large. Almost as if therc were an
upper bound beyond which we could not build.an operating system. vicre work is
still required to either increase this upper bound or disprove the present
shape of the curve,

Also as we increase physical size inductance and cepescitive effects play
a great role vith just a straight piece of wire, 21l of which could be
neglected in small size.

S« Print Out - Currently available hardware for printing out or otherwise
retting the pertinent available documents into the hands of the inquirer
are entirely too slow. Some new concepts would need to be developed hare.

If the method of describin: a riven page from a document covld be made
less precise and still prove precise enough for the problem at hand the
demands of size and complexity could be -reatly relaxed. For exawple an
assumption of 6 bits/character, 6 chara ters/word, and 300 words/page means
storins and scannin- £ar recognition 107 bits/page. Any reduction in tids
mmber decreases the size of the memory by a proportionate a:ount.

S' I'lo Mjllm‘
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Machine Translation

It is now possible to effect word-for-word translaiions on high-speed
general purpose digital computers, but translations of this type could be made
more economically on special compuers built specifically for that purpose. It
is technically feasible to build such machines.

Vord-for-word transletions done by machine are very crude but can be
produced much more rapidly and at a much lower cost than those ione by human
translators. Such rourh translations probably could suffice for rapid survey
purposss, while those items of interest culled during the survey could be
{iven more thorough attention.

For more co. plete translations from one language to another a precedure
would be needed which would allow a machine to take account of the prawmatical
and syntactical rules of both langrages. It would probably operate on
sentence-by~sentence, or etructural, basis and would produce grammatically
correct translations, Althouh the necessary machinery is available for such
a scheme, a preat amount of techno~linguistic research would be needed to
insure the correct transfer of mecaning from one language to another.

Output printing devices are available for any language. At present the
development of an input counterpart; capable of aubtonatically reading common
printed characters, is being attenpted in several quarters. Successful
completion of cuch an effort would greatly increase the value of a mechanic:l
translating scheme of any type.

G. A. Uarnarc

Information Retrieval

I wish to express on¢ concept which I believe is pertinent to the gereral
Information Retrieval proble, which I will call the "guick look", For con-
venience I will use the analogy of the human brain as the central storage file,
visual data as input, and pattern recognition as output. MAs a specific
exaiple of "quick-look" consider the humen ability to scan faces at a very rapid
rate, recognizing almost instantaneously a "familiar" face about which more
information is available., The subscquent retrieval process, vhich calls out a
specific identity, and supplies details on circumstances of prior encounters
may take & relatively long time,

So, in informatisn retrieval, if we could pget a "relatively instantaneous"
answer to the question "Does the central file contain any inforasation on this
subject?" we can call this the quick look. 1f the answer is "yes"™ we may then
be very willing to wait an appreciably longer time for the information itself,

A further step in this direction of course, is some measure of "how much"
information is available as an answer to the quick~look instead of just yes-no.
This would permit the inquirer to rephrase his question in more or less specific
terms if the amount of information available was more or, less than he wished
to accepte.

R. U/, Yelville




STANFORD RESEARCH INSTITUTE

To: Those listed below Date: 11/26/57

Frorn: M. L. Kastens

Subject: Attached draft

Attached is a first draft of the 'thinking piece" on a technmical informa-
tion center.

Please let me have your comments at your earliest convenience. 1
am interested in your reactions to the length, scope, the material
included, the material omitted, and any other observations you care
to malke.

The piece was intentionally written to a five-page length, which, of
course, precluded a detailed discussion of the problem or of the
suggested program. However, it was our belief that a2 longer docu-
ment would not be read by the type of people to whom this is primarily
addressed.

You will aleo notice that there is no "hook'' in the presentation.
SRI's name does not appear at all, Presumably, thie exhibit would
always be transmitted with either aan oral or written statement of
SRI's profound interest in participating in the program outlined.

Thank you in advance for your advice.

MLK:em

Blumbarg McGuigan
Bourne / Mclachlan
Carter Nielsen
Clark Noe

Ebey O 'Donnell
Eldredge Platt
Gibson Ritter
Huichison Steffens
Johnson Strickland

Xrausge White




A NATIONAL TECHNICAL INFORMATION CENTER

Introduction

The apparent ability of the USSR o effect technological innovations,
particularly in the military area, with significantly shorter ''lead"
time than the United States has concerned our strategists, iatelli-
gence experts, and techaical men since the end of World War II.
The superiority of the Soviet performance in this respect was implicit
in the development time-tables of the intercontinental bomber, the
jet transport, the fission bomb, and other instances. It was demon-
strated with disconcerting finality in the cases of the thermonuclear
weapons; long-range ballistic missiles; and, most recently, satellits
development. Todate there has been no satisfaciory explanation for
the difference in development time-tables in the USSR and the U.S.

Without detracting {rom what has recently been emphasized with

groat force and pertinence regarding the efficacy of the Soviet educa-
tionzl system in producing technically-trained personnel, it is mnost
improbable that during the past ten years the Soviets have had either
more or betlter scientists and engineers than the United States. Unless
we are prepared to grant to the authoritarian, hyper-disciplined approach
of the Soviets a major inherent advantage over the democratic, individual-
initiative management philosophy which prevails in this couniry, it is
impcssible to attribute the speed of Soviet developmenis simply to
superior administration. Similarly, it would be false modesty to
consider that the Soviets have surpassed the U.S. to any substantial
degrze in the techniques of building and operating production facilitias.

What, then, is the missing factor which is working to the Soviet's
advaatage? There is an aspect of the Soviet system of technological
development which is absent from our own. There is a field of science
and technigue which has been the subject of earnest study and careful
development in Russia, but which has been relatively neglected in the
U.8. Thias unique present asset of Soviet technclogy demands our

most scrutinizing attention.

Perhaps because of early dependence on foreign technology, perhaps
because of Marxist preoccupation with propaganda techniques--for
whataver reason, the Soviets have given great importance to the
development of systems for the collection, organization, and dissemina-
tion of technical knowledge--the field that has recently come to be
called in this country, information processing. The culminztion of

this development was the establishment a few years ago of the All
Union Institute of Scieatific and Technical Information, staffcd by




more than 2300 specialists, supplemented by 20,000 scientists and
engineers who act as part-time abstractors and translaters. The
function of this Institute is to take in the published technical litera-
ture of the world (10,000 journale, 80 countries), process it, aad
make aveailable the information it contains in the most useful form
possible. In the few phort years of its public existence this Institute
has proven its effectiveness to the extent that prominent American
scientiste have said that the best way to find out what American
science is doing is to read the Russian literature. It is painfully
apparent that no such facility exists in the Western world.

The coperation of this technical information center may provide the
margin that has permitted the Soviets on occasion to outstrip us in
the development race. Examining the entire span of any technical
development from the theoretical discovery or unique concept through
to finished hardware, it is immediately apparent that the major tima
interval is between the initial discovery and the design of a prototype
device. In historical fact, this period may be as long as 30 or 100
years. Even the most involved engineering development seldom re-
quires more than five or tem years, There is more time lost--or
there is more time to be gained--between the laboratory and the
drawing board than there is between the drawing board and the pro-
duction line. And it is in this period where idezs are involved,
rather than physical materials, that speedup is most feasible, Ideas
bave no inextia--they can be accelerated infinitely--subject omly to
the limits of our skill and facilities for information processing.

A ProE .'.a;l

The technical community has suspected for some time that it was
drowning in the flood of information znd literature it was producing,
The continued vitality of the scientific progress may demand an
organized solution to the information problem. However, in an era

in which international competition is increasingly determined on the
basis of technological accomplishment, the problem takes on compelling
urgency. We caa no longer afford the piecemeal efforts toward frag-
meniary solutions which have been the only kind of efforts this problem
has enjoyed in this couniry until now. The information system itself
has bDecome a weapon system. It ie the "weapon system' on which

all military devices as well as our peacetime progress depend.

In the present world environment the solution to the technical informaztion
problem requires two steps. First, we must build an immediate,
interim facility to balance an existing military potential which has
zlrezdy proven its ability to work to our disadvantage in the present
power struggle. Having this interimm capacity in hand, we must work




with all urgency to seeck an ultimate, efficient solution to the prob-
lem of full and rapid utilization of the knowledge mankind has gained,
and is gaining, through thought and experxriment. We know ocur com-
petitor in the great struggle has long since mounted his attack on
this ultimate problem. We do not know how far behind we are, but
there is ample evidence, both direct and indirect. that he hzs made
substantial progress.

The course to the interim solution is clear. Conventional survey
techniques can define the magnitude and the scope of present techni-
cal iaformation processing activity. For this phzse, there is neither
time nor need for a prefound systems analysis of information pro-
cessing operations, much less an intensive exploration of the mechan-
ism of information transmittal, A valid statemert of the size and
general nature of the requirement will satiefy this preliminavy phaee,

With survey data in hand on the amount and kind of demand that
exists for collection, translation, abstracting, codification, storage,
dissemination, the firet National Technical Information Center can
be designed end established. In order to attain cperation quickly,
it must employ the best of available techniques and equipment.
These techoiques are essentially manual. It must utilize establishec
information operations which have achieved partial solutions o the
general problem, but which have not been previously coordinated.
The initial operation will be awkward; it will be inefficient; above
all, it will require many people, But it will be an operation. It
will provide an American center where the knowledge of the world
can e marshalled and made available to American scientistz and
engineers, managers and plaaners. The inadequacies of this stop-
gap system must be anticipated and accepted. The major goal in
the deseign of the system must be to make it sufficiently generazl
and flexible so that it can be evolved into a more rational and
efficient system as new techniques are conceived and new eguipment
developed.

Once steps are underway to meest the irmmmediate challenge, the more
profound campaign for a true understanding and solution of the ultimate
problzm can be begun. This campaign must enlist the skills of many
branches of mcdern science, Many are now applied to the information
problem, but usually in isolation or without generalized coordination.

Defore the systems problem can be tackled, we must ascertzin the

atate of developrnent of the compenents. Psychology will contribute

its krowledge of the learning process and problem solving mechanieme.
Library science hae data about information patterns and inquiry charac-
teristica and their interrelation. Linguists, semanticists, and lexicogra-
phers must provide the understanding of language structure necessary




for machine translation and codification. The dramatic new discoveries
in electronice--memory and storzge devices, data-processing systems,
remote reading and printing egquipment--must be exploited and adapted
to provide the mechanisms wkich will make a true information pro-
cessing systam possible. Information theorists and statisticians have
techniquee which may be adapted to coding and searching information.
Finally, the powerful techniques of systems analysis and operations
research may be used to correlate these various factors and define

the characteristics of the complete system.

To coordinate the contributions of these varied fields to this problem
and determine the relative states of their varied arts will be a
demanding task, but it is critical to the proper planning of a program
o develop the ultimate information systemn. The development of

that altimate system is undoubtedly beyond the capacity of any one
organization anywhere, It will require the participation of many

teams from industry, universities, and rescarch institutes, However,
as has been learned in the development of other weapons systems,

these various teams will coatribute most effectively if their activities
are coordinated and their general orientation planned by a central group.

Of course, the optimal system will never be developed. This is an
open-ended job which will continue to achieve refilnements for all
foreseeable time. However, properly integrated with an operating
information center, the development program can test and then instzll
its egquipment and benefit from continual feedback, which, in turn,
will stimulate further discoveries.

The irue value to the nation's economy of 2 comprehensive and
effecizive techkaical information ceater using high-speed automatic
equipment is difficult to calculate, but it is of large magnitude.

_ It has been estimated that such a facility would have the effect of

increasing by at least 25 percent the effective supply of creative
sciertists and engineers by saving time now spent in laborious litera-
fure searching and from the receovery of time now wasted in repeating
work already done and reported, but inaccessible in the present
chaotic mass of technical literature.

Beyond thase savings would be the elimination of much of the effort
and expenditure now put into collecting and maintaining libraries

by traditional methods--expenditures that are duplicated thousands

of tiines throughout the country to perform nearlv identical operations.

Finally, ther> are the benefits which can be foreseen only generally.
it is exciting to contemplate the stimulation and innovation that may
be achieved through a2 facility which can bring to bear on a specific
problem virtually all past recorded thought and data, cheaply and quickly.







Prine Agency Frotlens

o ldsting
NTIC dgriket Survey « what's available?
Whot are the total number of techmicel jourmals in cach languago? ‘
Yot are the ciroulation figures for csch of the technical jowrnals?
What jowroals are not covered by an abstrecting service? :
Wt Jowrnals have diplicate coversge by sn sbstracting service?
How much recorded information is availslle for utilipation?
liow meny books, Jowrnala? _
In how many fields and in wiat languagés?
¥hat is the distribution of quality of tids matexdal?
To what class of user is the meterial directed?

what techmical societies could cooparate to publish o single
Jowrnal instead of mmcrous splinter Jowrnels?

Which of the technicel piblications Nurnigh an smnusl Index?

Yhat would be the plysicsl dimensions, weight and cost of & yemr'a
crop of all the technical publications? (bound and umbound)

What potential sudience is cwrrently exposed to the abotracts, of
articles wich appeer in each of the particular jowrnals? (ee.gs, asbstracts of
an article in the INE may be published in 0 different publicstions, \hat i
the cabined cireulation of the pecpls Whio could sos thls ebstrect?)

Of the enrrently=opereting abetrecting services, how many are
opereting merely to satisfy an cbligation of & mofessionsl society end would
pother have somabody else do the sbetracting?

Whiat ayve the total mmber of abstrocting services in cach language?

In cases where sbstracts of e rarticular mrticle sppsared o
several publications, how many of these sbotracts wore only copied, and how -
many wore written by differemt peorle?




' MMWQmedeth
tochrical informotion sren't satisfactory? Wy sren't they? ee They

Rocess
~ dn'immwmmh.m « duplicetion, geps, lack of crosy=
fartiliention,

S et technicel librarics are gtaffod to handle & large
m@f inforanation l’m" (.oﬁ.. hm ’ ooo,
mwcmmammw
u-da-? (0o opeepunched corde, microfilm)
Are there any useful infop:ation -ﬁio.mum%mns
mma:m

» mmnmmynmm-o:mum
indicate mmtnnnreh;mmmmmmdnn&n in ene' specialty
field, thun helping to elininate duplicationy ong as well ss to genarate interest in
other scientlists. ‘nother service would be a listing of ddeas fov fNuture dowhp-
ment or thesis work..

Matmtu&rdkmtm,mmuhimmdhmmmn

Wihet is the time intarval rnow betwsen the publicstion snx! the arpival
mmmmnrnuanammor;mwn :

c«wmmmkonwmmmmammuu. S.NM.
e V“ho has dope 42 and how much have they dome?

mwmmwmam,-mumm
to tremmlate Russian scientific literature yight mow?

that knd of effort is belng duplicated? x:oymw.wqphﬂ
At vhat magrdtude of mue? To whom?

MPIC ket Survey = Voer's seeds shd havdte
" How are the infarmation needs of & scientist affected by Mis age,
edueational lovel, profesglon, type of position hlld, ste,?

Wst is the distyibution of document mmbru‘ht

the specialty ficlde? : e
vmumm.otammm. storage, ete,y in the

Mmuntwmmuﬂwmm. acholar, edministrator,
mwnmmmmmwmmmw

of recopded
mm.mmmatuua
Mthe nqumd-mammu, subject fiald...?

doos the sclentist keep sbtreast of the advances

What sre the Tel
‘htb-t? are the relative lmportances of emch of those [wucesses?

awmund-umnmmmumma

the literaturs which sdght be of valve to him? Is It well enough
. for hinm to be able t0 scan & minimum smount of mstordsl not of immediate

intercst in order thet he doesn't ndss that widch is of valus?
&vumMMmum“aMwum

. users?
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How much need is tiwe for foreiom litersture? . ¢
Iz any perticvlar fype of piblication any more efficient or vseful
for inforwation paposes?

MwammMammr

If abetrects ave desired; whot ia the best fom? (eritdeal, infupmative)

Cotld we suspend publication of Jowrnals and just fumdish rejrinte
upon request? :

How many scientists work without adequste access to & library or
dooument corter?

 What is tho meds problem - the time delay, or the fsot that meny
documenty Just won't resch the readar? ~ .

Yarket Survey - STIC Justification
Just vy do you thirk we noed en NTIC?

ibw about some more eoplicit data sbout the Russian center’ ‘hat
services do thqy really mrovide? Have you ever asked u Russisn solentlist how'
moch good tids might do hia?

Mhat are the relat! ve benefits, short and Jong range,; likely to
be emong military, industrisl, scholarly, comnroial, government ectivities,
© of having sn efffctive NTIC tipolich the yeurs?

Wy wasn't tids proposed five yoars ageV
Viy 15 90 much Tesesrgh nogded?

Vhat research costs sre Justifiahla?
what type and depth of research is noeded?
hat would you do now If you recedved sz gramt of | 2

Wnat 1g it costing ve {0 spropristion money not to have an WITICY
Cen we estineto how much savinze in  sdoral money will Ye available (b WEIC)
o spend on NTIC? i

Can you jwove that the wpense of delay and duplicetion now i
groeter than thet of establishing end opersting your RTIC?

If ad) of this money is fartheoning, Just what services will be
then movided thet are different and hetter than whet io now evailable? Is
this o be entirely now types of service, a real sdvance in the stats of the
art, or is it to Le Just more and better of the came thing?

Tou sey that we are using "processes and services thet are ower S0
yoare 0ld," Surely sometidng new hes been added in the last 50 years = I find
your statonent hard to Leliove, What have cur ASTIA approppistions beeni dodng?

fiow ean & Con ressan wee a NTIC? (vho around hare ¢ be fanilisr
with the special infarmation retricval problems of & (ongresssan? !

"hat oould thds do Lo lawyers and business men, such &8 By
mmzmmumwammmuwum“w

Just how wight this be helpful to my homs commnity?

Hes 1t been ‘ried Defire? Whet kind of redl benefit can ywu sey will

soorue firom the eotablistment of NIIC? Can you back this wp with figares?



help?

' tiow dnportent 46 it to khow wat the otuummuuu?
Bngldsh 1¢ sood enough for me, Wiy dm't it good enoushy for sciontist

the
By "serious celays in technological progress,” do you wean that
this would heve helped us beat Sputndk? How? Cam you give ve any evidence.
that wo were basten on Spuind or on the bosbs or missiles, by such ss this?

Lan you concrete examples or evidence of serious delays of any kind caused by

, Idoa'tWMmuh“p.m&'mwmu
"ot-wrhotudcde?uoduon.. ilaven't people had to hunb
forr the inforvation they want Ten't this Just & natber of dejroe?

You say "W heve not reached our full potentisd® Come nowy do you '

over reslly cxpect to reach the full potentisl when humens are comcerned! Com

:-'ouaﬁ.mrorhmm;vom'?-aummwdoyauuﬂdnmmm? ‘

- flov: Gen wa compare the effectivensss of cqurent mechine sosrching
and reticval pystems? , o -

nummmmmmmumwmxmm la

mowe rhout presantedsy docummiteticn technicties? Now smeh is missed by their
leaging too hesvily wpon lilrariscs? , S ,

I our problen tat the informatio mow 48 just not available st all,
ar is 4t that it is Just a 1ittle hard to find? How much can be dote by
congen ‘rating on whetsact distribution and better dissardnition ea? lg v
it going to be worth 46 to have Fianebutten nagic do What a few hours of searching

could do? . : , _

‘ How much more 18 the pushebutton gystem golng o give the rescarchyr,
in the wvay of veluable inforsation, thet he eould not have found Muselfl after &
reascoably wxhaugtive personal seaxrch _mﬁm _up-to-m indsx srstew and

post Mtersture will have to be Included?

Yhat congifdtutes sn information yetr eval Froblea? iow
problems sve peoblens vecause people might not know of present technd  which
could help them, and how mesy are beyond the shility of present techniques to

in the NTIC? If RTIC pervices are to le.calembls to resenrchers, how much
mny

=3
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, :

i gbout iidaing, instend of & giant natimal cmstery 8 cdlloos
tion of speedial Wbrardes? e ‘.‘ - |
Couldn't ® prowp of smaller cemters, for specifie fiedds, de of grestest

ubility - move tractable? . ] : : s el
‘ Can't wo @ it on & msaller seale? Does it have to bo & big nstitute

wm — ‘ ;
| What are the scvantages and disadvantages of & centrédised
orgmisation euch as WTICT

Is there sone other way of doing 447

The nature of the zaterial 1o be dged for retadeval mugd be cons
didered from the aspects of (1) how often will it be searched, (2) how sophisticated
& seapdh procesd is eoded - mmmnmmmhuuma?u)m
mich Infapation 1o 1ikely to be jovolved in tie dlfferent csteguriess

Conadderatd =9, q-nuaul-w:hmm@'mm
cwsen fa a ret¥ieval maten are not influencad too heavily by Ue requipremort

Cof compatlbility ol th post gyotens, ST

Aammowdmm“tmthbMA

’.mummqmammmmammwuwm iey
a gystes r'ght work well with a few thousand entriecs; Wt be hopeless with a

thoveand, : ¢

~ Yo nusteonsider how the jrecessing of Secorded inforwtion mey e
conducted oo Lhat it can e wsed oflsctively iun spite of human Llixitetions, or
of limitaticns in mpbers of htman beinges, ' | , :
(m the baals of errremt (nformationeprocessing t-ends, manpower requirenents will
soon nake it 1 possible to contimme to eiply present methods of procesainge

W11 the machine give coslitetive anguers (nagsy yosy no, 5,000 tans

“4n WIS, otes) a8 wall s refwrences

#4111 you e ahle to perfaw & searching operation fn pocte? (er
exsple, scerch 1/10 of the file snd check the rogulte to pee 4f you nsed :
fupthor searching, 4n wdch mmmmummﬂm«mmn'r

Vhat type of Anforustion should be cotained in the RTIC? sbooks (texts,
tables), technical and trade jourmels, conference procesdince, ot

‘ prpere
- conferences but not published, indostrial and povermmert interda and final project

reparts, elc. {(similar to the Lype nendled by ASTIA), operstion sand Insteuction
unnh‘ patents, nasufecturer's catelogs, sbstract publications, sweps, filas

Mmmmwmmm;@:mmr
What are the spocisl informst!on requirements for different

. spocilty Melds? ‘

: ¥not te the Jregent stete of our methods, ystous, techmicvesy
e@w,wmmmnummmwr 3




t detarmiae the ' ority of the pervice’
' 'hnicﬁ-m“rngarmnawuw,«mm

£ >
g - - ¢ o

wwmmummumwmwm
m..mmzumammmmrmmu

lt'ﬂl?

Ex A:ommw,mummubonmm.w.zmmmd
mwm'nmuwunu trensluted?

~ ; Anhmgomgtahwmuhvn :otd:ehfbmuun
“ sntered into Sdn’aysten? . .

Lmymnﬂl:\nmthat&mmum‘tptmmm
mum?mo,zmuﬁxtb;ﬂ«térﬂnam o 18 poin: to .

g

to e provi ded/

Phat 1z 4he wuud yoarly doenment input? '

/Mt cogt data'ds sviflable on the eost of preparing an abstyact?
- Zan you cope with the Rusglan languege? Do we have mn-dl
translators?

mtwmzwuwwsrmummmm-ﬁmmdo
< 1 pat the questions to AL7 Do I meadl if, yhone it7
unuu:mcm uuam@mmm can taks
it to Mg own librarian end I Moltludow-nuaw ere in his -
om compaw's collsotion? _
WM)wamminmmmua (l)m

for their employees, (2) abetracting persormel,

. ?’"J‘W phred by

3) shetract diateituidon, (L) smmal hecget for sbetrecting amt indexing (5)
ting lag: paper to dbatyact, (6) ot utmo:emmm.uﬂm!c
rrofesaionel socleties,

Ixtra des!ed mt () pumu:nndmﬂ,wtwm m, (2)
cuostioneanswirin; dervices, (3) mantily indexes to chowe abstractsy (L) oversld

indexing of «ll fplls, wilh abeirecis nﬁh&camum cdvon subject

. pangesy (5) speedipgm of existing services |
wmmmmmmn.m;mmm»nmm.
inforastion on servioces rrovided by rwof. sogietieg (wid gbstrecting ludgets)s

. umwmuamumwaﬂuawmutmnm
: aummnmutalmmatml,mwvt&nzwam
mmm«wt

et wpe of sbstzect o m.t (Guecriptive, ofltical, indicative)

If we wmst Yook to the m:‘mmmrcm.mm |

responsitiitien renpdn with e professioned societios?
' Bow willd you oy Jocse the infomation that might be usefnl, Wt held?
tould this be & ¢lvil service organisaiion?




25 sng? 1th the foresscable exponentisal
ammmqunuwo:MMnmmquwmm
MW&MMW! Mofm*d'“w“.‘

Wmmm.ww c-t-/’l
WMWNMNMWW m
vmdnoont.imd-odaldm:'m:v? :

Woudd 1% be feasible to obtaln legal qummmw
uﬁuldonrﬁrmd existing facllitics 8 the F'CC

Woudd 40 be Tessilile for the o pubnat.nsfauuc
gtandard foqrot end tpe fort swoh thotagts (or oome alallar techiniue) eould °

¢osily be dstributed 10 other interasted puilishers, thusmwirg wishing expenses? '

With mesat-day metiofsy whot would L tmﬁttoniuoﬁ.hxw
mpdu&dcd&sm?ihtwuhbcth.mﬂcdm“ori !

Whet stowt copr ghted mnterial? ‘oudd reyaltics be furthesdns to
the Morthemmma:ymﬂcmmmr

How sue we sure thit it wouldi't Le better to redvce the medhor of

,wmdnmm-thm.awmmmorprmm

superesoprvice for all of it? Wy m'tumamWﬁMmﬂusaw‘
Mng out what won't have algnfitent future weliue?

maummnvmn

Pagminile for ederal Litrariss idawn, Pilic Cerviee, 5/.«3:

Intar-litrery loans: 100,000 vols, ‘or Iiursry of Corgrees in 19513 z/sotcuu :
is scientific plr.‘.odiuh averege longth of required mrticle fs 10 petesy fong
governmnt libraries sstinate interelibrety loaus cost at 1.7 dollere/losn,

Enter=library Ioany by facad dle » riolzto copyri ght lews.

In the taxpaywr goldbny o ! Gmfwmwimﬁmtdnjutéﬁ.‘

‘more advertagss 0 e bipecorporetion research centers? Lo big usinces going

to have any better sccegs than snell bubinegses or indiyituple?
vondd & privete citdzen (scholar) be able to affort t2e service?.

wmuxﬂam‘tmidommnmﬁotycm.cwmp
mumummmu«-mﬁ

Ko do you feel 8 ampetent ¢ g6 the Job?
(4958 latle (attmaaucimtlrie .xm,mz, Pie 2 "Hussian
Inste states tihat it Dumishes oav&y sclence on the basls of
Jocroals

D000 Jramalse From thess 20 WWMM%N
compered with Chea, Absty, checking 1000 jownals for «C,000 abstractos

The Rupsiansy agroe with the .A.m-mmammm
showld not be used, The adstracts spear ia 1Y sbstract Frurnzle,’

llow memy partetime veluntery mmemh
the mofassisnal societies, and whet iw thelir mmkmdcmnd
the average tine opent per abstract?

Vhat e the tranclastion Lacilitlies in this o0 for Q‘

of the 1 portant languozes? (ussiss, Cemuan, Jepanese, ebcels .

How much delay can the user tolerate?

L




. or & esnoor?

e %

: m«mmzmbwm(m)
the U,5,, tho tendency seess to have been in the direction of fragmenting
B M‘fonmhmwmwm"m mmu«m,m
nma&&w.
ccula'tth-mmyummmwmmtmm elne? uuM
epending it on education instead?

hmsumwmmmmmmcm
have on owr othner iighepriority sclemiifie prograw?

What are the epecilic alme of *ha propream?

' Any prediction nuvhr you qould 'ncludo mueh £idds as In end
Nediciae in yow center?

- mnwmtmotmumam.mmu.m‘
Can they utqpmdodtowthcjob?

e weuld this center be?

Jhell nauufreturer's Liles (oo in amn.) >0 ocnnmnd a part
of the ayntem?

Aoy ddea of what the situsticm will bomy-m fyos muf
© How poon will we pet resulta?
Whet iu the range of eubidet matter zoumr |
What 1s the expocted rate of growth of the aystem?
mwum,wumh,mu“lewm.
te help fund this progren?
‘fmmumnumwm&h,hunmownwb"rn?

m'tmmmummmmzmenmm
betwesn wist you propose and ASTIAY?

What 1f wo aeonum“y.-muummmzm
oolnlouormm

Gomthhpmdbuuwunﬂb mwmm7w|outb
government? Could private poupe, profesaiznal sociefties, sponsor Lportant
speclal collactions?

Cu'stuiwmmo:mmmm. be dona wight
umuwwu,..a.mwwmmumyd
cm.muag

nmwwmmxmwm,mnumc
hmwmwmummmc.x. \m?

&mduwwmmm.

umwewmuwmmawobuhuuu
Mﬂntﬂn

mmwuummwmmmuwu-

'mmimni.u-.zmu




Qassificstisn - sinos pecpls so seldem can exgress in o ueshbls way (to the
documentalist) vhat it i he wants, : ‘

o much wark must 18 done to stenderdise & vocabulary? T
for coding and eearciing, '

fotadeval theory - sl Tt from 27/14/57 <= ¥oulan't cogpdlations

i
J
5
E
g
i
%
-

of provious researchers be ver valushls to later sww-ohors’ Csuld the reocard of

the @ strvetive and tho retrievedeOsta roglts Le enterdd Ints the retrieval
systen in special claswifisd section) ag o new accession iten?

This might et cxplickted with respect to secwrity reguirements bub
could 1ike the alficiency a good deal. :
' Mamm,MWuwdomumLum
dyoten be built if the seareh quiry be Ssompiled™ and coded YWy & spagiadls
papose coputar bafore tha search ~acrine Laies over! Parhsps "compller”
could uee recdom senplings of the storage to help iU predict 1n optlsun querys

How much updating of setive ssarch Cilee can be mmusced (now often,

Now cowlately, how oasily?  and how mech might thls poesibility be of

advetage (theoreticelly) in developing the syoten? IF petrievel coding of the
stored itens can be modified as usage and Telstivesimportance shifto may point
up need, could pive lots more flesilility, md r(lieve initiad coding of &
grerd deal of nuden, 3

Spersticp
ihat profossions) and ecocstionel bagkground is needed for the
perpounel to operate Uds aywmiea? }
Should @ review board sereen the éubject fielde and select the
wogt significant papers from thoi year's cropy and only pess these papers

. %o the retrieval systea!?

: loes "™having o large Gentral Informetion (ecter' moan the
plysical collsction of a1l thess services al ong centrel locetion?

If trenslating is to be doney whiy not beve it dew in Jurpde?

Is there podng o be any etiept to standardine the Lo of the
meterisl belire it gote into the center? ises, does the ~glerial wve to e
an stendardesiged oheets or forasf

A Aress for Cooperstisa in Inforgtion Pr (1) intelloctual
tasks '« (a) vrning‘%‘ro? nd'cbltr:-m: 0/ 1&&?&% '

:, mooding
o actio seurchy 2) Fyoduction and distribution of(l) sbove = (a) pristing
and publicstion, (b) distribution of card eatalogs, punched cerd files, otC,
Ssile Punched Cord Scrv! ce for Corrosion inginsers <)
Gofis Mo Petroleva Inst, Abstract Bulletin, . : -

w-mn«unhcm“nmmhmmmuw .

3

. ‘ddemgption of service due to fires, ete.? :

Wordd the inforastion center keep & collectium of the piy
documents on hand? i

fhondd 8 review Bosrd be sot up o pardodically review and re-code
the old information in the file? e

w-tbl!malin»muammb Mwm

eollections of papters W&)-hngn—qmm( mmu-u)




- mmmmwwmmm-mw
Mmmmm unmmaamumum
‘effied eucy? ,
rummmuon,mmmwmmunm_
Mamaauma.mihuhmnftmrwwmwphnuu
J.nvaour laterim eneryies nove frde for other usea? . _
: Shorlld there bo speciel trainivng fop dbotractops md traaslstore
 (sdailar to what Calloun yeports dussin ia giving for trandators)?

Are we just txvim Yo oy eeie in oqt.ahuddm this cortart
ig tida Just g faco-saving move bo kesp up vith Hussin?

T8 $0dg renlly o mignificant thing to-do « w11l it be popular,
acardngful, op fe'dt Juss mmu- propopal U m oo it that wants to geb
uuu funded.'




67.

73.

1-8-58 (5)

R Are you implying that the listed group of center which serve to
process technical information aren't satisfactory? Why aren't they?

they don't cover the field well enough, Senator....duplicat on, gaps,
lack of cross-fertilisation...

Any prediction on when you could include such as law and Medicine in
your center?

depends upon the money availacle, Senator.

How much, and when?

I don'd understand what you mean by "paralyzing glut" and "ult mate collapsE"
of our technical communications, Haven't people always had to hunt for the
information they want? Isn't this this just a matter of degree?

You say that we are using "processes and services that are over fifty years

0ld." Surely something new hasbeen added in the last fifty years...I find
your statement hard to believe. What hageour ASTIA appropriations been doing?

What if we gave $60 million a year more to ASTIA, wouldn't this sclve lots
of our pro lems?

You say that no rapid access is a ailable to special small c:llections of
information....wh=t about IEM's RAM?

Couldn't a gmm group of amaller centers, for specific fields, be of
greater utility...more tractable?
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53.

1-8-58 (4)

What about copyrighted material? Would royalties be forthcoming to the
owner of the @opyright if your NTIC uses the article?

Kautz.

58.

54

57.
58.

59.

61.

H,w are we sure that it wouldn't be better to reduce the number or amount of
literature rather than go to the tremendous expense of providing super-service
for all of it? Why can't we put a quality filter on this output, weeding out
what won't have significant future value?

For an interim solution, can we translate the exhaustive Russian abstracts,
and provide districution of these for wur own people, so as to leave our
interim energies more free for cther uses?

To what extent will past literature have to be digested and included in the
NTIC? If NTIC services are to be saleable to researchers, how much of the
past literature will have to be included?

How can we get good=guality abstracts.

Are we just frying to copy Rusdda in establishing this center?

and translatora,
Should there be special training for abstractorsa(similar to what
Calhoun reports Rusdda as giving for trarslators)

Are there enough Rus:zian-speaking scientists, or qualified people, to
translate Russian scientific literature right now?

k‘uft
As a potential user of an info. center, he would like mairly to recieve
periodically the lists of mm abstracts of recent publications wiich bear
in a pertinent sense upon fields of his interest.
kevte
He-feels that main problem of info. retrieval is ore of classification....
since people so seldom can express in a useable way (to the docvmertalist)
what it is he wants.

Miller acain

62,

63.

€5.

What kind of e’fort imm is being duplicated? Do you have any examples? Whé&
At what magnitude of expense? To whom?

By"sericus delays in technological progress} do you geaa that this would hawe
belped us beat Sputrik? How? Can you really give us any evidence that we
were beaten on Sputnik, or on the bombs or missles, by such as this? Can
you concrete examples or evidence of serious delays of any kind, caused

by the problem you expound?

You say, "We have not reached our full potential." Come :ow, do you ever
really expect to reach thefull potential, amxfmmwmsmbuomm when hgsmsimx
humans are oconcerned? Cgn you define for me, "full potential?" How much
better do you think we can get?

As an example, in Steve's experience; He wanted to build a flash X-ray
unit., Found only two atticles pertinent in available literature, thruggh
use of a specialized bibliogrepher (Jean Furnish). Took them 18 mos., three
En men about half time. Afterwards, they found, in articles on shapeé
charges, d¢c, very detailed literature on 'the subject which could have
allowed completeion probtably in three months. These reports were in SRI
Library....a matter of retrieval. Yo wd Ha fodly, WMo
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Rosen, cont'd.

42, What could this do for lawyers and business mem...such as many Congressmen
Were? What could it have done for them if they had had such?

. 43. How will you pry loose the information that might be useful, but held. ...?

1-8-58

44. What constitutes an information retrival problem? How many of the problems
are problems because himm people might not know of present techniques which
could help them, and how many are beyond pxgsmmk the ability of present
techniques to help?

Some might think that mx information retrieval problem is trying to find all
of the pertirnent information there is pertaining to a given special informafin
need. Sogie might have a narrower picture of the "problem", e.z. that it is
merely one of being able to store and search...orm merely to store..large
amounts of mmgmp informa tion, or codes. In a damymx sense, one might say
that the ¥ "problem" is one of understanding the reneral and specific needs

of researchers, and when this is understood, sodution of the rest will be easy.

45. How many retrieval problems could be solved by teaching the researchers more
about present-day documentation techniques...how much is missed by their |
leaning too heavily upon librarians@

Is our problem that the informtion now is just not available at all, or is it

that it is just a little hard to find? How much can be done just by concentrating

on abstract distribution, and better dissemiration techniques? 1Is it going to
' be wiérth it to have push-button magic to do what a few hours of searching could

do?

How much more is the push-button system going to give the researcher, in the

way of valuable information, thah he could not have found himself after a

reasonmably exhaustive personal search through up-to-date index systems and

abstract compendia?

46, If all of this money is forthcoming, just what services will be then provided
that are different and better than what is now available? Is this to be
ebtirely new types of service, a real advance in the state ofthe art, or is
it to be just more and better of the same thing?

Steve Miller...
47. Certailj some work on this problem has been done in the U.S. before now. Who

has done it, and how much have they done?

48. Can't the implementation of the solution for this be dore right within
Gov., agencies, e.g. Bureau of Sfardards and the Iibrary of Congress, working
together?

49. Isn't this exactly what ASTIA has been doirg? What's the difference between |
what you propose and ASTIA?

50. How many things, such as 8STIA, can we m cease spending money on, to help
fund this program?

' 51, If we start with scmet*ing like this...how soon could we drop ASTIA?

52, If not handled by some existing Gov. agency, would it hot be best handled
by some Hiniversity? e, WRY.
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Ziedler

B 23, A theregoing to be ary significant delays in gtting information
.’3‘7- entered into this gy system?

ME7 24, What istke time intermal now between the publication and the arrival into
the possession of an interested r esearcher of pertinent documernts? '

Mt€, 25. What is the main problem,,, the time delay, or the fact that many
documents just wont reach the reader? |

Dev) 26. Are the output results going to be in English , or a Zeidler Binarital
code that we'll ha e to have translated?

~eVe 27, Will you merely convert ne® information into the system, or will you go
back and put in all the old informatdén?
28, Will yOu just be able to add years and years offirformation into the
system, or will it all became too bulky and obsglete in a few years, so we'll
have neww appropriations to argue about?
Mtr 29, Any idea of what the situation will be ten years from now?

.,+ 3.0 Cgn you prove that the expense of delay and duplication now is greater
( than that of establishing ad operating your NTIC./

Deyv, 31. Are -ou going to record everything, or will theri Be an editor...or a censor?

32, How about some more explicit data about the Russian center ? What services
do they really provide? Have you ever asked a Russian scientist how
much good this might do him?

Dev 33. Is the taxparer going to be paying for sometiing tha will just give more
advantages to the big-corporation research ceners? Is big business goi ng to
Isowm better ac ess Tloa wmell Joyreess eor WOivi lW(l')
Mk 34 Can yo.u cope wpth the Russian language? Do we have enouzh'mgmmem translators?

" w35, What are the specific aims of the prosram?

Mkt 36, What will I get in my hand after askin: your center? And how do I put the
ey, questions to it? Do I mail it, phome it, ...?

37. 1Isthere going to be any attempt to gandardize the form of thehmaterial
begore it gets into the cenger? miim.i.e. does the material have to be on

standard-sized sheets or forms?
Rosen

38, Is this really a significantthing to do..will it be popular, meanimpfull, o r |
is it just another proposal by an outfit that wants to qet itself fundéd?

39. What is it costing us in appropriation money rnot to have an NTIC,..CAN WE
estimate how much savings in Fed money will be available (by NTIC¥ to spend
on NTIC?

‘ 40. How important is it to know what the rest of the world is doing? English is
good eno gh for me, why isn't it csood enought for the scientist?

41. What are the ®lative bernefits, short and long range, likely to be among
military, industrial, scholarly, commercial, Govermment activities, of having
an efredtive NTIC through the years?
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What if we were members of a Senate committee, querying F. Carter...
'r,.,c;r 1. just wjy do you think we need such as NTIC?
/ee{ 2, Why wasn't this oroposéd five years ago?

/4, 3. What technicgl-manpower drain would the proposed NTIC program have on our

other high-priority sci@ntific programs?
L. Is there some other way of doing it?

mAT 5. Can't we do it on a smaller scale?
wif.li. | Does it have to be a big institute or :othing?

6. Couldn't the money be better spent on something else? How about spending
it on education, instead.
wyentin 7. Who do vou feel is competert flo do the job?

Hud 8. Has it been tried before? What kind of real benefit can you say will

mgy.

accrue from the establisiment of NTIC? Can you back this up with figures?

=, 9+  Where did you get the $50 million fizure?
‘ ukf 10, How about utilizing, instead of a giant nati-nal center, a collection of
special libraries.mmmmmm

11. Could this pos:ibly ce sponsored by private industry? Why -oige to the

EATS govermment? Could private groups, professional societies, sponsor
¥ important specill collections?

14,

12, Why is so much research needed?

13. Where would this center be?

§ and ASTIA 7 {,L‘-Le
-tev. 4o Where will the Library of Congrdss Afit into the picture? Can % expanded
to do the job?
15. How soon will we get results?

16, Is this just a face-saving move to keep up with Russia?

wit.- b 17. Would a private citizen (scholar) be atle to afford the service?
q Gapredsoacwy
18, Hw can¥K'use a NTIC? (Who armund here mibht be familiar with the special
information retrieval problems of a Congressman?)
" 1¢, Just how mi ht this m be helpful to my home community?

Op - Pev. 20, Would this be a civil service organization?
. ep. 21. Cg you really be sure that secret documents can't get out’thno@‘\

5. Thany
> your center?  Who the-hell is going to fix the price for the service? Iho the-
heit §s -oing to determine the priority of the mrvice?

t 22, What factos are going to determine the location...can strategic dispersal
considerations influence the location without adversely af ecting efficientey?
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The Systems Grour would: :

Coordinste and dlrect all the information-gathering activitles of
the concurrent study phase,

Collect 2.1 the dete from the Informatlone-gethering activities and
examine it to determine where the durlication of efforts
exist, snd to determine the preas which need added or improved
coveracee.

Show how to incorporate the existing facillties into a homogenous
working agencye.

Determine whet new services should be introcduced, end whct services
should be discontinued,

Evaluate the differcnt methods of classification and possible
modifications of these methods, to see wh.t would be best
suited for the NTIC, The chosen system would have Lo be
flexivle enough to be altered as the aystem matures.

Examine the overall NTIC operation to determine the areas which
would lend themselves to mechanization techniques,

Indicaete the aress where more ressarch or dev:liopmunt work is
currently needed, end where future work sould be directed.

Determine a genersl organizational structure and method of operation
for the NTIC.

Develor a means of obtaining a performence "figure of merit" for
the system so that the usefullness of the NTIC may be
quantitatively evalusted as the system grows and s8
experiments ere performed upon it.

Develop methods for obtaining information from the NTIC so that
opereting eand performance data will be readily availsble for
future stvdies snd plenning towsrd e long range system,

Recommend the areas and level of subject matter to be Included
in the NTIC, the classification or coding scheme to bDe used,
the method for handling inquirles, the form of the final
product and its system of dissemination, the type of storage
to be used, the procedures Pr deternining priority and
fixying the fees, the degree of translating service to be
provided and how they may be implemented.

Continue to observe the operating NTIC for stated perlod in order
to make suggestions for improving the performence of the
NTIC and to obtaln more data for recommendations on the
ultimate information center,
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P
.BSIBLE SPONSORS FOR THE SOLUTION OF COMMERCIAL INFORMATION RETRIEVAL PROELEMS

1. Calalogs and customer information requests.
eg. (quoted at IBM seminar) Norton Tool Grinding Co. handles ___ thousand
requests per month concerning what grinding wheels are applicable
to each customer inguiry.

2, Iistings and Directories.
eg. selection from a mailing list of people who are coded for a special
characterists. An example might be the extracting of a list of names
from the IRE Directory of people who have an interest in components, etc..

3. Commercial or Industrial Intelligence Sef¥ices.
eg. Dow Chem. would like to keep informed (via journals, newspapers, contacts, ets)
of all the invedtmants, business transactions, expansion plans, tech-
nical developments, etc. of the competition.

eg. Any of the large national magazines or newspapers (TIME, N.Y, TIMES)
could benefit by a more efficient morgue or information file,

eg. Govt., agencies (intelligence and otherwisd) )
s Molice Dued = hows To st forgprid fls A Lo T & Conmulille aat efypritt
sy, Sudipiing of Sgibakios ke

L eg. Maintenance of mailing lists (additions, change of address, deletioms,etc)
for large insgallations. (eg. Readers Digest, Time-Life, Tax Agencieas

4. large abstracting, collecting, and disseminating serviced
eg. ASTIA , NSF

6. Chorseal Ofor fituirt fcttr Lt b R, A
s Rt cunc S A x
“S) 0 “t ,u,«‘--lf“' el




4 ' D, Cs Engelbart
O January 2, 1958

B
A. NTIC Market Survey +.. &ince we, now, are oriented to consideration of NTIC

1., user requirements?

2, economics, how much would various kinds of service be worth to the
consumer market? (limits) ... speed, completeness, volume, final
results, limits

3. who has access needs? (limits)

k., security requirements?

S¢ priority considerations?

6« integrate into No., 1 the influence of pmnt index-abstract services
and scientificesociety efforts,

7. where would information boundaries be if it is to be a "technical" file?
8. vertically, what technical level to be included?
possibly in D) Sr—duplicntion—of fitemoeded? —

. 10, Effect of separation (goomphic)t Should a mmber of centers be
established?

11. volume of "businesa"?(limits)

12. nature of Service...i.e. ponderous, exhsustive...fast, flexible,
more limited? (1imits)

(89— how determing b IMmgt
1, effects of future developments in dissemination, research techmiques,

etcs on {4
‘ TN s f'w‘v/ ek’
%“5’%5 /M“ Y ot
B, Retrieval Theory “_,L,f,l, ﬂam.w provich )

1. What schemes are applicable to large, dynaglc systems?

2, Must work with

a, high capacity

be be realiszable

ce interdisciplinary language differences, ot.ho:-oomu-y language.
d, semantic shifts (need a standard dictionary?)




3.
ke

list theories to date, abstracting but not classifying.

how would the totality of information be handled if effective systems
could only work comprehensively with fragments?

Cs Realiszation

1.
2e
3
le
L

6.
Te
8s
9.
10,

persomnel requirements?

what's been done? (abetract)
what theories do they fit (no.?)?
what's been proposed?

analyze each "theory" possibility for realization techniques =
anticipate bottlenecks.

consider these bottlenecks.

cost of each of § (initial, operstional)
automatic input processing, tWlling
transmission

mechanige translation?

Ds Operation

1.
2,
3
L.
5
6o

Te
8.

by whom « agency, corporation
self supporting?

controlled by? (political)
duplication of file?

How determine bdlling

Coordination with industry, professional socieities, publishers,
amed services, libraries.

individual working scientists for abstractors

procurement (borrow? buy? store originals?

copyright problems.




PRIME Acewcy PROBLEMS (poblne »fWMLJ- o Mfaﬂﬂc W)
H2itLeveloprental-probiens—{preoject—problems )

»Tie
1., who controls $%7

[
2. who umguﬂ? "
3. manpower requirements = number, skills, phasing?
b. svchedules f wTIC
5. integration of existing facilities & A7(<&
6. intermediate solutions fr sy ATIC
b A wumw‘u Mk
9 Heo widd o ent
F. Subsidiary developmental pressures
1s Information dissemination systems should evolve to shorten tine &
perhape allow for intermediate reports with less fomality - reduce
trivia
2. publishers provide digital translation
3. research programs include NTIC query more as a matter of course
ke printing technmiques should become such that cheap copies can be made
of photoestorage - or master storage, so small-lot documents may be
obtained for price comparable to present books,

5. Individual, and smallegroup, techniques for automatizing direct
utilization of retrieval and generated infomation.
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A DRAFT PROGRAM FOR A
NATIONAL TECHNICAL INFORMATION CENTER

THE PROBLEM

The preeminent position of the United States as a world power is

dependent upon continued leadership in science and technology. Of vital

importance to technical progress is the ready availability and applica-

bility of discoveries, concepts, and data from all sources--past and

present, foreign, and domestic.

Existing mechanisms for processing technical information are unable

to cope with the present deluge of publications. The result has been

enormous duplication of effort and expense, serious delay of technological
‘ progress, and failure to realize the full potential of a rapidly expanding

military and civilian research effort.

THE PROGRAM

This document describes a program to solve the nation’s technical

information problem through the establishment of a national center for

the collection, processing, storing, retrieval, and dissemination of
scientific and technical information from both foreign and domestic sources.

The program comprises the following actions:

Establish a central organizing and administering Agency.
Determine the gross dimensions of the problem.

Establish an interim information center using existing
services and techniques,

4. Analyze the factors which determine the design and operation
of an ultimate National Technical Information Center.

5. Encourage present and initiate additional research and
engineering development programs leading to systems and
equipment necessary to implement the ultimate National
Technical Information Center.




NATIONAL TECHNICAL INFORMATION CENTER

Because of the size and nature of the National Technical Information

Center, it should be administered by a federally constituted Agency.

It is strongly recommended that the resources and services of the

Center be equally accessible to all research, industrial, academic, and

government organizations throughout the country, consistent with security

requirements.

In view of the breadth of service anticipated and the demonstrable
economic value of these services, the Center should be at least partially

supported through service fees from its various users.

There is no inherent limitation on the scope of subject matter which
can be processed by an operation such as described here. However, in
order to develop an integrated system in a reasonable time, it is desirable
to place arbitrary boundaries on the information to be included. At
present the most highly organized and easily defined body of information
is the literature of the physical and biological sciences. There are

‘ compelling practical incentives to include the slightly l_t_ess well organ-
ized literature of the various fields of engineering and medicine. It
is recommended that the initial planning of the system be limited to not
more than these categories. Once the Center is in operation, a well-
conceived system can be extended to encompass the literature of law, the
behavioral sciences, and other fields of importance, but which are pres-
ently less easily organized for systematic processing. This expansion

should be undertaken at the earliest possible time.

An inherent function of the central organizing and administering
body is to establish a strong program of research. This research effort
must probe into the origins, transmittal, and use of information. It
must also develop the principles and mechanics of new devices for use by
the Center. It is not intended that the Center itself conduct all or
even a major part of such research and development programs, but rather

that the Agency contract for and coordinate such efforts wherever they

can be carried out most effectively.




The Center is expected to function as a coordinating and communica-

tions focus in its information processing operations rather than as a
completely self-contained mechanism. Undoubtedly, a large volume of the
operation will be conducted at a single location, but modern communica-
tion facilities make it unneccessary for the entire operation to be phys-
ically centralized. Furthermore, dispersed operation will permit exploi-
tation of already existing capacities and thus make possible earlier and

more economical operation.

The Center in its interim form will utilize large numbers of special-
ized personnel employing manual techniques similar to those presently
employed by large technical abstracting services, such as that of the
American Chemical Society and the Soviet Technical Information Institute.
However, as the system evolves and as mechanized equipment is developed
and becomes available, the operation should become increasingly mecha=-
nized. With this evolution the service should become speedier, more com-

prehensive, and more creative.




INFORMATION FLOW

The functions of the National Technical Information Center, in both
its initial manual form and its ultimate highly mechanized development,

can be represented by the following flow diagram:

SOURCES
COLLECTION HP| ORGANIZATION STORAGE e RETRIEVAL Hp| DISSEMINATION
e N /
INQUIRIE /

"‘3 TRANSLATION USERS

Tatla-ol (LA o
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A DRAFT PROGRAM FOR A
NATIONAL TECHNICAL INFORMATION CENTER

BACKGROUND

Man's most persistent medium for recording his progress and for
communicating his ideas and discoveries to others is the written word.
In the world of science this communication is formalized in periodicals,
reports, and books. In recent years the rapidly growing volume of such
publications threatens technical communications with a paralyzing glut
and ultimate collapse. Inability to deal with the rising flood of tech-
nical publications has already seriously handicapped this country's in-

dustrial and scientific development.

Furthermore, increasing concern has been felt over the time for new
products-=-particularly new military devices--to reach the manufacturing
stage. History of any technical development from conception to the
finished product shows that the major time interval lies between discovery
of the basic principle and demonstration of its practical usefulness in
the laboratory. This period may extend for decades. On the other hand,
even the most involved development engineering seldom requires more than
five or ten years. More time is lost--or more time is to be gained--
between idea and demonstration than between demonstration and production.
It is in this period, where ideas rather than physical materials are
involved, that speedup is most feasible. Information has no inertia;
it can be accelerated infinitely--subject only to the limits of our skill

and facilities for transmission and correlation.

Existing information handling processes and library services are
based largely on techniques developed more than fifty years ago. Recent
research and development efforts have produced fragments of solutions at
best. The continued vitality of scientific progress in this country
demands a generalized solution to the information problem. In an era in
which scientific and technological accomplishment is the measure of a

nation 's international stature, the problem is of compelling urgency.



MAGNITUDE OF REQUIRED EFFORT

The magnitude of an undertaking designed to process a major part of
the world's technical information cannot be measured by any single param-
eter. However, certain figures emphasize the massive nature of the re-
quired effort. Informed estimates provide the following data on the

world's ouptut of technical literature:

Annual Growth

Total
et percent
Responsible technical journals 30,000 to 50,000
Articles published annually 500,000 to 2,000,000 10 to 15
Technical books published annually 60,000
Documents issued annually
(U.S. Government only) 100,000 to 150,000 30 to 40

The heaviest users of technical literature in the country are the
200,000 professional research specialists who spend from 5 to 25 percent
of their time seeking useful published information. The engineering
profession makes much less use of such information by reason of its dif-
ficulty of access. The resulting duplication of development effort in-
creases costs and injects unwarranted delays in product availability.
Several thousand research libraries representing millions of dollars of
annual operating costs and tens of millions of reference items utilize
some 500 abstracting and indexing services in a valiant but futile effort
to meet these informational needs. Coordination and integration of these
services and operations would reduce the waste of money and scientific

manpower.

In addition to struggling with the sheer volume of the literature,
the American scientific community encounters an increasing complication
in dealing with the technical information published in languages other
than English. There is a serious lack of awareness in the United States
of the growing significance of foreign technical publications. Limited
data indicate that "pure".scientists refer to foreign sources (including
those published in English) about 30% of the time; "applied” scientists

10%; and engineers even less, Apparently the information extracted from

foreign language literature by U.S. scientists and engineers is very small,

6




yet this literature as a whole is probably expanding much more rapidly
than that in English. Furthermore, the number of languages in which tech-

nical information is being generated is increasing.

No complete information processing facility exists in this country
or abroad. However, beginnings toward this objective have been made by
the Soviet Union through the Soviet All-Union Institute of Scientific and
Technical Information founded in 1952. Its function is to accumulate
the published technical literature of the world, process it and distribute
abstracts, reviews, and compendia as quickly as possible. The full-time
staff of 2,300 specialists is supplemented by 20,000 scientists and
engineers who serve as abstractors and translators on a part-time basis.*
The relative effectiveness of this Institute is attested to by prominent
American scientists who have said that the best way to determine what

American science is doing is to read the Russian abstract literature.

Soviet scientists have undoubtedly found their technical information
Institute an important factor in the scientific race with the West. Only
a few months intervene between publication of Western research informa-
tion and when it is placed in the hands of a Soviet worker in his own
language. Duplication of research and library effort is reduced, thereby
permitting more effective use of the scarce and valuable trained manpower,
and all investigators enjoy the stimulation resulting from access to the

thinking of colleagues throughout the world.

The Soviet Institute does not appear to provide extensive facilities

for systematic searching of the literature. It is known to have a strong , ..

and far-advanced research and development program ai;ed at creating mecha-
nized search and retrieval devices. It is reported that the Soviet
Institute has an operational English-Russian electronic translator.
Furthermore, the Russian operation seems to limit its scope to the physical

sciences, biology, and some branches of engineering; excluding medicine,

* An operation of this size in the U.S. would require an annual operating
budget of about $60 million, excluding cost of journals and books;
printing and distribution; and part-time abstractors and translators.

e




law, economics, civil engineering, and other valuable areas of information.
However, having developed the procedures to handle some categories of
technical information, presumably the Institute will ultimately extend

its activities into additional subject fields.




METHOD OF APPROACH

The actions proposed below have two prime objectives, which must be
pursued simultaneously. First, to meet the nation's most immediate needs,
it is considered necessary that an interim technical information center
be brought into being as quickly as possible to collect, process, and
disseminate technical information. Second, to establish, following anal-
ysis and research, an ultimate National Technical Information Center,
utilizing maximum mechanization for accelerating the flow of technical
information from all parts of the world into the laboratories of the

United States.

The success of the program depends inherently upon the coordination

and continuity of the five actions outlined below:

1. Establish a central organizing and administering Agency.
An Agency of the United States should be established with
the responsibility and authority to make arrangements for
the conduct of research, development, and operations relating
to the interim and ultimate National Technical Information
Center. The Agency will employ directly a small staff con-
sistent with its policy making, contracting, and administra-
tive functions,

An extensive and continuing systems analysis of the nation's
technical information problems and programs will provide the
basis upon which the Agency will contract for new research
and development projects, Privately supported research and
development efforts will be encouraged when they are consist-
ent with the Agency's long-range goals. Existing and new
technical information projects conducted by other government
agencies will be subject to the review and concurrence of
this Agency. In this way all aspects of the national tech-
nical information problem will be dealt with in an expeditious,
systematic, and well-integrated manner.

Operation of the National Technical Information Center may be
conducted under contract to the Agency. Such an operation
will involve the coordinated participation of many supporting
services, in conjunction with a central information processing
and storage facility.

Program details would be formulated by the Agency as the
requirements develop.

2. Determine the gross dimensions of the problem,
Before any steps can be taken to establish even an interim
technical information center, it will be necessary to achieve
a quantitative appreciation of the size and detail of the




work to be done and the service to be rendered. A survey to
this end should be initiated promptly. The study would
utilize known techniques, and would provide reliable estimates
of the magnitude of various factors critical to entering into
the interim operation. Among these are the volume of technical
publications produced in various subject categories; the dis-
tribution of technical informatdon sources by country and
language; the general nature, frequency, and number of user
inquiries; the numbers and types of personnel required to
staff an interim center; the size of facility and types of
equipment required.

Many organizations have already recognized the importance of
the information problem and have undertaken studies of several
of these factors. (See Appendix A) These studies can con-
tribute much valuable information for the design of the
interim operation.

A large reservoir of facilities and experience in individual
components of the information center's program is already in
operation. Extensive but uncoordinated abstracting services
exist. (See Appendix B) In addition, an estimated 500-700
industrial research groups maintain abstracting services in
their own limited fields of interest. Translating services
are less fully developed, but some are in operation and prob-
ably could be expanded. (See Appendix C) These and similar
existing services will be inventoried and factored into the
interim system to assure maximum economy and earliest possible
operation.

These surveys can be completed in about six months if maximum
practical concentration of effort is applied.

Establish an interim information center using existing services

and techniques.

The nation need not await completion of extensive analyses or
development programs before taking positive action to meet

the immediate needs for better access to technical information.
Immediate steps can be taken to establish an interim operation
to perform at least part of the desired information processing
functions using available techniques. The interim operation
can provide at least translating, abstracting, and conventional
indexing operations following procedures already developed by
the major abstracting journals.

Unfortunately, the readily available techniques are largely
manual. Fully developed machines are available only for

small segments of the total operations. The available machines
should be used in standard or modified form wherever possible.
However, the interim operation will unavoidably require large
numbers of specialized personnel. The supply of trained
information specialists is small, Hence recruiting and train-
ing must be given careful thought in devising a plan for the
immediate center if the plan is to be practicable.

10




The surveys outlined under action 2 will provide the basic
parameters for the design of the interim center. Other studies
of organization, operational analysis, machine feasibility,

and short-term machine development programs will be under-
taken as the interim center is brought into being.

The interim center will suffer from many inadequacies and
inefficiencies, but an immediate partial solution to the
nation's information problem will have been provided. Better
organization and dissemination of technical information will
significantly reduce the volume of literature which the indi-
vidual scientist or engineer must use. Our research and
engineering laboratories will have improved access to the
findings of colleagues in foreign lands, particularly those
lands which are beginning to contribute important technical
and scientific discoveries. Furthermore, existence of a
center in operation will provide an insight into the systems
problem that would be difficult, if not impossible, to gain
completely through theoretical analysis.

Fortuitously, we are assured that this interim approach is
feasible. The initial operation of the Soviet Technical
Information Institute was undertaken on a similar basis--in
fact, Russian spokesmen have said that it was a conscious
extension of the methods of the American Chemical Abstracts.
The Soviet Institute is in operation and seems to be effective.
Its research program of the past five years is reportedly

now beginning to produce unique advanced equipment for the
refinement and extension of the Institute's services.

An aggressively and realistically pursued program in the
United States could result in a similar operating center
within two years,

Analyze the factors which determine the design and operation
of an ultimate National Technical Information Center.

There is a critical need to identify and evaluate the impor-
tance of the many factors pertinent to the design and operation
of an ultimate National Technical Information Center. These
include organizational and operational considerations. The
organizational factor is particularly important for the encour-
agement of research necessary to implement successfully an
ultimate information center, and it will be discussed
separately later.

Human factors and machine factors constitute the two major
operational considerations that must be systematically exam-
ined, and which will lead to a host of research problems. It
is anticipated that systematic study of user needs and char-
acteristics as well as research on the logic of information
systems will have to be undertaken. Methods of classifying,
abstracting, indexing, storing, retrieving and disseminating
increasingly formidable amounts of information will have to
be studied in detail. No scheme for accomplishing these

11




operations adequate to the needs of the scientific community
is yet at hand.

It will be necessary to consider many machine factors and
potential advances in the state of the art. No present
machine is equal to the task of storing the immense quan-
tities of information available. Even further from solution
is the problem of achieving rapid access to a specific small
fraction of a very large body of stored information. The
complexity of the situation is further increased by the need
for machine translation and organization. Partial solutions
exist. Printed matter can be read by machines to a limited
extent; machine translation from one language to another has
been demonstrated on a small scale; high-speed handling of
printed documents and turning of book pages are under develop-
ment; high-speed printing mechanisms are now in operation.
Major improvement in these machine capabilities is certain.
When current machine performance is considered in the course
of the system analysis, improvements will be identified which
can be pursued in the research program.

Certain of the boundaries of the system analysis will be
determined by policy decisions to be made by the governing
Agency. Who will pay for the service and on what basis?
What kinds of information will be handled? Who will have
access to the information?

The systems analysis will provide a basis for an objective
design of an information retrieval structure that can meet
the nation's information needs with least time, money, and
effort,

Experience gained from the interim technical information
center will also contribute to the programming of specific
research and development projects and to the design of the
ultimate Center.

Encourage present and initiate additional research and engi-
neering development programs leading to systems and equipment
necessary to implement an ultimate National Technical
Information Center.

The Agency will guide the total research effort. It will
encourage and support necessary research and development
programs, prevent duplication of effort, and integrate and
coordinate pertinent activities being undertaken throughout
the country. It should have control over the rate of develop-
ment of the Center, primarily through its control of funding
for research and development work.

This Agency will be responsible for aggressively thinking
through and supporting an extensive and uninterrupted long-
term research and development effort. The magnitude of this
effort will determine the rate at which the ultimate Center
is designed and becomes operational. The Agency will be
responsible for obtaining the services of individuals and

12



laboratories possessing both capabilities and facilities for
effectively contributing to the total program. Only through
such an arrangement can an ultimate National Technical Infor-
mation Center be established which will, in time, contribute
markedly to the scientific and technical world leadership

of this country.
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BUDGETARY CONSIDERATIONS

This presentation provides only the broad outlines of a suggested
program. Many refinements will have to be injected. Many details are

ignored and many remain to be uncovered.

The intent here is primarily to indicate the magnitude of the pro-
gram, something of the state of the art, and to suggest an approach to
the solution of the compelling national need for better use of technical
information. However, from these broad outlines and what is known about
implementing programs of this size, order-of-magnitude estimates of

immediate budget requirements can be made.

The compelling nature of the information problem suggests that funds
be authorized immediately to pursue the initial investigation of the gross
dimensions of the problem and to initiate the establishment of an interim
center. Subsequent authorization of funds should also be sought to ensure
an aggressive and continuing program. In addition, it may be assumed that
private enterprise will continue to invest large sums in research and
development, particularly on equipment necessary to mechanize information

processes.

For the remainder of fiscal year 1958 a supplemental authorization
of $2.0 million would meet the estimated needs of the governing body to
support $500,000 for surveys and initial investigations, and $1.5 million
to begin procurement of equipment and facilities to accommodate the interim

technical information center.

It is too early to provide a definitive estimate for the fiscal year
1959 budget, but obligational authority should be sought for $50 million.
Included in this figure are support of short-range research and engineer-
ing development necessary for the equipping and operation of the interim
facility and for the beginning of the long-range systems analysis, initial
staffing and operation of the interim center. Support of certain long-
range research and development programs of obvious pertinence to any
system for the ultimate National Technical Information Center should be
initiated during this period. It is questionable whether an optimum
long-range research program could be attained within the figure given

here, but a valid estimate is impossible at this time.
14




For the fiscal year 1960 and subsequent years the annual budget can

be expected to exceed $100 million. The upper limit will be determined
by the aggressiveness with which the research and development effort is
pursued. It will also be affected by the extent to which the operation
of the National Technical Information Center will be made self-supporting
through charges for services. Such income can be substantial in view of
the large present expenditures of government and industrial organizations
for individual services which may be relieved by the operation of the

Center.
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CONCLUSION

The technical information needs of the nation can be met by an
intelligently conceived and earnestly pursued research, development, and
operational program. Such a program will be difficult--it will be costly.
However, it is neither more difficult nor more costly than other systems
development programs which the United States has undertaken and completed
to achieve and retain our internal and international status. The cost in
lost prestige and technical stagnation which may result from failure to

solve this problem might well prove catastrophic.
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Stanford Research Institute has prepared the Draft Program for a
National Technical Information Center as a public contribution to the

solution of a national problem which it believes to be of critical

importance.

The Institute's experience in systems design; operations research;
information organization; and in the conception and development of infor-
mation processing devices, we believe, provides a unique perspective into

the complex scope of this problem,

The Institute maintains an active and expanding program of research
in all phases of the information processing problem. The Institute
invites consideration for a role in planning and coordinating, as well
as execution of appropriate research phases of any national technical

information program, such as the one outlined herein.
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APPENDIX A

A PARTIAL LIST OF ORGANIZATIONS CONDUCTING RESEARCH
AND DEVELOPMENT IN INFORMATION PROCESSING

All-Union Institute of Scientific and Technical Information (USSR)
Association of Special Libraries and Information Bureaux (England)
Battelle Memorial Institute

Birkbeck College (England)

Burroughs Corporation

California Institute of Technology
Cambridge Language Research Unit (England)
Case Institute of Technology

Chemical Abstracts Service

Columbia University

Documentation, Inc.

Dow Chemical Company

Eastman Kodak Company

Federal Telecommunications Laboratories
Eugene Garfield Associates

Georgetown University

Computation Laboratory of Harvard University
Herner, Meyer and Company

International Business Machines Co.
International Telemeter Corporation

Lehigh University Library

Librascape

Arthur D. Little, Inc.

Low Temperature Research Station (England)
Magnavox Co.

Massachusetts Institute of Technology
National Academy of Sciences-National Research Council
National Bureau of Standards

National Cash Register Co.

North American Aviation Inc.
Ramo-Wooldridge Corporation

RAND Corporation

Rutgers University

Sperry Rand Corp.

Stanford Research Institute

Teleregister Corporation

U. S. Patent Office

University of Michigan

University of Pennsylvania

University of Virginia

University of Washington

Western Reserve University

Zator Company
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APPENDIX B

A PARTIAL LIST OF TECHNICAL ABSTRACTING PUBLICATIONS*

Accountant's Index

Acoustical Society of America

Acoustical Society Contemporary
Papers, Journal

Aeronautical Engineers Index and
Review Abstracts

Aeronautics, Index

Agricultural Index

Agriculture, Bibliography of
Agronomy Abstracts

Air Pollution

Air University Periodical Index

Allergy and Applied Immunology,
Quarterly Review

Alloy Digest

Aluminum Abstracts Bulletin

American Concrete Inst. Proc.

American Documentation

American Journal of Nursing

American News of Books

Analytical Abstracts

Analyticus Cancer, Index

Anco

Anesthesia and Analgesia Current Index

. Animal Breeding

Annotated Bibliography of Economic
Geology

API Technical Abstracts

Applied Chemical Abstracts, Journal

Applied Entomology, Review of

Applied Mechanical Review

Applied Physics, Journal of

Applied Spectroscopy

Art Index

Asian Studies, Journal of

ASTIA Card Service

ASTIA Unclassified Reports

Astronomical Newsletter

Atomic Energy Reporter

Battelle Technical Review
B.C.U.R.A. Bulletin
Best's Bulletin Service
Bibliographic Index
Biography Index
Biological Abstracts

Biological Science, International
Abstracts of
Book Review, International

British Abstracts

B.S.E.A. Abstracts
Building Science Index
Business Service Checklist
Buttersworth Card System

Canada, Bibliography of

Canadian Index

Canadian Patent Office Record

Cancer Current Literature

Card Service, Advance Abstracts

Ceramic Abstracts

Ceramic Abstracts, British

Chemical Abstracts

Chemical Abstracts, Analytical

Chemical Abstracts, British

Chemical Engineering News

Chemical Literature

Chemical Market Abstracts

Chemical and Physics Abstracts,
British

Chemical Spotlight

Chemisches Zentrablatt

Child Development Abstracts

Cinnotalid Bibliography of North
American Geology

Classified Reports (ABC),
Abstracts of

Computers and Automation

Corrosion Abstracts

*# From a survey by Western Reserve University
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Corrosion et anti-Corrosion Abstracts

Corrosion Engineers Abstracts,
National Society of

Crerar Metal Abstracts

Crippled Children Bulletin of Current
Literature, National Society for

Cumulative Book Index

Current Chemical Papers

Current Technical Literature, Index to

Dairy Science Abstracts

Data

Dental Abstracts

Dental Literature, Index to

Dirivent Patent Service Dissertation
Abstracts

Distillation Literature and Abstracts

Document Index

Dyers and Colourists, Journal Society

Eastman Kodak

Eastman Kodak Library Reports
Education Index

Electrical Engineering Abstracts
Electronics Abstracts
Engineering Index

Engineer's Digest

EPA Technical Digest

Essay and General Literature Index
European Technical Digest
Excerpta Medica

Fats, Oils, Detergents Abstracts
Field Crop

Files Coping the Technical News
Fisheries, Commercial, Abstracts
Fisheries Abstracts, F.A.0. World
Food, Current Abstracts

Food Science Abstracts (British)

Food, Index and the Literature Journal

of Food
Forestry Abstracts
Fuel Abstracts

Gas Abstracts

Gaylor's Technical Service

General Electric Internal Bulletins
and Reports

Geological Abstracts
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Geographical Publications, Current
Geophysical Abstracts
Glass Technical Abstracts, Journal
Society
Government Classification Cards
Great Britain Dept. of Science
and Industries Research,
Translation of Russian

Herbage Abstracts

Highway Research Abstracts

Historical Abstracts

Horticultural Abstracts

Hosiery Abstracts

Hospital Abstract Service

Hospital Literature, Cumulated
List of

Hospital Literature, Index to
Current

Hygiene, Bulletin of

IGT Abstracts

IMM Abstracts

Industrial Arts Index

Industrial Diamond Bibliography

Industrial Health, Achives of

Industrial Hygiene Digest

Industrial Labs

Information Service Bulletin

Ink Maker

Instrument Society of America

International Index

International Institute for the
Conservation of Museum Objects

Interplanetary, British

Iodine Abstracts and Reviews

IPC Library Notes

IRE Abstracts

Iron and Steel Institute Abstracts,
Journal

Labor--Personnel Index
Lectrodex
Leukemia Abstracts
Library Bulletin of Abstracts
Library of Congress Air Pollution
Library of Congress Bibliography

of Translation from Russian
Library of Congress, Books; Subjects




Library of Congress Central Europe
Accession

Library Literature

Light Metals Bulletin

Literary Notes

Magnesium Review and Abstracts

Management Abstracts

Market Abstracts

Material Construction, Review of

Mathematical Abstracts

Medical Abstracts

Medical Digest, International

Medical Literature, Current List

Medical Science, International
Abstracts of

Medical and Veterinarian Mycology
Review of

Medical and Veterinarian Zoology,
Index-Catalogue of

Medicus, Index

Medicine, Modern

Metal Finishing

Metal Literature, ASM Review

Metals Journal, Institute of

Metallurgical Abstracts

Metallurgical Abstracts (British)

Metals Review

Meteorological Abstracts

Military Affairs

Milk and Milk Products, Abstracts
of Literature

Mond Nickel Bulletin

Monitor

National Defense

NACA Research Abstracts (Card File)
Natural and Synthetic Fibers

Naval Research Laboratories
Neurology and Psychology, Digest of
New Testament Abstracts

New York Times Index
Non-Destructive Testing

Non-Ferrous Metals, British
Nuclear Science Abstracts

Nutrition Abstracts

Nutrition Reviews

NYSEM Bibliography of Electr. Micr.
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Obstetrics and Gynecology Survey

Official Gazette of U.S. Patent
Office

0lin Mathieson Chemical Corp.

Opthamalic Abstracts and Research

Packaging Abstracts

Paint, Colour, Review of Current
Literature Relating to

Paint, Varnish and Lacquer Assoc.,
British

Paint, Varnish and Lacquer Assoc.
National

PASLS

Paper Chemists, Bulletin of the
Institute

Paper Making and U.S. Patents,
Bibliography of

Pasteur, Bulletin Institute

Patent Journal (Union of S. Africa)

Patent Research Office Patent Lists,
International

Patents Abstract Journal (British)

Pediatric Current Literature,
Abstracts from

P. B. Reports, Index to

Personnel Administration

Personnel--Management Abstracts

Pesticides Abstracts

Petroleum, Journal of the Institute
(Abstract section)

Petroleum Technology

Philips Technical Review

Philippine Periodicals, Index to

Photographic Abstracts

Physics Abstracts

Plant Breeding Abstracts

Plant Disease Reporter

Plastics Fed, Abstracts, British

Plastics Technology

Poliomyelitis Current Literature

Prevention of Deterioration Abstracts

Printing and Lithographic Abstracts

Psychological Abstracts

Public Affairs Information Service
Bulletin

Public Health Engineering Abstracts

Publisher's Weekly




Quality Control and Applied Statistics

Quality Control and Industrial
Statistics Abstracts

Quarterly Cumulative Index Medicus

Radio Engineers, Institute of

Reader's Guide

Refrigeration Abstracts

Rehabilitation Literature

Report of NRL Progress

Research Information Service

Resins, Rubbers, Plastics

Revue d'Aluminum

Road Abstracts

Rubber Abstracts

Rubber Formulary

Russian Accessions, Monthly
Accessions

Schnelidienst--Literature

Science Abstracts

Science Instr. Research Assoc.,
British

Science and Technical Papers,
Abstracts of

Science and Technical Reports,
Bibliography of

Semiconductor Electronics

SIPRE Bibliography

Sociological Abstracts

Soil Science, Bibliography

Soils and Fertilizers

Solid Propellants

Special Library Consultants

Specifications and Rel. Pub. Air
Force, Index of

Specifications and Standards, U.S.
Army

Specifications and Standards, U.S.
Navy

Spectrographic

Stanford Handbook

Statistical Methods in Industry,
International Journal of

Subject Index to Periodicals

Subject Index to Periodicals, British

Sugar Industries Abstracts

Surgery, International Abstracts of
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Surgical Digest, International

Surgery and Gynecology, Quarterly
Review

Synthetic Liquid Fuel Abstracts

Synthetic Methods of Organic
Chemistry (Theilheimer)

Tappi

Technical Abstracts

Technical Book Review Index

Technical Digest Service (new)

Technical Journals

Technical and Electrical
Industries-File

Technical Reports

Technical Survey

Textile Industry, Journal of the

Textile Technical Digest

Textracts

Tobacco Abstracts

Toilet Goods Association

Translated Contents List of
Russian Periodicals

Translation Monthly

Tropical Disease Bulletin

Tuberculosis Index and Abstracts

United Nations Documents Index

Uniterm Index of Chemical Patents

Universal 0il Products Abstracts

Unlisted Drugs

U.S. Bureau of Census Cataloguing

U.S. Dept. of Commerce (Office of
Technical Service)

U.S. Government Monthly Publica-
tion Catalogue

U.S. Government Research Reports

U.S.D.A. Medical and Veterinarian
Zoology

U.S.D.A. Soil-Water Conservation

U.S.D.A., Fish and Wildlife

Vacuum Abstracts
Veterinary Bulletin
Veterinarius Index
Vide

Vitamin Abstracts




Water Pollution Abstracts

Weed Investigation, Bibliography of
Welding, Bibliographical Bulletin for
Welding Journal, British

Welding and Metal Fabrication

Wilson Indexes
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Wireless Engineer's Abstracts
Wistar Institute

World Medicine, Abstracts of
World Veterinary Abstracts Journal

Z.,D.A. Abstracts
Zoological Record




APPENDIX C

A REPRESENTATIVE LIST OF PUBLIC AND
COMMERCIAL TECHNICAL TRANSLATING SERVICES

American Institute of Biological Sciences - Publishes four Russian
biology journals in complete English translation.

American Institute of Physics - Publishes eight Russian physics journals
in complete English translation.

American Mathematical Society - Publishes annual volumes of Russian
mathematical papers.

Associated Technical Services - A technical translating service providing
material in 25 languages. Also issues periodic lists of articles
translated in chemistry, physics, electronics, medicine, etc.,
predominantly Russian, but including many languages especially among
Soviet countries.

Berlitz Translation Service

Columbia Technical Translations - Publishes Physics Series of the Bulletin
of the Academy of Sciences of the USSR.

Consultants Bureau, Inc. - Publishes 19 journals in the fields of chemistry,
physics, electronics, geology, biology. Also issues translated tables
of contents free and from time to time publishes collections of
important papers on subjects of current interest.

Engineering Societies Library

Far Eastern and Russian Institute

Henry Brutcher, Technical Translations--Issues monthly list of translated
articles available, with abstracts, from Russian, Polish, Japanese,
German, and occasionally other languages.

Institute of the Aeronautical Sciences

International Physical Index Inc. - Translates, abstracts, and indexes
over 60 leading Russian electronics and automation journals monthly.
Complete bibliographic and translation services covering Russian

language publications of the physical sciences also available.

Morris D. Friedman, Russian Translations - Issues frequent lists of
translated articles.
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' Pergamon Institute - Publishes an English translation of the Russian
journal "Elektrichestvo,"” and translates three leading Russian
Jjournals in the fields of radio engineering, communications, and
electronics. Also translates and publishes Russian books in English.
(Pergamon Press)

Primary Sources - Translates and publishes selected Russian technical
papers from four Soviet journals dealing with research in metallurgy--
to be published quarterly beginning with first issue (Quarterly
Review) March, 1958.
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The attached list is composed of questions which are designed to present
as many of the considerations as we could collect from miscellaneous sources
in a limited time, which must be taken into account in the planning and design

of any large information system. The primary emphasis was placed upon con-

siderations especially pertinent to an interim National Technical Informa tion
Center (NTIC).

The primary objective in preparing and distributing such a list as this
is to provide a perspective view into the nature of the problems to be
expected in planning, designing, and operating a NTIC. These questions (con-
siderations) are representative of those which will have to be faced, and
they should serve to give some appreciation of the nature and the magn‘&éhde
of the job. Auxiliary benefit in providing stimulus and orientation for
research in this area is expected, also.

‘ These 'considerations"” are grouped in rough categories according to
the topic outline given below. Designation to a particular category in many
cases B quite difficult, owing to the interaction of many of the aspects of
the total job, and so final placement was in some cases rather arbitrary. We |
have each of these 'considerations", as well as a miscellaneous group of
facts, etc., written one each on edge-punched cards which are notch-coded
in both the categorical division outlined below and a multi-aspect subject
code. Regrouping of these 'consideratiaons' to meet special desires should
be relatively easy, and the cards are availabie to those who might wish to do
so.
Outline for "considerations" listing
y S User requirements and characteristics.
Can we separate apparent need, influenced by present concepts,

‘ from real needs which can be met with an end system?

In defining the variety and scope of information requirements,




it is dangerous practice to take too literally statements that
may be made by the clientele to be served. Such statements can
be expected to reflect their expectations of what can be
accomplished and such expectations are usually limited by their
experiences with conventional procedures. Lack of awareness

of the potentialities of recently developed methods can easily
result in an unimaginative formulation of the possibilities

and opportunities for advantageously using recorded information.
How will users' habits and needs evolve as a good system becomes
available?

What type of questions go unanswered at the libraries?

What is the role of information retrieval, storage, etc. in the
decision-making process for such as the research worker, scholar,
administrator. .etc?

What increase in efficiency would result from improving the access-
ability of recorded information?

By what processes does the scientist keep abreast of the advances
in the art? What are the relative importances of each of ﬁhese
processes?

How many scientists work without adequate access to a library or
document center?

How much use does the scientist make of the facilities that are
presently available?

How are the information needs of a scientist effected by his age,
educational level, profession, type of position held, etc.?

What are the relativé;erits of the different types of information

services with regard to the scientist, and his needs, desires,

habits and limitations?



How many scientist schedule, or regiment, or have a definite

program of "keeping up with the literature'?
\ﬁow much time per week does the average scientist spend now in
"keeping up with the literature'? How much time would he "like

to spend"? What keeps him from spending more time?

How much time would it take the scientist to maintain surveillance
of the literature which would be adequate to insure that he catches
an optimum percentage of the useful literature? The time require-
ment would seem to vary widely with people in different levels and
in different areas.

How much of the literature which would, with reasonably high
probability, be useful to a scientist, is caught by him now by

hgi own regular surveillance of the literature?

How far out of his way will the average scientist a,o to be sure
that he hasn't missed some possible information..considering the
different types of information he needs, the usual distracting |
pressures on him, his familiarity with the sources, etc.?

What are the relative importances with regard to this "information -
problem", of the different aspects of the scientists' informational
needs? On one hand, a scientist needs to know the newsy items ®uch

as who is working oérhat, what his current attack is, who disagrees

with whom and basically qu}, etc., and on the other hand he also

needs to be able to the carefully-written treatises which

may have bearing on his work, and which serve to build ‘his

theoretical structure.

Does the scgimntist in a given field perhaps want, when he goes out-

side his special field for supporting information, information in

different form or different level than which he seeks in his own




field? For instance, would he be looking more for 'cookbook"
techniques, or for survey-type information?

How many pages of literature, in various categories relative to

the level and interest-area of the scientist, can we expect a
scientist to be able to scan or search for his different in-
formation needs? What happens to his efficiency, his attitude..
how much time does he have for that sort of job, etc.?

What are the special information requirements for different
specialty fields?

Is any particular type of publication any more efficient or useful
for information purposes?

If abstracts are desired, what is the best form? (crticial,
telegraphic, informative)

What is the distribution of document age vs. demand, for each of
the specialty fields?

If NTIC services are to be saleable to researchers, how much of

the past literature will have to be 1§?uded?

What users possibley prefer to receive periodically, instead of the
usual bound journal of restricted papers,a larger list of abstracts
from which his journal subscription may allow him to choose a
selection of papers which suits him most?

How nfQyh need is there for foreign literature?

Are there projects or areas of work which are reported almost ex-
clusively in foreign literature?

Can a scientist of each discipline expect to be able to scan all of
the periodical literature in which he would find directly pertinent

papers without taking a dﬁbroportionately large amount of time,

or without having to go through too much subject matter which is

not of interest to him?
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How many places does a scientist of each discipline have to look
for index listing of a given speciakiinterest topic in order to be
reasonably sure that he has not missed too many useful documents?
What type of information should be contained in the NTIC?

books (texts, tables)

Technical and trade journals

conference proceedings

papers presented at conferences but not published
industrial and government interim and final project reports, etc.

(similar to the type handled by ASTIA)

operation and instruction manuals

patents

manufacturer's catalogs

abstract publications

maps

films and photographs

newspapers

magnzines
How much delay can the user tolerate?
What is the main problem - the time delay, or the fact that many
documents just won't reach the reader?
How many of the problems are problems because people might not
knew of present techniques which could help them, and how many
are beyond the ability of present techniques to help?
How can the information services be made more attractive to the
users?
Literature
What potential audience is currently exposed to the abstracts,
of articles which appear in each of the particular journals?
(e.g., abstracts of an article in the IRE may be published in 8
different publications. What is the combined circulation of the
people who could see this abstract?)
For each serious technical journal in the world,

how often is an issue published,

what is the subscription cost,
who publishes it, and where,



how big is each issue, generally, (no. papers, text pages)
what subject field or fields does it cover,
how big is its circulation,
who are its readers,
in what language, principally, is it written,
who, principally, are its contributors,
how it it supported,
what is its usual backlog of papers, and what is the usual
publication delay for a paper
does it have an annual index,
do all of its published papers include abstracts,
where do abstracts of its articles appear,
how many different abstracts are written for its articles,
where are its papers generally indexed,
what is its relative nature of its coverage within its subject
field or fields,
who reviews or selects the papers for publication,
what is its financial health, ,

many pages of advertising compared with pages of text,
what de its ffjpmat characteristics,
what would be the physical dimensions and weight of a years'
publication, bound and unbound,
into what languages AT\ls/translated,
does anyone provide microfilm copy of it as a regular service,
how long has it been publishing,
how many papers, total pages, have been published in its life,
what are its publishing policies, objectives,
could the publisher provide paper tape copy fbunched) without
duplicate typing,
does it publish a paper if the information is known to have been
published elsewhere,
and what would it charge the NTIC for its needed copy or copies.

What are the summaries of the above syﬁaﬁe-Journal questions for all
of the pertinent journals?
For each technical-book publisher,

how many different books does he publish in a year,

what does their size average,

what fields does he specialize in,

what is his book distribution over different specialties or
fields,

rEzfxxsxRizxhbaskxdistxihbntion

does he solicit writers, and among whonm,

what wouldyﬁﬁarge the NTIC for its needed copy ﬁ¥ copies,
what is his financial health,

average sale price of his books,

does he publish paper-backed books,

how cheaply mmkx could he publish his books,

how many books does he sell in the different topical categories
(sales figures per book), and to whom,

how much does it cost him to publish his books,

in what language or languages does he publish,




How long has he been publishing in the different technical
fields,

How many books in the different fields and categories has he |
published to date...how many of these does he feel are out of
date,

what are his publishing policies and objectives,

could he provide paper-tape copy (punched), or magnetic-tape
copy, without duplicate typing,

For each organization that publishes technical reports,

how many does it publish,

in what special fields,

in what language or languages,

at what technical level,

does it provide abstracts for its reports,

who else might write abstracts of its reports,

where do abstracts of its reports appear,

how many different abstracts for it reports are written,

where are its reports generally indexed,

to whom are the reports circulated,

how many copies of each report ﬁ% published,

how many pages are the reports,

who finances (or what finances) the publication of the reports,
what is the financial health of the organization,

what are the format characteristics of the reports,

how long has it been publishing reports,

how mang reports, total pages, total weight, has it published
altogether,

what would it cost NTIC to obtain needed copies of their reports,
are back copies available,

into what la@phage or languages are his reports translated,
does anyone provide microfilm copy of his reports as a regular
service,

Hbﬁ#mch recorded information is available for utilization?
How many book, journals?
In how many fields and in what languages?
What is the distriﬁﬂe}on of quality of this material?
To what class of user is the material directed?
What journals are not covered by an abstracting service?
What journals have duplicate coverage by an abstracting service?
2. b. Services
For each library which directly services research scientists,
what types, numbers, and fields of coverage do you have in
your collected documents,
what is the normal time delay between publication of various

kinds of documents and integration into your system,
who finances your operation,




what are the types and numbers of scientists served by you,
what types of services do you provide,
what is the number and training of your staff,

what classification and indexing systems do you use,

how much traffic could you handle,

what suggestions would you have regarding improved retrieval
and dissemination of scientific ligterature,

are you especially well qualified in any particular field of
scientific literature,

would you be capable of and willing to do research in the
field of scientific documentation,

what complaints to your scientific smk customers have,

do you have facilities for making microfilms,

how many microfilm readers do you have,

how muchuse do you make of microfilmed documents,

what ar€ your comments regarding wide usage of microfilm
documents,

how do you select your acquisitions,

what journal, abstracting =d services, and Xxamk translating
services do you subscribe to or utilize,

are you set up to ahﬁﬁﬁg classified material, and do you
handle it, e

For each organization which regularly publishes abstracts of
papers that they themselves do not publish,

who prepares the abstracts

what sources do you cover‘zbmpletely with abstracts,

what other sources do you cover with abstracts,

what kind of abstracts to you publish,

how soon after primary publication does your abstract get
published,

in what language or languages are your abstracts written,
how much does it cost to prepare your abstracts,

how long does it take (actual working time) for your
abstractors to abstract typical papers,

how frequently do you publish your periodical abstracts,
how many copies do you publish,

to whom do you skx distribute your abstracts,

do you make special compilations of abstracts for customers,
what are the regular and special costs of your services,

do your service fees pay for the operation,

what are your policies of growth, coverage, service, etc.,
would you be amenable to negotiate a change or increase of
area of coverage, or other changes in your service, to fit a
reasonable over-all NTIC plan, if government controlled and
subsidized,

what cataloging scheme do you use,

what is the size and training of your staff,

do you treat classified material, and how is Qy handled,



For each organization which regularly published indices to

literature which they do not themselves publish,

who classifies the index entries,

what sources do you cover completely,

what other sources do you cover,

do you publish abstracts as well, and if so how are they
integrated with the 1nd1c£55,

how soon after primary publication does an index containing
reference to the item get published,

in what language or languages are your indices published,
into what language or languages are they translated,

how much does it cost to prepare these indices,

how much would your service cest to the NTIC,

how frequently do you publish your indices,

how many copies do you publish,

to whom do you distribute your indices,

do you make special indices for customers,

how are your operations financed,

what are your policies of growth, coverage, service, ete.,
would you be amenable to negotiate a change or increase of area
of coverage or other changes in your service, to fit a
reasonable over-all NTIC plan, if government controlled and
subsidized,

if you publish abstracts, who does the abstracting,

do you make special searches for customers,

how healthy is your financial situation,

what is the size and special training of your staff,

do you treat classified material, and how is this handled

For each organization which provides scientific translation services,

between what languages do you translate,

what technical specialties do you translate, if any,

to whom do you distribute the translations,

what are your service fees,

what material do you usually translate,

do you do contract work, subscriptiaon work, or both,

who does your translating, what are their backgrounds,

what kind of a backlog do you usually have,

how much service could you provide,

how long does it normally take for a special-request
translation,

what other languages and scientific areas could you give service
in if need be,

are you equipped to handle classified material,

would you be amenable to negotiate a change or increase of area
of cd@rage or other changes in your service, to fit a reasonable
over-all NTIC plan, if it were government controlled and
subsidized,

do you do abstracting as well as translating,

For each university with scientific staff,

what size and coverage does your scientific library have,




what number and type of scientific personnel within your
university,

what number and type of scientific personnel must your in-
formation facilities service,

what is the number and training of your library staff,

are you set up to handle classified material,

what abstracting, indexing, and translating service do

you utilize,

what are the service complaints of your scientific users,
do you utilize microfilmed documents,

how many microfilm readers do you have,

do you have the facilities for making microfilms, at what rate,
do you use ASTIA,

what is the usual time delay between publication of a
document and its normal availability in your library,

For representative companies which utilize professional technical
personnel,

what special information needs do your people have,
what services do you provide them with, ;
to what extent do/make use of outside facilitiesjuur kSohnical

what number and type of professional technical pe&BIE“\\\\_dfggif
do you have,

If a private consultant were to work on a government project for
which "ueedﬁ(;o know" could be established, how would he locate
and procure pertinent classified material?

What professional organizations or publications provide any
special information services? (e.g., edge-punched card, microfilm)
What technical libraries are currently staffed to handle a large
number of information requests? (e.g., WRV, Batelle,. . )

Why aren't the listed group of centers which serve to process
technical information satisfactory?

What does ASTIA do?

Are there any useful information services which aren't being
provided now?

Is there any historical data which could help to judge (ahead of

time) the relative gain to be had in efficiency of different

documentation services by integration, merging, or h.-..,xﬁ¢t&ﬂ,

managing?
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Do you know of any instances in which companies with similar
interests cooperatively operated an information center?

What technical societies could cooperated to publish a single
journal instead of numerous splinter journals?

What economic and political limiting factors exist with respect

to the freedom one would have in ignoring or utilizing or changing
those organizations which are at present already active in the
documentation field, and whose existence will be overshadowed

by the national center?

What are the total number of abstracting services in each language?
In cases where abstracts of a particular article appeared in several
publications, how many of these abstracts were only copied, and

how many were written by different people?

of thécurrently-operating abstracting services, how many are
operating merely to satisfy an obligation of a professional society
and would rather have somebody else do the abstracting?

How many part-time voluntar#&bstractors are presently working for
the professional societies, and what is their average monthly
production and the average time spent per abstract?

What is the time interval now between the publication and the
arrival into the pwossession of an interested researcher of
pertinent documents?

Are there enough Russian-speaking scientists, or qualified people,
to translate Russian scientific literature right now?

Techniques

What are the relative costs and advantages of the various different

printing styles and techniques, and of the various kinds of paper,

which might possibley be applicable to the dissemination of




scientific information (e.g. such as paper-backed books, newspapers,

conventional journals, etc.)?

What are the relative costs and characteristics of different
reproduction techniques which might be applicable to some of

the dissemination and massive processing problems of a NTIC?

What special precautions must be taken to store primary records?
Cost figures for the storage alone if these primary records are
to be kept.

How long will microfilm stand up? Will a relatively seldom-used
main store of microfilm records last as long as we might wish?
How long would microflim in use last? How often will we have

to make new copies from the master?

What possibility is there that user's will accept microfilm or
microprint ﬁopies of the literature which the system will have
retrieved for them?

What improvements need be made in microprint or microfilm handling
and viewing equipment in order that this media might find user
ﬁéceptance?

What are relative costs of providing the information in microfilm

or microprint form as against making photo-copies at original size?

What seem to be the major limitations in the various methods presently
used in classifying and indexing scientific literature?

What are the techniques and costs involved in keeping up and in

using large mailing lists in taking care of distribution of

journals, etc.?

What is the present state of our methods, systems, techniques,

equipment, and procedures for meeting modern information re-

quirements?
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NTIC Justification

a.

Direct Questions

What are the net benefits, short and long range, likely tq%e

among military, industrial, commercial, scholarly, Government

activities, of having an effective NTIC through the years?

Can you prove that the expense of delay and duplication now is

greater than that of establishing and operating your NTIC?

What is [@ costing us in appropriation money not to have an

NTIC? Can we estimate how much savings in Federal money will

be available (by NTIC) to spend on NTIQ%?

What facts and evidence can be shown to prove that duplication

and delay have existed because of the lack of a reasonably good

scientific information dissemination system? Can we derive some

dollar costs for reasonably well proven delays and duplications,

and can we make a realistic estimate as to your total national

loss rate due to this xp problem? Can we put a value of some

sort on the "tactical" worth m to us of reducing these delays and

duplications by an amount which we could reasonably expect to be
)

derived by the establishment of a NTIC/ﬂ

What services will be provided that are different and better than

what is now availaqF? Is this to be entirely new types of services,

a real advance in the state of the art, or is (8i) to be 3géf-more

and better of the same thing?

Has it been tried before? What kind of real benefit can you say

will accrue from the establishment of NTIC? Can you back this up

with figures?

How about some more explicit data about the Russian center? What

services do they really provide? Have you ever asked a Russian




scientist how much good this might do him?

Can't we do it on a smaller scale?

Does it have to be a big institute or nothing?

What technical-manpower drain would the proposed NTIC program
have on our other high-priority scientific programs?

Why is so much research needed?

What research costs are justifiable?

What type and depth of research is needed?

What would you do now if you received a grant of $ ?
Certainly some work on this problem has been done in the U.S.
before now. Who has done it? and how much have they done?

Why wasn't this proposed five years ago?

Isn't this exactly what ASTIA has been doing? What is the
difference between what you propose and ASTIA?

Is our problem that the information now is just not availaq? at
all, or is it that it is just a little hard to find?

Just why do you think we need an NTIC?

Is this really a significant thing to do - will it be popular,
meangingful, or is ﬁu)Just another proposal by an outfit that
wants to get itself funded?

Is the taxpayer going to be paying for some{&ng that will give
more advantages to the big-gpcorporation research centers then
to the small businesses or 1nd1ﬁ1duals?

How could a good national informations system help a Congressman
in his legislative work, or in his political work? How could it
have helped him before he entered politics, in the practical life

that he knew as a business man, lawyer, etc.?

With reference to you "Draft Proposal for a NTIC", you say that




we are using''processes and services that are over fifty

years old." Surely something new has been added in the

last fifty years. What processes and services have our

ASTIA appropriations been k¥ buying?

Hew important is it to know what the rest of the world is

doing? English is good enough for me, why isn't it good

enough for the scientist?

Just how might this be helpful to my home community?

Are we just trying to copy Russia in establishing this center?

Is this just a face-saving mmxexat move to keep/:ith Russia?
Alternative Suggestions

Is there some other way of doing it?

What if we gave $60 million a year more to ASTIA, wouldn't this
solve lots of our problems?'

How many retrieval problems could be solved by teaching the
researchers more about present-day documentation techniques?

How much is missed by their leaning too heavily upon librarians?
How much more is the push-button system going to give the researcher
in the way of valuable information, then he could have found him-
self after a ré?onably exhaustive personnal search xxka through
up-to-date index systems and abstract compendia?

How much can be done just by concentrating on abstract distribution
and better dissemination techniques?

Can't the implementation of the solution for this be done right
within Government agencies, e.g. Bureau of Standards and the
Library of Congress, working gme together?

Why not allocate federal money to support more direct interchange

between working scientists? More meetings, special conventions,

seminars. Perhaps this would be a more effective say to spend

money than for automated retrieval?
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Couldn't the money be better spent on education, instead, to
achieve a given increase in scientific effectiveness?
For an interim solution, can we translate the exhaustive Russian
abstracts and provide distribution of these for our own people
s0 as to leave our interim energies more free for other uses?
Couldn't a group of smaller centers, for specific fields, be
of greater utility - more tractable?
How about utilizing, instead of a giant national center, a
collection of special libraries?
How are we sure that it wouldn't be better to reduce the number
or amount of literature rather than go to the tremendous expense
of providing 5uper~serﬁ&é for all of it? Why qﬁh't we put a
quality filter on this output, weeding out what won't have
significant future value?
System Design
Policy
Who will have the final say in establishing policy in the
matter of designing, establishing, and/or operating the NTIC?
Could it be appointed committee, such as for the NACA, a civil
servant, or a mpkx political appointee, or a committee elected
by scientific organization..?
What are the specific aims of the program?
What type of information should be contained in the NTIC?

books (texts, tables)

technical and trade journals

conference proceedings

papers presented at conferences but not published

industrial and government interim and final project reports,

etc. (similar to the type handled by ASTIA)
operation and instruction manuals

patents
manufacturers' catalogs




abstract publications

maps

films and photographs

newspapers and magazines
Who will be responsible for selecting the actual material to be
included in the NTIC system?
Who do you feel is competent to design, establish, and/or
operate the NTIC?
Would this be a xxe& civil service organization?
How far ahead should we set the jumps between an interim and

a "final" system, so that the final isn't just a modification

of the interim?

What factors are going to determine the location? Can strategic

dispersal considerations influence the location without
adversely affecting efficiency?

Who is going to fix the priority schedules for the system?

Who is going to fix the price of the service?

Would it be feasible to oqiﬁin legal powers to speed up the
standardization and coordination of existing facilities? (Such
as the F.C.C.) )

Will this center also service requests from allied countries?
To what extent? Will this center try to cooperate in any way
with the Soviet Institute? Will we =X adopt and/or promote an
international classificatiun, indexing, or retrieval system?
Will you merely = convert new information into the system, or
will you go back and put in all the old information?

What provisions will you make for the needs of industrial

researchers who would want the details of their queries to

remain confidential?

If translating is to be done, why not have it done in Europe?

17
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Would a duplicate file and collection be maintained to prevent

disruption of service due to fires, etc?

The over-all organization which has responsibility for

establishing the NTIC should be very carefull not to try to

freeze the specs which are given to the systems people until

enough systems work has been done to make it clear what would

be optimum.

This of course extends all the way down the line, between systems

and hardware people, etc.

Should make sure that the final methods chosen for a retrieval

system are not influenced too heavily by the requirement of

compatibility with past systems.

Your system will have to be useful & for both the brilliant,

sophisticated person, and the more unsophisticated person.

Is big business going to have any better access than small

businesses or xm#ig individuals?

Would a private citizen (scholar) i&?able to afford the service?

Operation

What is the range of subject matter to be included?

What is the expected range of inquiries to be answered, or

services to be provided?

Should a review board screen the subject fields and select the

most significant papers from that year's crop, and only pass
papers

these apprxx to the retrieval system?

Will you make any effort to review old documents, and to remove

or recode when necessary?

Are you going to record everything or will there ®e an editor-—-—

or a censor?
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Is there going to be any attempt to standardize the form of

the material before it gets into the center? Does the material
have to be on standard-sized sheets or forms?

Will you try to stimulate more writing of '"review-the-literature"
papers by qualified people in the various fields, in order to

provide guides for other workers?

Will ¥X¥¥ you provide "special communication networg" in which
workers in the various specialized fields can easily circulate

working papers or "think pieces.” A central agency could
maintain printing, listing (in appropraite subject-interest
categories), and mailing facilities for this sort of service.
Will there be special training for abstractors and translators
(similar to what Calhoun reports Russia is giving for trans-
lators), or for documentation and information specialists, etc.?
What is the expected yearly document input?

Would the information center keep a colleq‘lion of the original
documents on hand?

How will you pry loose the information that might be useful,

but held?

Are there going to be any significant delays m in getting in-
formation entered into this system?

Is the system available for browsing?

What should happen when the system gets overloaded? Should
service just be late in coming (backlog developing), or should ‘
the service just be less complete?

Will financial filtering of requests by a uniform fee structure

be desirable or effective, or would it be necessary to mak’;

non-uniform fee structure so that there is essentially some
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"priority" given?

Will you be able to perform a searching operation in parts?
(For example, search 1/10 of the file and check the results

to see if you need further searching, in which case you resume
searching in the other 9/10 of the file?)

Could the system operate on a ''Just search 1/2 the file for
me, I don't need a comprehensive search' basis?

Will the system be able to retain a file of questions so that
it can ask these questions of all new input material, thus
providing up-to-the-minute data for standing questions?

Will the system give qualitative answers (e.g., yes, no, 5,000
tons in 1945, etc.) as wll as references?

Are the output results going to be in English, or a code that
we'll have to have translated?

What will I get in my hand after asking your cender? And how
do I put the questions to it? Do I mail it, phone it..,..?
Will the NTIC output be 1+ form such that the researcher can
take it to his own librarian and find which of the documents
on the list are in his own company's collection?

Will the machine be accessible to anyone by telephone or other
direct device, such that the searcher can interrogate the file
directly and at will?

What about copyrighted material? Would royalties be forthcoming
to the owner of the copyright if your NTIC uses the article?
Should the NTIC also act as a publishing agency to publish
periodically collections of papers (reprints) in very new and

special fields? (e.g., information retrieval)

Why not periodically publish inventories of research in progress,
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to indicate what research projects are currently being under-
taken in each specialty field, thus helping to eliminate
duplication, as well as to generate interest in other scientists.
X¥Xa Another service would be a listing of ideas for future
development of thesis work.

Technical

The nature of the material to be stored for retrieval must be
considered from the aspeﬁs of,1) how often will it be searched
2) how sophisticated a search process is neededXXXX¥ (i.e.

*buld simple linear classification do?) 3) how much information
is likelég to be involved in the different categories.

A given theory of retrieving mustAnow the relationship between
time and complexity in a search and the amount of material to

be searched, i.e. a system might work well with ; few thousand
entries, but be hopeless with a hundred thousand.

What characteristic must a documentation system possess if it is
to meet the requiﬁéments of a particular discipline, subject
field...?

As the system grows in size, will it be possible to make changes
easily in the classification scheme and bring the old coding
into the new scheme?

How nﬁup work must be done to standardize a vocabulary? (To use
for coding & searching.)

What techniques and devices can reasonaly be developed and
applied for facilitating such interim-NTIC tasks as printing,
reproducing, data processing, retrieving, storing, microfilming,

billing, communicating, etc.?

What kind of a MX data-processing system will the interim NTIC




22

need just to keep track of its operation.

What kind of communications network will be med needed for the
operation of the interim NTIC?

With present-day methods, what would it cost to microfilm a
year's crop of technical journals? What would be the physical
dimensions of such a file?

Would it be feasible for the abstracting publications to use

a standard format and type font such that mats (or some similar
technique) could easily be distributed to other interested
publishers, thus saving printing expenses?

What type of abstract to use? (descriptive, critical, indicative)
How can we get good-quality abstracts?

Should the NTIC make use of volunteer abstractors directly,

or will it allow the various technical societies to organize
their own volunteer abstracting services?

Could you make good use of university science students at part
time and summer work to help with the various processing tasks,
as a means of alleviating the shortage of people with good enough
technical background?

Can you really be sure that classified documents can't get out
through your center?

What professional & educational b@round is needed for the
personnel to operate this system?

What is the expected rate of growth of the system?

How can the processing of recorded information be conducted so
that it can be used effecitvely in spite of human limitations,

or of limitations in numbers of human beings?

On the basis of current information--processing trends, man-
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power requirements will soon make it impossible to continue
to apply present methods of processing.
Isn't the main problem oq&nformation retrieval one of classifica-
tion - since people so seldom can express in a usable way (to
the documentalist) what it is they want?
Can we assess the relative importance of the following in-
formation sources, and perhaps devise ways of augmenting the
more effective ones?
Advanced publications, research perodicals, reports,
handbqps, trade journals, conversations, indices,
abstracts, library card catalogs, conferences.......
"almanac" facts, "how to do it" facts, "catalog" facts will
be the needs of some people. How can these be best reated?

Can we devise an "index of performance,’ which can be determined
by some form of sophisticated sampling among users, and which
could be used to rate the utility or efficiency of an activity
in the information retrieval or documentation fiﬁgﬂ?

Could we suspend publication of journals and just furnish re-
prints upon request?

Méljcellaneous

If we must look to the Nat'l. Govt. for support, what residual
responsibilities remain with the professional societies?

Could this possibly be sponsored by private industry? Why go

to the government? Could private groups, professional societies,
sponsor important special collections? 3

With the forseeable exponential increase in the‘zzgggi;i;f

information that has to be processed by information centers,

wouﬁlyit be economically feasible for any sort of commerical

enterprise, or 1nternallx:sponsored professional group, to
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establish and run a center? Could these centers be self
supporting and still furnish the type of service which continued
social advancement requires?

Where will the Library of Congress and ASTIA fit into the
picture? Can they be expanded to do the job?

1f not handled by some existing Government agency, would it not
be best handled by some University, e.g. WRU

How soon will we get results?

Will you just be able to add years and years of information into
thikystem or will it all become too bulky and obsolete in a few
years so we'll have new appropriations to argue about?

Any prediction on when you could include such fields as Law

and Medicine in your center?

Any idea of what the situation will be ten years from now?

How many things, such as ASTIA, can we cease spending money on,
to help fund this program?

If we start with something like this, how soon wa could we

HX drop ASTIA?

Does "having a large Central Information Center" mean the physical
EEXE collection of all these services at one cental location?

"A paper by Perry and co-workers makes the important point that
guantitative evaluation of the performance of an information
retrieval syste#%hould take #m into account the fact that
identification of a considerable number of pertinent documents
is no guarantee that all of them have been identified even when
attention is directed to a considerable number of items of secondary

or marginal interst. In fact, a large number of non-pertinent

items may be %#ected while at the same time pertinent items are
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not being selected." [Kent, Allen, Berry, M.M., Luehrs, F.J.,
Jr. and Perry, J.W. Machine y‘terature searching. VIII.
Operational Criteria for designing information retrieval systems,
American Documentation, 6, 93-101, 1955.]

One may stand the chance of getting many marginally pertinent
items from the file, and still miss some of the fij&-order
pertinent ones. ''Such a situation may arise, for example,

when indexing is based on using the words found in a document
rather than on the ideas or concepts to which the subject contqﬂt
of the document pertains."”

Personnel requirements...points out that background knowledge

in the field of activity is necessary for adequate classifying;
coding, abstracting and searching...but that a second require-
ment of a good knowledge and understadningXXX of EX documentation
system is needed by the specialist if he is to serve well in
helping in the system, or if he is to be able to conduct searches
well.

"Personnel requ‘rements and their key importance have been
pointed out in order to emphasize the fact that the introduction
of new methods, systems and machines HEXH does not guarantee more
effective use of recorded knowledge. Methods, systems and
machines are tools whose effective use requires skill and
imagination in applying them. The goal in developing # and
applying various methods, systems and machines must be to enable
people ____the requisite qualifications to accomplish results
that otherwise would be impossible. It is well to add that, in

many information systems at least, important tasks must also

be performed by clerical personnel and technicians.




Scientists working in a very limited subject area, may be too

few to support a journal. They publish in a variety of journals,
none of which are devoted to their subject discipline. They
then have a problem of how to keep mutually informed on what
is going on in their field.
Importance of human memory. 'The wee well-integrated knowledge
of the expert coupled with seasoned judgment and creative
imagination is an information source that cannot be equalled
by a collection of documents or other records. Rather, such
collections must serve as an adjunct to human memory--as a
source of knowledge needed in making decisions but not already
in mind because of various human limitations."

(We shouldn't neglect possible capitalization of the human
' expert's abilities when we design a retrieval system.){
"The problem of information retrieval is that of rapidly
locating sources pertinent to the questions asked when no
a priori knowledge identifying the source is known.
If we know that a pertinent source was prepared at the MIT
Radiation Lab under Contract 10567A, ﬁ:}gggg;g "MIT in MEW
Systems,' written by J. Glaser--or mmy any combination of these
facts--then we are placed with no real prxblem. Excellent
methods of rapid location by such indices have long been in
existence.
If, however, we are searching foxjtnformation about the use of
MIT in MEW radar systems, then we are definitely faced with
a problem." s

N
‘ We invite suggestions, comments,criticisms, additions and questions

pertinent to the attached list or to any other feature of the "information




retrieval"” problems and prospects.

Doublas C. Engelbart
Charles P. Bourne

Engineering Division, 410B
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Work and time schedule for three-week period ending 1-24-58.

. Objective is essentiallyto g:roduce two papers...
a. Proulem Expansion (for NTIC in particular), for the consumption of

representatives of SRI, to serve to give them more working data,
ard to serve to unify the attitudes and mpp efforts within SRI.

b. Historical review of informatioh-retrieval development...for much the
same purpose as "a" above, and to help give perspective and to avoid
making public blunders such as failing to give recognition to the pertinent
and valuable work which others have already done.

The organization of "a" is tentatively set to be as follows:

1. Under appropriate headings (such as have been established in our "sequence
list") 1list all of the pertinent (and perhaps impertinent) considerations
which can be derived.

2. Give proposed sclutions to these, where available.

3., Give cribticisms to these solutions, where available.
4. Provide discussion to give orientation, coherence, evaluations (pertaining
to relevance, difficulty, size, e¢ic. ) where possible.

The question of how to work these dif:erent things together can await further
clarification of the use to which himy the end paper will most likely be put. For
instance, if it is to provide a basis for future study primarily, then it would
seem that, following an appropriate introduction, the considerations, solutions,
criticisms, and discussions should be blended within the appropriate headings. If,
on the other hand, it is to be used as ammunition stores, or fact finder, then

. they could very well be kept as three or four separate lists so that the
differentiation between problem consideration and sclutions etc. can be more

mimmmiy easily observed.

TIME SCHEDULE: Giving ourselves till Jan 24 to finish this, we plan to divide our
time as follows: We Wssenti&lhm, one=quarter (two-man)days, i.e.

two of us will be available.for 27/4= 6.75 days (13 man days). Using the
one-quarter (two-man)-day units, we will use them as follows:

Units. Task.

10 Read all pertinent literature, purposefully, to abatract on cards(with
appropriate coding, all considerations, historical data, solutions, criticisms
facts, newly-stimulated personal thoughts, etc.)

2 Organize these, together with the collection of questions and considerationms,
etc. which others have contributed, into the logical groups of the end paper.
Integrate and rephmmse a coordirated set of considerations, with uniform wording
style, so that all of the considerations appear therein, but redundancy is
absent and mfi the main points are salient. Arrange these in order or in sub-
groups under the main headings.

Relate solutions, criticisms, discussions, ete., tc this list.
Compose final form of paper "a".

Follow through publishing and dissemination,

Compose the historical review, paper "b".

Follow through publishing and dissemination.

IBM visit
Ilockheed visit
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NOTE DECK UTILIZATION:

. Objective of the note-deck utilization is to awail ourselves of an efficidnt
way for two or more people to contribute efficiently to the gathering of pertinent
information, as well as to establish an optimum technique for extra-ting all of
the useful thoughts, facts, considerations, etc. , for a given limited purpose,

in such a way that the total job of extraction and later utilization is most

efficient,
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MODIFIED OBJECTIVES OF THREE-WFEK PROJECT: (after talk with Eldredge)

Frime objective is to put out a paper which will serve to unify SRI's
efforts in furthering the NTIC. A quasi-technicgl dissertation wnich can
present the essentials of the background and of the solution difficulties of
the totdl problem in such a way as to serve perhaps & dual purpose: 1) to
let the men in one spcialty area become aware of the naturd of the problems
which will be faced k& by those of another area, and 2) to let our representatives
have a condensed but fairly comprehensive presentation of the entire problem
(including SRI's potential and mmm background) to use to imk back them up when
they are grilled by VIP's of one sort or another.

It also seems important, for the benefit of all interested SRI personnel,
to pm prepare a historical summary which can give coherent perspective of the
present information-retrievgl status with relation to past developments. This
prukmkiy may or may not want to be included with a paper which is intended to
satisfy the prime objective listed above.

An immediate objective would be to make a reasorably detailed outlire of
our (Bourne and Engelbart) idea of the finished paper, together with a detailed
statement of the objective of the paper, and circulate these about the Institube.
Reaction to this should produce helpful suzgestions, as well as (it ishioped)
recogrition of the need for a little formal help {n filling out the outlire to make
a complete paper) from other divisions.

Eldredge emphasises that finished style of writing might be inefficient, in

view of the relative certainty of modifications required and editing done.
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rpepeedad

Objectivew of three-week projectt

Prime objective is apparently to put out a paper which is to serve as =
followup to the initial SRISNTIC proposal, To be distributed outside the
Institute, to be technical in nature, to be directed explicitly towards NTIC,
to be written (by DE and CB, at least) in technical language.

We could put out a list of the perfinent considerations which will be involved
in the establishment of the project and in the realization of the NTIC. Could
perhaps break up the total problem into apparently logical areas, each to be
an interdependert entity. Could delineate the limits and boundaries of the
problems...tey to make u per-bound estimates .

To show that we are mummhsmk pm competent in the field, and that we have a
background of interest and information in this field.

Can include, with lists of considerations, m, the partiad solutions which
various workers have proposed, and the objections to these which have been raised

by themselves and oth#érs.

Would seemsmafe, for the first mmm week or so of the project, to abstract in a
comprehensive fashion all of the pertinent considerations, all of the proposed
solutions, and all of the criticisms of such solutions, that car be either generated
by us or found in the literature., We would then Le ready to write up a final report

in ene of seweral different manners, since it seams that this above type of data

would be vitally important to almost any writeup we may be asked to produce.
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NOTE TO SRI COMMITTEE ON INFCRMATION RETRIEVAL

Closer analysis of the contents of the Draft Proposal,reveal to us that
the proposal which is now being prepared, if it is to be concluded in the
same mii train of thoughtthat our two meetings have established, will not
fikh be representable as satisfying item 2 of the Method of Approach section
of the 8@raft Broposal.

First, the "gross dimensions of the problem" are beirg limited by
us to the problems pertinent to an intereim center, and not msmsmxmxibiy

to the total problem.

’/'.(, celled o ce v el "




| " Introduction™to the proposal. (in which we state the objective of the

project which we are trying to sell, and in which we explain the inter-relation

of the various parts of the outline with respect to our course of action)

The objective of the proposed program will be to provide a plan, or

a set of alternative plans, far an interim NTIC which meets the spirit of

the recommendation in the SRI draft proposdl, The program which is to

mbhymiypart ts?
produce this plan is conceived to be in two co-existing ghases: ]3 a (aporiat)

study study
data-gathering ghase and 2) a planning or design gh#@8. (there probably

is a better word to use here than "study"). Emoaimkmsxekheningnshwiynis

nfnzounse xewbandbmmak chenthenpdsmming The first study will serve to

collect all of the data wiich hkmxmsmemgnxbwniymx is necéssary tc design
a plan for the interdém NTIC, The-second-nemed-stu@vy—_will mem-serve

plan=with-perheps—eiternativemn plans for the—interimNTIC.
for the interim NTIC

The m second-named study will yummsmim produce a plan, or alternative
plans, which co-ordinate in an optimum fashion the findings of the
first study and the existing limitations of time, money, and manpower

resources.

These two studjes will be carried on simultaneously, under a single
coordinate
program manager, hmmzmsiaxfssitenmsnin who will bemabemimimmedifly the
the two parts
activity of mibhmxmpssk of the proprem, in the light of the prime objective,.
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