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A CLEARINGHOUSE FOR TECHNICAL INFORMATION

The Clearinghouse for Federal Scientific and Technical Information (formerly Office
of Technical Services) collects, announces and distributes to the public unclassified
technical information from the Departmentof Defense, Atomic Energy Commission,
National Aeronautics and Space Administration, and other Federal sources. Trans-
lated foreign technical reports also are available.

Abstracts of new reports are published twice a month in U,S. Government Research
and Development Reports ($15 a year domestic). Foreign technical material is an-
nounced twice a month in Technical Translations ($12 a year domestic). They may
be ordered from the Superintendent of Documents, U.S. Government Printing Office,
Washington, D.C., 20402.

Research reviews packaged especially for industry are published under the series
title A Review of Selected U.S, Government Researchand Development Reports. The
series combines resumes, abstracts, and bibliographies under such titles as Hot
Machining and Flame-Retardant Textiles. They may offer ideas on material and
product development and on means of reducing costs.
b )

Scientific abstracts from the Communist countriesareavailable to industry from the
Clearinghouse. USSR Scientific Abstracts and East European Scientific Abstracts
can be subscribed to in any of the following subseries: Bio-Medical Sciences;
Chemistry; Cybernetics, Computers and Automation Technology; Electronics and
Electrical Engineering; Engineering and Equipment; Metals and Metallurgy, and
Physics and Mathematics. The subseries, Earth Sciences, is included only under
the East European series. Journals available on subscription under single titles
are Communist Chinese Scientific Abstractsand Soviet-Bloc Researchin Geophysics,
Astronomy and Space.

Mailed free on request from the Clearinghouse are the following: Special Announce-
ments, flyers listing new reports in many fields of interest to industry such as
plastics, welding and electronics, and Selective Bibliographies,listing more than 300
collected reports of high industrial interest.

A Technical Literature Searching Service, using the combined facilities of the Clear-
inghouse, Science and Technology Division of the Library of Congress, and the
Science Collections of the Departments of the Interior and Agriculture can be
“tailormade” to the users requirements at a fee of $11 an hour (8 hours minimum
searching time).

Inquiries on availability and pricing of reports are to be directed to Clearinghouse,
Code 410.14, U.S. Department of Commerce, Springfield, Va., 22151, or to any Com-
merce Field Office. Inquiries on subject matter and services should be directed to
the Clearinghouse, Code 410.20.



FOREWORD

Because of the widespread interest in the long-range
planning activities of the Committee on Scientific and
Technical Information, I am making this report publicly
available. I hope by this means to encourage active
participation by nongovernmental groups in developing

a more effective and efficient national network of
information systems in science and technology.

I emphasize the advisory nature of the report. Its
recommendations are currently being reviewed by
Federal organizations and groups concerned with
science and technology.

Lo A

Donald F. Hornig




FEDERAL COUNCIL FOR SCIENCE AND TECHNOLOGY
COMMITTEE ON SCIENTIFIC AND TECHNICAL INFORMATION

Washington, D, C, 20506

15 November 1965

Dr. Donald F. Hornig, Chairman
Federal Council for Science and Technology

As you requested, an ad hoc task group* from the Committee on-
Scientific and Technical Information has endeavored to develop

the conceptual framework for an improved national network of
information systems in science and technology. This is the -
beginning of a comprehensive attempt to develop guidelines for
planning, so that the information activities within each department
and agency might be developed in a coordinated, nonduplicative
manner. It is also expected that suggestions might be made to
nongovernment organizations concerned with information in-

science and technology,

The reason for the study is the close relation between research
and development and the information systems in science and
technology. Although a good information system does not
guarantee good research and development, the lack of a good
information system may be harmful to effective and efficient
research and development programs.

The job is not done. I take pride, however, in forwarding to you
this report on the first phase of the study--dealing with the docu-
ment-handling systems in the United States.

Respectfully submitted,

William T. Knox, Chairman
Committee on Scientific and
Technical Information

#Task Group on National System(s) for Scientific and Technical
Informations
William T. Knox, Chairman

Burton W. Adkinson Foster E. Mohrhardt

Walter M, Carlson Donald A. Schon

Melvin S. Day John Sherrod

Ellis A. Johnson Andrew A, Aines, Secretary

ii



TABLE OF CONT ENTS

Backgroundeseoeesoescesscesecsscsscosesssssseccsccescccnce
Baker Panel (1958)cecccscsescocccsscscscscscsscscsane
Crawford Task Force (1962)ececescscsccssccscssccccse
Weinberg Panel (1963)eecscsccscsscssscsscscscssccncs

Statement of the Problemececcecsecssesscescscccsccceccccee

Basic AssSumptionSeecececcscecccscescceesecsscecsssssssssscccess

General Management RequirementSecsccceccseesccscesscsscssce

Systems RequirementSeescececccsescscscscscscccsscsccccnnas

ConCIuSions.ocooccooco.o-o..-ooo.ocoo.-occoooococo.ooo.c-

Recomendations."'..........'..............‘........'.....

APPENDIX A - Recommendations for National
Document Handling Systems in Science and
Technology - A Background Study - System
Development Corporation, Sept. 1965,

APPENDIX B - Charter for Task Group on National
System(s) for Scientific and Technical Informa-
tion, Committee on Scientific and Technical
Information, Federal Council for Science and
Technology, Nov. 30, 196L.

iii

Page

\O I

10
13
17



Backggound

Since 1957 and the dramatic launching of Sputnik I, much has been done

in the Federal Govermment and in the private sector to learn more about
the information systems undergirding science and technology, their
problems and potentialities, and to develop mechanisms and programs

to bring about more effective and efficient information systems. Two
panels of the President's Science Advisory Committee issued widely-

read reports, and two special task groups have added their thoughts and
recommendations directly to the President!s Science Adviser, Congres-
sional committees, notably the Senate Subcommittee on Government
Reorganization under the chairmanship of the then-Senator Hubert

Humphrey, and the House Committee on Science and Astronautics under

the chairmanship of Representative George Miller, through their thorough
investigations of the role of information systems in research planning and
coordination in Federal agencies, have stimulated agencies to take a
number of progressive steps. Since the fall of 1957, a heightened aware-
ness to the importance of effective and efficient information networks has
evolved within the scientific and technical community and in the Federal
agency management.

At the same time, the information problem has not grown less. Indeed,
since 1957, the Federal Government has spent $100 billion to support
science and technology, and the results of this massive outpouring of
dollars has been an equally massive flood of recorded information. Not
all of this information is of equal value, but to decide on the valuable
parts requires an increasingly large effort. Fuller exploitation and use
of information is being emphasized to promote the growth of the national
economy and the general health and welfare.

A number of recommendations have been made previously to ameliorate

the information problem. Because of their relation to the recommenda-
tions presented in this report, a brief review follows of the major con-
clusions and recommendations of three prominent advisory reports--the
Baker, Crawford, and Weinberg reports--as they relate to document
ha.ndli.ng.

'Baker Panel (195§),l/

Arising out of its conclusions that "progress in science is dependent upon
the free flow of scientific information," and that "publication of research
information is absolutely essential," the Baker panel recommended the

1/ We O, Baker, et al, Improving the Availability of Scientific and
Technical Information in the United States. Panel Report of the
Pr381dent's Sclence Advisory Cammlttee, T Dec. 1958.




establishment of a Federal science information service, to assist and
coordinate existing programs of government agencies and private organ-
izations for short-term relief, and to encourage and support a long-term
research and development program., The Baker report pointed out that
within the National Science Foundation there was an organization (subse-
quently called the Office of Science Information Service) which could be
bolstered to carry out these functions. The Office of Science Informa-
tion Service has gradually enlarged its functions, and in FY 1966 its
budgeted program amounted to $12.5 million. Major emphasis has been
given to the support of primary and secondary publications and to trans-
lations of the foreign technical literature. In addition, OSIS has supported
through the traditional NSF grant mechanism, a large number of research
and development projects in science information and information systems.

Crawford Task Force (1962)2/

In 1962 Dr., Jerome B, Wiesner, Science Adviser to the President,
appointed a speclal task force to examine Federal information programs.:
The task force made two major organizational recommendations designed
to improve the flow of recorded information within the Federal Govern-
ment, as follows:

(1) A central authority should be established to:

(a) define objectives of government information programs

(b) plan, develop, and guide organization of government
information activities

(¢) develop criteria (including financial) for effective
operation of govermment-wide information system

(d) review and evaluate performance of Federal agency
information systems '

(e) provide systems research, engineering and develop-
ment

(2) Each research and development agency of the Federal Govern-
ment should set up an office exercising agency~wide direction
and control of information activities, .

The central authority, which the Crawford Task Force recommended to

be the Office of Science and Technology, has not been established., How-
ever, the Office of Science and Technology assigned a full-time staff
member to information systems beginning in 1963, Numerous inter-

2/ Jo He Crawford, G. Abdian, W. Fazar, Se Passman, R. B. Stegmaier,

Jr., and J. Stern, Scientific and Technical Communications in the Govern-
ment. Task Force Report to the President!s Special Assistant for Science
and Technology. AD=299-545, Apr. 1962.




agency information problems have also been identified by the Committee
on Scientific and Technical Information since its establishment in 1963,
and several interagency standards have been developed. Since the
Cormittee on Scientific and Technical Information is, however, an
interagency advisory committee, development of criteria for agency
information programs and evaluation of these programs are beyond its
capability.

The recommendation that each research and development agency establish
an office exercising agency-wide direction and control of information
activities has largely been implemented. The three agencies most
heavily involved in science and technology--the Department of Defense,
the Atomic Energy Commission, and the National Aeronautics and Space
Administration-~have large information programs. While the Depart-
ment of Defense has no statutory obligation to disseminate its internally-
generated information to the public, it has tried to keep its far-flung
contractor community (numbering some 20,000 in the United States)
supplied with an effective information network. Both AEC and NASA

have a statutory obligation to disseminate information generated through.
their operations to the public., As a result, AEC and NASA have well-
organized science information functions as part of their line organiza-
tions.

Weinberg Panel (1963)2/

The Weinberg Panel of the President!s Science Advisory Committee
recommended that "Each Federal agency concerned with science and
technology must accept its responsibility for information activities in
relevant fields, and must devote an appreclable fraction of its talent
and other resources to support of information activities." This recom-
mendation has failed to find general acceptance. Some Federal agencies,
such as AEC and NASA, had already accepted their responsibilities as
integral parts of their missions, and were devoting significant talent
and other resources to support of information activities. Nevertheless,
there are broad areas of science and technology outside the fields of
nuclear energy and space exploration, There are also areas of science
and technology in which nongovernment groups have performed effectively
for many years, overlapping in some cases the purview of Federal
agencies., The reluctance of some Federal agencies to accept responsi-
bility for areas of science and technology is understandablej there has
been no determination by the Congress that the Federal Government has
the responsibility for ensuring the existence of a healthy information
system covering all of science and technology.

3/ A. M, Weinberg, et al, Science, Government, and Information: The
Respons1b111t1es of the Technical Communltz and the Government in the
Transfer of Information, Report of the President's Science Advisory
Comittee, 10 Jan. 1963,




Statement of the Problem

In late fall, 1964, the time was ripe for another attempt to fashion a
more effective and efficient national network of information systems in
science and technology. A special task group from the Committee on
Scientific and Technical Information was established at the request of
Dr. Donald F. Hornig, the President!s Science Adviser, and Chairman

of the Federal Council for Science and Technology. As is made clear

by the task group charter (Appendix B), a very ambitious task was under-
taken, The task was no less than the design of a national information
transfer system or network of systems which would serve the needs of
practicing scientists and engineers and their managers in such a way

as to promote the more effective and efficient execution of the national
research and development program,

From the beginning, the task group looked upon its assignment as a
systems engineering problem. Initial attention was focused on that part
of the system dealing with document handling. Left for later analysis
were the less-well defined areas of initial distribution of research and
development results, secondary services, critical information analysis
and evaluation functions, and the important oral communications net-
work that exists throughout science and technology.

The task group was assisted in its study of the national document-handling
system by the System Development Corporation. A comprehensive

analysis of the national document-handling network, and recormenda-
tions for its improvement are included in the System Development Cor-
poration report (Appendix A). The report contains a wealth of valuable
information, and its evidence, its conclusions, and its recommendations
were considered at length by the task group. The task group recommenda-
tions differ considerably from those presented by the System Develop-
ment Corporation, although there is general agreement with the System
Development Corporation statement of basic propositions or assumptions,
and systems requirements., These differences are described in more
detail in the "Recommendations" section of this report.

Basic Assumptions

Notably lacking in most of the proposed national "plans" for an informa-
tion system in science and technology has been a clear statement of the
basic assumptions underlying the plans, This lack has vastly compli-
cated the ensuing discussion and debate. The basic assumptions or
propositions on which the Committee on Scientific and Technical Informa-
tion task group has built its statement of the national system(s) require-
ments and its recommendations for action are outlined in the following
paragraphs.#*

#The statement of assumptions is nearly identical with the corresponding
statement in. the System Development Corporation report (Appendix A)j
these assumptions were, in fact, largely formulated by the System Develop-
ment Corporation, starting from the position reached by the Committee on
Scientific and Technical Information task group after several months study
of the national information system(s) problem,

. L



The Federal Government has the responsibility to ensure that there
exists within the United States at least one accessible copy of each
significant publication of the worldwide scientific and technical

In some areas of science and technology, such as medicine,
agriculture, aeronautics, and nuclear energy, Federal

" Government agencies have already been charged by the

Congress to assume this responsibility, because of the
relation to national goals and agency missions. In other
areas the responsibility may be taclitly accepted, subject
to the administrative judgment of agency management.

This assumption states clearly the Federal Government
responsibility for ensuring access to significant literature

Federal agencies would be expected to accept this respons-
ibility because the successful completion of their research
and development missions requires the existence of effec-
tive and efficient information systems in science and tech-
nology. Although some agencies, as mentioned above, have
provided such information systems, other agencies have
relied on the initiative of nongovermmental groups to provide
the necessary information systems. Only a few nongovern-
mental groups have been able to cope with the new demands
and the vastly-increased volume of information, and even

Acceptance of this responsibility is in harmony with Federal
Government acceptance of the responsibility for ensuring
adequate trained manpower in science and engineering, and
for ensuring an adequate level of basic research in the
United States. Basic research and education in the sciences
and engineering are intertwined,as tﬁ President!s Science
4/ stressed, and they
both feed on and in turn nourish the published literature.

In the words of President Kennedy, "One of the major
opportunities for enhancing the effectiveness of our national
scientific and technical effort and the efficiency of Govern-
ment management of research and development lies in the
improvement of our ability to communicate information

about current research efforts and the results of past

1.
literature.
in all areas of science and technology.
these have been aided by government support.
Advisory Committee (Seaborg) report
L/

"Scientific Progress, The Universities, and The Federal Govern-

ment," Statement by the Pre81dent's Science Advisory Committee,

Washe, Do Co, 15 Nov. 19605 Panel on Basic Research and Graduate
Education; Glenn T. Seaborg, Chairman.
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efforts, . Strong science and technology is a national
necessity and adequate communication is a prerequisite
for strong science and technology." 3

The phrase "significant publication" needs elaboration.
There is no intent of trying to relate completely the
significance of new published knowledge to current goals
and objectives, although such relation should be, and is,
an essential part of every scientist!s and engineer!s
perusal of the current literature. Rather, it is recog=-
nized that bona fide knowledge about the laws of nature
may find application in a number of unexpected uses, some
long after the original publication. Significant, then, refers
mainly to knowledge acquired and reported in a scholarly,
professional manner,

There is an obverse side to this definition of "significant;"

it implies that there are insignificant publications. Few,

if any, scientists and engineers will debate this. In the words
of a nuclear physicist recently, "This book served me by
focusing my attention on the torrent of bad books that is
presently flooding the scientific market. It made me ask
myself why we fill 7ur library shelves with frequently
worthless books." &« '

The acceptance by the Federal Government of responsibil-

ity for ensuring an accessible copy of all significant litera-
ture in science and technology carries with it an acceptance
of the necessity for providing criteria for recognizing and
eliminating from Federal library collections the insignifi-
cant literature., Nonfederal libraries may also benefit.,

This assumption also implies that there must be a com-
prehensive national listing and index of documents held by
the major libraries. Indexing of some of the serial litera-
ture in science and technology (excluding medicine and
agriculture) has traditionally been done by some scientific
and engineering professional societies, and will probably
continue, Acceptance of the responsibility by the Federal
Government for maintaining a national listing and index of
documents carries with it a greater degree of coordination
and support of the documentation activities of the scientific
and engineering professional societies than heretofore.

5/ ™A Book Which Shall Remain Un-Named," Lawrence Dresner,
Reviewer, Excerpt, p. 27L, v. 22, #2, June 1965, Nuclear Science
and Engineering.




26

3

L.

5e

An "accessible copy" implies that a copy or reproduction
of the original will be available in reasonable time, without
unusual efforts by the requester,

"Scientifie and technical literature is broadly conceived.
Not only should the physi®al and life sciences be included,
but also the behavioral and social sciences. Technology
is likewise broadly defined.

The Federal Gevernment has the responsibility to see that there is
appropriate acquiring, announting, processing, and making acces-
sible the significant worldwide scientific and technical literature
to qualified individuals and organizations in the United States.

This assumption elaborates on the first assumption, and
spells out the functions required in the document-handling
system, While there may be objections voiced on first
reading "qualified" individuals, experience shows that some
screening of requesters will be necessary to promote the
principle of local access to the literature. In the absence
of screening, as the experience of the National Library of
Medicine clearly shows, a centralized Federal document
facility can be overloaded with requests which can be
equally well-handled from local facilities,

This assumption does not carry with it the implication of
universal free accessibility to the literature, but service
fees should be kept at a level which optimizes the use of the
system in relation to its operating costs., There will be a
basic operating cost for the syst&m regardless of the number

of users. However, the cost of servicing requests for litera-
ture copies is almost directly related to the number of
requestse, Effective and efficient management of the system
will require as skilled marketing techniques as it will require
skilled production methods,

Any system(s) must take account of primary publication (e.g., books,
serials, pamphlets, reports) and secondary publications (e.g.,
indexes and abstracts) and the processing of these.

Information centers are a permanent part of any national system(s)
for handling scientific and technical information.

A critical part of the scientific and technical information system is
in the nondocument area, such as oral communications, conferences,
and symposia,

Although this report makes no recommendations for action
in this area, this assumption is included because informal




means of communication are very important to the working
scientist and technician. The products of meetings, sym-
posia, etc., enter the document system as proceedings or
reports and would be handled like any other document. The
Committee on Scientific and Technical Information task
group intends to study this area in detail.

6. There will be important portions of the national information system(s)
(eege, publishers, abstracting and indexing activities, research
libraries) independent of the Federal Government. The impact of
the Federal portion, in terms of subsidy, cooperative services,
and leadership, will have an important influence on the nonfederal
portion, and this relationship must be continuously explored and
defined with the Government taking such actions as are necessary
to maintain a viable system.

In the words of the President!s Science Advisory Committee
(Weinberg) report 2/, "Government involvement in scientific
communication is going to grow, just as Government involve-
ment in science and technology is growing. We must always
seek to insure on behalf of both the Federal Government and
the technical community, that the Federal information
system remains adequate but does not overwhelm the exist-
ing non-Government systems, and that our Govermnment and
non-Government systems continue to develop into an effec-
tively interwoven instrument that is always responsive to
the changing needs of our science and technology."

7. The document-handling system(s) will service a wide variety of
users, including, among others:

Scientists, technical personnel, scholars and students working in
‘university settings;

Scientists and technical personnel working privately in industry
and in the Government;

Administrators and managers,

Document-handling systems must not only satisfy the needs of
the different categories of users, but are required to recog-
nize the problems involved in information transfer between
types .of users within the same profession, Within a com-
munity of research scientists communication of research
results takes place easily and rapidly. However, there

may be severe difficulties in transmitting research results
from the scientist to the engineer, especially on intricate
and interdisciplinary problems,

8. The introduction of advanced technology into the national document-
handling system is required. Ultimately, the growth in number of
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documents and their representations will be so great the problems
of cost, storage space, preservation of documents, and indexing
will become so large that the present manual systems will become
inadequate.

The cost-effectiveness ratio for introducing new technologies into
the document-handling system needs to be determined in terms of

the services rendered. Different technologies may also be evaluated
in terms of system cost for an equivalent amount (in quantity and
quality of information transfer.

This assumption recognizes that new technologies in
document handling--as in many other service activities--
tend to cost more than the system or procedures they
replace. The offsetting benefits must be gained from
improvement in the performance of the scientists,
engineers, and other technical personnel who are served
by the document systems.

Any systems proposed must be evolutionary in character in the sense
that they will start with the present systems such as libraries and
information exchanges and evolve to forms which will be consistent
with an overall plan. There must be flexibility for new organiza-
tional and administrative arrangements,

The systems developed for the scientific and technical literature
need not necessarily be compatible with systems used for other
parts of the world literature, such as law, the arts, and humani-
ties. For instance, the indexing, cataloging, processing, and
storage systems for scientific and technical literature may be dif-
ferent from that for other literature.

Classification and indexing schemes adopted for our national systems
will be  as compatible with intermational procedures and standards
as is feasible,

General Management Requirements

1.

26

Overall policies and plans concerning the Federal Government'!s role
in scientific and technical information activities, including docu-
ment handling, need to be developed, and the implementation of
these policies and plans needs to be coordinated and monitored.

Policies and recommendations are required concerning the legisla-
tive bases for document and information services in or sponsored

by the Federal agencies, which will identify and clarify agency roles
in national information systems. .
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As a previous Committee on Scientific and Technical Informa-

tion study has shown, legislative authority and responsibility

given to Federal agencies for information systems and
services varies widely. The development of more effec-

tive and efficient national information systems is seriously
hampered by the lack of consistent legislation.

More definitive guidelines are required for cost and budgetary
analysis and control of agency information services.

For the past several years, the Committee on Scientific

and Technical Information and the National Science Founda-
tion have endeavored to develop costs and budgetary data
for agency information services. While progress has

been substantial, there are large gaps in the data. A major
part of the costs of agency information services and sup-
port has to be estimated, due mainly to the integral rela-
tion of information transfer (communication) to research
and development itself. The Committee on Scientific and
Technical Information task group recognizes the inter-
woven nature of scientific communication. and research and
development. Nonetheless, it also recognizes the potential
benefits in planning, coordination, and evaluvation which
will result from the availability of better cost data. The
establishment of good cost data is also a valuable aid for
the planning and evaluation of proposed new systems aimed
at increasing the productivity of its users.

L. A central review is required of each agency's budgetary program

A2 R

for document and information services as it relates to the natiomal
system(s).

Central coordination is required of the development of long-range
plans for the national document-handling and information systems,
including plans for the establishment of facilities serving various
elements of the system, such as central referral (or switching)
facilities and research project registries.

These requirements are elaborations of the first require-
ment, and spell out two of the mechanisms for coordina-
tion and review of the total Federal program.

Systems Requirements

The followihg list of systems requirements is not intended to be com-
prehensive, but instead highlights those general requirements which
form the basis of the task group conclusions and recommendations.

10
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a more comprehensive list, the reader may refer to the System Develop-
ment Corporation report (Appendix A, pp. L-7 to L4-17). The task group
has reviewed the System Development Corporation list of systems
requirements, and takes no exception to them.

1. A number of large-scale experimental information and document-
handling programs will be required in order to determine detailed
design data for an integrated national network of systems.

Implicit in this requirement is a requirement that the system
evolve from the present situation. The 1965 Office of Science
and Technology (Licklider) Panel on Sgientific and Technical
Communications stated in its report, ©/ "It is not the time,

yet, to design a national system for scientific and technical
communication. It is the time to start developing an over-
all conceptual framework for a national system; a plan to
guide research and development. Moreover, it is time to
build experimental or exploratory systems capable of hand-
ling actual problems and perhaps of growing or evolving
into operational systems." The Committee on Scientific

and Technical Information task group agrees with this state-
ment. The MEDLARS project at the National Library of
Medicine, the metwork of state-based information centers

to be established under the State Technical Services Act of
1965, the Atomic Energy Commission and National Aeronau-
tics and Space Administration computer-based abstracting

and indexing services, the new computer-based chemical
information system of the Chemical Abstracts Service, and
the numerous information evaluation and analysis centers

are all examples of large-scale information transfer experi-
ments which will lead to improved systems design and
integration.

2. A continuing effort will be required to harmonize the demands of the
information producer and user for maximum flexibility in language
usage with the system needs for standardization.

Many organizations, both inside and outside the Govern-
ment, are promoting greater standardization of language.
Such activities have made possible the present document-
handling systems, and the inadequacies of the present
systems are most glaring in those sectors of science and
technology which have not made the requisite effort to
standardize language usage. Increasing usage and increased
mechanization of document-handling systems will require
6/ 8 Feb. 1965 Report to Dr. Donald F. Hormig, Director, Office of
Science and Technology, by Office of Science and Technology Ad Hoc
Panel on Scientific and Technical Communications; J.C.R. Licklider,
Chairman,




Te

9.

increased standardization; the costs associated with
massive revision of information already placed in
machine-processable form are great. The newer docu-
ment and information-handling systems will also be
expected to provide more error-free retrieval.

The system will require intensive participation and involvement by
those producing and using scientific and technical information,
extending to the actual operation of information and document-
handling facilities by scientific and engineering organizationms.

There is a requirement that users and students be knowledgeable
about the functioms, interrelations, and general methods employed
by the system. Educational and training programs will be required.

Capability to conduct research on information systems will be
required, and staff units possessing this capability should be a part
of every major unit in the national network of systems.

The system will require the acquisition of at least one reproducible
copy of every significant foreign and domestic document and making
them accessible while minimizing umnecessary acquisition and
translation.

The system scope will embrace all fields of scientific and techmical
literature.

The Committee on Scientific and Technical Information

task group believes that the responsibility for ensuring
coverage of the scientific and technical literature should
be assigned among Federal agencies in a coordinated
fashion. The assigmment of agency responsibility should
be clear. It is not the intent of this statement to mean
that Federal agencies would operate the completed system,
but only that they will have responsibility for ensuring
complete coverage by some govermment or nongovernment
organization.

The system will require policies and programs for the long-term
preservation of its document holdings. This requirement influences
policy with regard to the loan, reproduction, and distribution of
documents to qualified requesters,

The system will also require that responsible agents develop policies

.and programs aimed at purging the system of umneeded information.

To assist the retirement of information from the active
system store, a more comprehensive program is needed
to develop reviews, monographs, textbooks, movies, and

12
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15.

other teaching aids, involving incorporation of the new
knowledge into the accepted body of knowledge.

Each system within the national network should have its own index,
switching center and referral apparatus. In addition, there is an
urgent need to determine the most appropriate form of switching
center for the national network as a whole.

Decentralized local access to documents and information is required
to meet the needs of a geographically dispersed user population.

Compatible methods for processing and serviecing requests for
documents need to be developed.

The system must have the capacity to handle a 5-6% ammual increase
in significant documents by 1970 and a doubling every ten to fifteen
years.¥# An increase in translation capacity will also have to be
provided.

Policies are required concerming Federal support for professional
societies related to their effective functioning as a part of any
national scientific and technical document-handling system, particu-
larly their activities in abstracting, indexing, reviewing, and
dissemination.

There is a requirement to ensure that sufficient numbers of ade-
quately educated and trained persommel for operating the national
system are available. This includes categories such as librarians,
information technologists and scientists, and clerical personnel.

Conclusions

Based on the considerations and evidence presented in this report and

its

appendixes, and building on the basic assumptions or propositions

and on the systems requirements presented in the preceding sectioms,
it is concluded that:

1.

Effective information transfer and document-handling systems in
science and technology are necessary, but by themselves are not
sufficient for the optimal conduct of Federal research and devel op-

ment programs. Federal agency managements should be concerned

#*Supporting data for this quantitative system requirement are given in
the System Development Corporation report (Appendix A).
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about the effectiveness and efficiency of these systems, as they
affect the pursuit of national goals and agency missions. Just as
"the strength of the research and development programs of the
major agencies, and hence their ability to meet national needs,
depends heavily on our university system, "7/ so it may be said
the research and development programs depend heavily on the
document-handling systems in science and technology.

2. Existing information and documentary services, including libraries,
have been established and have proliferated without benefit of guide-
lines from a national interest point of view, as to scope of coverage,
quality of service, -cost of service, and relation to other services.
As a result, there are wide variations in the quality and quantity of
information and documentary services available in different sectors
of science and technology.

3, There is need for an integrated national network of document-handling
systems in science and technology. It is difficult to prove con-
clusively that inadequacies in the present complex of documentary
services have caused poorer science and technology, because there
are nondocumentary avenues for obtaining information. Neverthe-
less, the evidence of inefficiencies in and inadequate services from
the present complex of documentary services, whén compared to
some efficient, effective, and much used services, convinces the
task group that an integrated national network of libraries and other
document-handling systems covering all fields of science and tech-
nology should be brought into being.

Lh. It is too early to plan in detail such an integrated network. However,
it is not too early to plan in general terms, and to begin the evolution
of the present "system" into a more effective system.

5. Because of the Federal Government'!s major involvement in science
and technology, the Federal Government should assume the leader-
ship in the evolution of the information and document-handling
systems network.

There must be, however, close cooperation and coordina-

tion with nongovermment services. The contributions of
these organizations and enterprises are vital to the effec-
tive transfer of information, and their talents and resources
should be utilized and strengthened.

7/ Memorandum from the President to the Heads of Departments
and Agencies, dated September 1L, 1965.
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6.

7.

The following functions should be undertaken by a central Federal
mechanism, working in concert with Federal agencies and non-
governmental groups, to develop the integrated mational network:

(a) define the subject areas, in addition to medicine and agri-
culture, for which individual Federal departments and
agencies may accept responsibility for ensuring effective
national information and document-handling systems

(b) develop Federal policies for

support of and cooperation with nongovermmental libraries

support and sponsorship of specialized information centers

in science and technology

- operation and support of government depository libraries

- support of nongovermnment publications

- support of communications by means of nondocumentary
mechanisms (e.g., meetings)

- education and training of librarians and information
technologists

- acquisition and translation of foreign documents

- copyrights and patents in information "software" and the
new information transfer technologies

(e) review, in relation to the needs of the integrated national
network, agency information budgets and programs

(d) propose legislation necessary for the integrated national
network

(e) review, in view of the needs of the integrated national net-
work, agency legislative proposals

(f) develop minimal technical and performance standards for
Federal information and document activities

(g) develop guidelines for costs and other statistical information
about Federal information and document activities

(h) coordinate agency programs for Federal support of proto-
type information systems of advanced design leading toward
the integrated national network

(i) develop and maintain long-range plans for the integrated
national network, modifying these plans in the light of
changing needs, costs, technologies, manpower, and
facilities

The Office of Science and Technology, with the advice and assistance
of the Committee on Scientific and Technical Information, should
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begin the exercise of the above functions in selected areas of
science’ and technology, to test the practicality of the centralized-
mechanism-plus-responsible-agent concept. The task group con-
cludes that at present no organization other than the Office of
'Science and Technology can successfully undertake this assign-

ment, and that a successful trial would provide a sound basis for
further steps requiring new executive or legislative action.

In this conclusion, the task group differs with the System
Development Corporation report, which recommends the
immediate establishment of a new independent agency as

the centralized mechanism. The task group believes the
Capping Agency and Responsible Agent concepts recom-
mended by the System Development Corporation require

a clear demonstration of their desirability and practical-
ity. The task group is aware of the problems which may
arise from asking that the Executive Office of the President
undertake, on an experimental basis, the central mechanism
function suggested above.

The task group agrees with the System Development
Corporation in rejecting the alternate proposals involving
(a) a new Federal agency or Govermment chartered corpor-
ation to operate a centralized facility for all significant
scientific and technical documents, and (b) creating such

a centralized facility under the management of the Library
of Congress. The arguments for and against the alterna-
tives are presented in the System Development Corpora-

tion report (Appendix A, Volume I).

8. Responsibilities for ensuring, either intermally or through other
mechanisms, the effective operation of the document-handling sub-
systems in fields of science and technology should be discharged
through existing Federal departments and agencies as an integral
part of their research and development program. This includes
the establishment, if necessary, of new organizational entities,
such as switching centers and libraries for fields in science and
technology.

9. New information systems are currently coming into being; some
are under design, and a few, at the national level, are in the process
of experimental operation and modification. It is important that
both costs and effectiveness of these new communication systems
be recorded and evaluated from their very beginnings. The cost
and the effectiveness should be compared between various new
systems, as well as with existing traditional and evolving systems.

10. Sufficient data exists from existing information systems to permit
the development of crude but valuable models of possible new
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national communications systems. Several alternatives of an over-
all design of a comprehensive national information system should
be initiated without delay. The various costs, to include costs of
installation, operation, and persomnel, the relative effectiveness,
and the potential benefits of the several alternmatives should be
estimated. The results and experience gained from the design
model should permit manipulation of the design variables of new
sub-systems and thus guide their specific design and the evaluation
of the overall system.

Recommendations

It is, therefore, recommended that:

1.

2.

3.

The Office of Science and Technology should accelerate its efforts
on the overall plamning, policy formulation, organization, coordina-
tion, and evaluation of the integrated national network of informa-
tion and document-handling systems in science and technology. The
Office of Science and Technology should take appropriate steps to
clarify areas of responsibility among the Federal agencies in this
area.

The Office of Sciemnce and Technology, in collaboration with the
Bureau of the Budget, Federal departments, agencies, and other
organizations involved in science and techmnology, should undertake
the following tasks at once:

(a) To develop a comprehensive, coordinated program for
ensuring the acquiring, cataloging, and amnouncing of the
significant worldwide scientific and technical literature.
The establishment of one or more national libraries in
fields of science and technology in addition to medicine
and agriculture, under the aegis of appropriate Federal
departments and agencies should be considered as elements
of the integrated national network.

(b) To develop policies concerming the legislative bases for
document and information services in or sponsored by the
departments and agencies.

(¢c) To propose or endorse legislation necessary to enable
departments and agencies to assume responsibility for
ensuring effective information and document-handling
services in agreed-upon areas of science and technology.

The Office of Science and Technology, in collaboration with appro-
priate Federal agencies, should encourage the private sector to

17



formulate document-handling plans and programs for its con-

sideration (and for review by appropriate agencies) in the develop-

ment of the integrated national network.

The

Committee on Scientific and Technical Information should

recommend actions in the following areas:

(a)

A new task to be undertaken is the development of a
coordinated plan and criteria for Federal support of
experiments in the technology of information science,
including prototype information systems designated to
provide design data for the integrated national network.

Continuing tasks of high priority are:

(b)

()

(d)

(e)

The development of standard procedures for processing
documents so that interagency exchange can be more
efficient and comprehensive.

The development of guidelines for cost and budgetary
analyses and control by agencies of their document and
information services.

The development of education and training curricula for
the operators and users of the document and information
systems.

The development of policies for acquisition, dissemina-
tion, translation of unclassified foreign documents in
science and technology, and the dissemination of Federally-
produced information and data to foreign countries and
organizations.
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November 30, 196L

FEDERAL COUNCIL FOR SCIENCE AND TECHNOLOGY
COMMITTE ON SCIENTIFIC AND TECHNICAL INFORMATION

CHARTER
for
Task Group on National System(s)
For Scientific and Technical Information

GOALS AND OBJECTIVES

Theé Task Group will:

1.

2.

Undertake those investigations needed to (a) inventory and evaluate
the resources (people, libraries and other services, equipment,
materials and funds) currently being utilized in national and other
domestic scientific and technical information activities, and (b)
ascertain the information needs of users such as: scientists,
engineers, managers, practitioners, and the technical public, as
individuals and as groups, in and out of the govermment.

Based upon these and other findings, prepare recommendations and
plans for the development of national information system(s) to
include actions for govermment agencies, suggestions for actions
by the private sector, and steps to nove from current to advanced
information systems.

APPROACH AND SCOPE

The Task Group will undertake such studies as are necessary to provide
requisite knowledge for its deliberations. Because of the varied interests
and specialized knowledge of groups not directly representated on the Task
Group, such as librarians, abstracting services, commercial publishers,

and professional societies, it is the intent of the Task Group to call on
representatives of such outside groups for information and suggestions. An
illustrative list of problem areas includes:

1.

2.

Determine why and how the scientist, practitioner, manager and
the technical public assimilate and use technical information and
identify trends that in practice and under certain environmental
conditions may change these use patterms.

Examine the relationships between producers, processors, whole-
salers, retailers, users, and systems of scientific and technical
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3.

2

information. The study should seek to obtain such data as numbers
of each type involved, size of operation, characteristics, trends,
problems, economics, efficiency of effort, and education and
training requirements. Both present and future aspects should be
analyzed and evaluated.

Identify and evaluate a series of independent proposals for
scientific and technical information systems presented in the
last few years, considering for application those elements which
appear to have immediate or future value for advanced information
systems.

Analyze present and proposed national information systems which
range from centralized to decentralized for costs, performance,
resource requirements, impact, copyright and proprietary right
problems, and methods of financing.

Examine other information systems in operation or under develop-
ment of sufficient importance to the scientific and technical
information commnity to warrant close coordination.

Consider the development of mational information systems in
relation to intermational scientific and technical information
trends and patterms.

Review the state-of-the-art pertaining to equipments, facilities,
techniques, organizations, as related to existing and potential
national information system(s).
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ABSTRACT

This report contains recommendations for a national document-handling system

in science and technology. The first of the two volumes making up the report
contains a summary and a set of recommendations. Problems in the scientific
and technical .nformation and document area are considered, and a set of
principles and requirements for a national system are rresented. The preferred

system and four alternative approaches are developed and evaluated.

The second volume consists of six sections. The first section describes the
present document-handling system both in terms of organizations involved and
in terms of the flow of documents in the system. Extensive statistical infor-
mation is given. An evaluation of the findings of studies concerned with users'
needs and evaluations of scientific and technical information services follow.
The laws and executive orders establishing the authority for existing Federal
programs are presented. Next, a detailed anal;’'sis of previous studies and pro-
posals is given. Finally, three advanced document-handling systems and the
approaches to document system automation they represent are described, alongz
vith a description and evaluation of hardware and software developments as

they apply to information- and document-handling problems. A glossary, bibli-

ography, and index are included.




PREFACE

This report has been prepared for the Committee on Scientific and Technical
Information (COSATI) Task Group or. National System(s) for Scientific and
Technical Information in support of their examination of national document
and information systems. The emphasis of the study as stated by COSATI was:
"l. 1nitial and primary priority will be placed on nationel systems
relating to scientific and technical documents, their handling and
the management of such documents. Specific matters to be reported
on will include the current organizational and functional situation
in the United States; the extent to which known deficiencies sare
causing a reduction in the potential for technical effectiveness in
the Unitcd States scientific and technical community; the alterna-
tives which are available and economicalily feasible for correction of
these deficiencies; and one or more action plans which can be followed
by governmental (especially including Congress) and non-governmental
units.
"2. Secondary attention will be given to development of programs
which can be undertaken with Government support for identifying, ana-
lyzing, and giving a structure to the total flow of ccientific and
technical information in the United States.”
The SDC group which participated in this study first assembled in Washington
on May 3, 1965 and was faced with the tack of completing the first draft of
the report by Aurust 1 and the tinal repcrt by September 1, 1965. Because
of the short schedule, it was cecided to limit our information gathering to
analyses ot publisked material and the understanding whick could be gained
from short visits to individuals anc institutions concerned with the scien-

tific and technical documentation probler.

Althourh responcibility for writin: the first draft of each major portion of
the report was given to individual members of the work group, the entire
sroup subjected each draft to critical analysis. Thus the contente of this

report represent the integrated worx of the entire staff.

Whiie the 3DC staff is responsible for the content of this report, its tone
and emphasis have profited greatly from extensive interaction with the COSATI

Task Group on National System(s). Several of the sections were reviewed
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extensively in meetings with the Task Group.* This was particularly true
with respect to section 4, "Basic Propositions and System Requirements." 1In
addition to the advice we received from the COSATI Task Group, we took ad-
vantage of the opportunity to interact freely with Mr. William Knox, Chairman
of COSATI, and Colonel Andrew Aines, Secretary of COSATI. Because of their
long experience and responsible positions their assistance wus most valuable
in guiding our thoughts. Mr. Walter Carlson, a member of the COSATI Task
Group, was most holpful in completing contractual relations and giving admin-

istrative guidance, as well as offering valuable technical advice.

Table 6-1 lists the various organizations visited by members of the SDC work
group. The individuals contacted gave major assistance in supplying infor-
mation and in giving insights into the operation of their organizations.

Without exception they were cordial and helpful.

In addition to those working directly on this project, a number of others
associated with SDC gave aid and guidance. Mr. Joseph J. Maher served as
editor for this report. 1In this capacity he was very helpful in integrating
the material and in assuring that the many technical editing functions were
performed in time to meet very demanding deadlines. Mr. Lauren Doyle kindly
prepared that part of s2ction 1l which describes the most technically advanced
current information and document systems. We are also iniebted to Mr.
Christopher Shaw for undertaking a literature search and supplying documents
which formed the basis for the part of scction 11 on equipment and components.
Since 3DC has a derp concern with information systems, an advisory group

was formed corsisting of Mr. Raymond Barrrtt, Dr. Harold Borko, Dr. Carios
Cuadra, Mr. Laur~n Doyle. Dr. Parold Edmundson, Dr. Robert Katter, Mrs.
Franc.s Neoland, and Dr. Robw.* Jimmons. Thiu group mt several times during
the course of the project, and pave many helpful suggrst: . ons. Also, the

DC Research Advisory Commitiee consisting of Dr. C. West Churchnan, Dr.
William C. Birl, Dr. Merrill Flood, and Gencral Earle E. Partridge met with
the work sroup to review the content of our report. Finally, Dr. Don R.
Swanson, Dean of the Graduate Library School at the University of Chicago and

consultant to SDC, was good enough to meet with us and revievw tne first draft.

*Members of the COSATI Task Group were Mr. William T. Krox, Colonel Andrevw A.
Aines, Dr. Burton W. Adkingon, Mr. Walter M. Carlson, Mr. Melvin S. Day, Dr.
Ellis Johnson, Mr. Foster E. Mohrhardt, Or. Donald A. Schon, Mr. John Sherrod,
and Dr. William H. Stevart.
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Their suggestions were most useful, and resulted in significant changes in

some of the requirement statements, as well as in some of the cesign recommen-

dations. While all of the people listed above gave generously of their time

in the preparation of this report, the fipal product presented here is the re-
sponsibility of the S5DC worx group.
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SECTION 1

INTRODUCTION

Information is an agency resource, a Federal, national
and international resource.

Modern information technology has made it nnssible t~2
place much of the accumulated knowledge of the human
race within the reach of a man's fingertips, so to
speak. The potentialities of this access to power are
awesome, in terms of improving the well-being of our
own and other people, as well as in terms of improved
education for young and oid alike.

If man's collected knowledge is to become truly acces-
sible, plans and programs must be made, priorities
assigned and resources allocated.

Report of the Committee
on Government Operations,
United States Senate,
June 2k, 1965

1.1 INTRODUCTORY COMMENTS

The problem of scientific and technical information is neither a simple one nor
a single one. Rather, it consists of a multiplicity of problems affecting the
users of information, the processors and handlers of information, the Federal

Government, and ultimately the national welfare.

During the past few years many well-informed individuals, committees, and organi-
zations, including those of the executive branch and Congress, have pointed with
increasing concern to the deficiencies and limitations of our present de facto
national system for handling scientific and technical information. At least 15
major efforts have been made to develop a rational plan to improve the situation.
While each of these plans stressed somewhat different problems and issues, there
can be no doubt that the limitations of our present national information handling

system are numerous, and need serious attention.

However, the growing sense of the urgency of this problem is not created solely
by the faults of the present system. Perhaps a more powerful stimulus is in the
worldwide awakening to the realization that information is one of the most
precious of national resources. The information problem is much more than the
sum of local annoyances, inconveniences and dissatisfactions with document infor-

mation systems. To ameliorate only current difficulties would be failing to
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apply the kind of vision required to develop a crucial national resource. It
is no longer necessary to argue the case that the natural resources of the
United States represent a national asset, or that the Federal Government needs
to guide the overall development and conservation of such assets. It is recog-
nized that in our increasingly complex society it is necessary for the Federal

Government to take a vigorous lead in such matters.

However, it 1is not yet widely recognized that information is one of the most
vital of our national resources. To be sure, the recognition is growing both
inside and outside of the Federal Government that it is necessary for this
resource to be effectively developed, conserved, distributed, and utilized.
But, the growth of recognition of the importance of information is far out-
stripping the growth of recognition of the national information problem. For
example, there is as yet no consensus on what the minimum acceptable goals of
information development and exploitation might be. There is not, in fact, even
a consensus on whether it is the responsibility of the Federal Government to
try to set and pursue such goals. In a very real sense it is this lack of con-
sensus that constitutes one of the main national information problems. Until
the information problem is widely understood as the national resource exploita-
tion and development problem that it is, we will continue to take a piecemeal

and uncoordinated approach to the problem.

The essence of scientific and technical information transfer is contained in the
process of communication. The development of scientific knowledge depends on
the communication of new theories and new experimental observations to others.
No new idea 1s afforded acceptance in the scientific community until it has been
discussed and evaluated by people knowledgeable in that area, whose knowledge
of the idea and background for evaluating it is derived from both formal and in-

formal communicaticns.

The "knowledge explosion" is having a great impact on the organized systems for
handling scientific and technical information. The volume of literature is
growing so rapidly that no one scientist or engineer can be aware of more than a
small portion of it. One result is greater specialization on the part of scien-
tists. A concomitant of this has been strain and specialization of the tradi-
tional information services~e-the journals, abstracting services, and libraries.
The handling of knowledge has become more specialized and compartmentalized as

the ability of older approaches to serve the new requirements has decreased. No
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longer can a general library hope to give adequate service in response to
highly specialized demands. As a result, new forms have evolved--the special
science library, the information analysis center, and a host of informal mecha-

nisms.

As knowledge becomes more and more specialized and highly abstruse, we fiand men,
brilliantly competent in their immediate field, who are often less concerned or
less able to translate their knowledge to related fields or into practical appli-
cation. It becomes harder for the engineering innovator to find or understand
the applicable ideas which should spring from a highly developed science. Often
this is bzcause the communication between the small community of specialized
experts and the men of "practical" concern is left to our less than satisfactory
scientific and technical information system. If knowledge stays confined to the
intimate community in which it originates, it will have little impact on the
larger community concerned with the application and exploitation of knowledge.
To assure that this does not happen we need an effective scientific and techni-
cal information and documentation system. If this system functions well, scien-
tists will be able to communicate easily with one another, and engineers and
other practitioners will have the necessary information to translate ::w know-
ledge into usable forms. If the system functions poorly, knowledge will remain

compartmentalized and undiscovered as a resource for the national welfare.

The study reported here has ccncentrated on the problem of improving this scien-
tific and technical comaunication system, with particular emphasis on the formal
documentation system. Publications and their effective handling and processing
in the libraries and document centers of the country have been our concern. But
this is only part of the larger scientific and technical communications problem.
The part of the system considered here, the formal document system, is the easi-
est to distinguish and characterize and hence a good place to begin trying to
improve the scientific and technical communication system. However, another part
of the larger protlcim is the vast informal system. At the simplest level it is
characterized by one scientist visiting with another in his laboratory or study.
Ideas and new observations are exchanged. Later, letters or phone calls continue
the dialogue with new thoughts or ways of understanding the data. Perbaps this
is followed by weekend meetings of the few real experts in the area, or perhaps
an informal summer conference is arranged. As the material is developed and
elaborated, it is presented as a paper at a national or international meeting,

and then finally it may find its way past editorial review boards and into print.
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Only then does it enter the formal documentation system. But this is late in
the life of new knowledge. The real excitement and impact on the specialized

area has occurred several years earlier.

The informal communication system is less adequately understood than the formal
system. Is it effective? By what standards should it be judged? Is the com-
munity of scholars involved in each area so narrow as to inhibit rapid dissemi-
nation of new knowledge? Does the informal system promote restrictiveness and
proprietariness? What techniques are most effective? How is the informal sys-
tem supported? It is to be hoped that these and many other questions will be
studied, since it seems quite probable that the informal communication system
has a larger impact on the advance of science and technology than the formal

system.

This report is confined to the scientific and technical information and docu-
mentation system. In some ways the limitation is unfortunate since there is so
much other information and so many other documents which form a traditional part
of the communication and documentation world. The report does not deal with
material in the humanities, the lew, the arts, or commerce. Traditionally, the
formal knowledge system. a part of which involves publishers and libraries, has
not separated one branch of knowledge from the others as deserving special and
preferential treatment. However, in recent years the Federal Government has
recognized the great importance of science and technology to the general welfare
and has given this area unusual and generous support. Scientific and technical
information and documentation has played a part in this new emphasis, and because
of its central position in transnmitting knowledge it has been singled out for
special attention. While this is only na*tural, it is to be hoped that appropri-
ate attention will also be given to the documentation and library problems in

other fields of knowledge and endea.vor.l

1.2 THE APPROACH
As pointed out in ‘he preface, the preparation of this report and the study vn
which it was based covered a four-month period. The initial approach in the study

1 It should also be mentioned that this study is concerned largely with journals.

monographs, reports, praceedings, books, etc. Another important part of the
formal document sy *em is not included, namcly that part dealing with such
material as: engineering drawings, specifications, manuals industrial cata-
logs, maps, and photographs.
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was to follow three somewhat separate lines of endeavor. 1In the pact there

have been a number of ad hoc study groups concerned with this problem. These
groups have produced congressional studies, reports by the President's Science
Advisory Committee, reports from elsewhere within the Government, and studies
from private sources. We collected and analyzed these reports to gain an under-
standing of past proposals. A second area of investigation centered ~round
studies, of which about 450 have been published, regarding user needs for scien-
tific and technical information. We concentrated on S8 studies which seemed to
have significant empirical data, in order to gain an understanding of the nceds
for scientific and technical information as perceived by users. The third and
most extensive effort was devoted to understanding the current scientific and
technical information system. It is important to recognize that there now exists
a large number of institutions in the Federal Government and in the non-Federal
sector, including libraries, universities, professional societies, and industrial
organizetions, which render scientific and technical information services. We
felt it important to understand the role of such organizations, so we visited

47 of them.

As a result of studying these three areas, we were able to formulate a series of
basic propositions and system requirements which became the basis for system coi -
cepts. As our studies were progressing and the requirements were being defined,
we considered and developed ideas regarding several alternative systems which
seemed to meet a major portion of the requirements and which had some practical
possibility of being implemented. Five different alternative designs were
developed and worked cut in considerable detail.

The work outlined above resulted in the present two-s/olume rcport. The first
volume presents the material which leads to recommendations for new legiclntion
and organization of the scientific and technical informwation and documen* a* ion!

area. The second volume provides material which suppcrts and forms the bnzic on

rOver and over again throughout the report the phrase "scientific and techri-
cal information and document.::.:;; appears. It is used to modify such words
as "area," "handling," "problem," "processing,” etc. We would have liked ‘o
use an acronym for the phrase, but could not find one that had a reasnnable
degree of acceptance. Since none seemed to hit tne right chord, we finally
settled on "Ski Information and Documentation.” Also, "document" is used
here to include books, Jjournal articles, preprints, reprints, reports. pam-
phlets, and the like.
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which much of the material in Volume I rests. The statement of the problem in
section 3 comes from Volume II, particularly from the description of the present
system, the statistics, and the previous studies. Section 4 presents basic
propositions and system requirements. ¥hen the material on the present sys-
tem, on the user studies, and cn the previous proposals was completed, a 1list
of requirements drawn from esch area was prepared ard then amalgamated into
this statement of requiremente. The various alternaiive system designs were
drawn from many sources, including the previous proposals. Probably

no one conception is completely original with the present effort, yet the
characteristics given here plus the spelling out of the details ~f conception

and implementation are a unique product of this study.
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SECTION 2
SUMMARY AND RECOMMENDATIONS

Tre purpose of this section is to give a short summary of the content of the
two volume. making up this report and to state the ma or recommendations
resulting from this study. The first volume of the report contains 8 state-
ment of the probtlem, a oresentation of the basic propositions and system
requirements, and the recommended system ccr 'ept for attacking the sclentific
and technical information and document problem. In addition, several alter-
nutive schemes are presented and finally the various designs are compared
relative to their fulfillment of the requirements and the feasibility of

their implementation.

The second volume gives & description of the current S&T information and
document system, first, as described from the point of view of ‘he institu-
tions involved and, second, when considered from ti : point of view of the
flow of do~uments from taeir publiication to the us-'r. Also ircludea are
selectey statistics to help define the magnitude ¢f the problem being con-
sidered. An analysis of user studies 2nd the sumrary -f previcus plans are
alsc included. There is a s:zsary of the variocus Federal laws and executive
orders relating to the S&T i{nformation and documentation problem. The volume
also cortainsg & dessription of three technically advanced current information
and docemeut-h8ndling systems It ends w.th an assessment of the hardware
and softvare teochnclogy currently svailal je and a projlection of tie protatie

advances in guch equipmeni and tools five . ten yeara hence.
2.1 Summany
The following paragraphs zive a short rummary of tne c-ntents of each of the

mal~r gsestiofiz of the report. Rerommendat|{<ns are presented in section 2.2.

Qtacerent of the frovlem. Section 3 gives a short statement of the finda-

mental protlemy in the scientific and techni~al dorument and {nformation
area. Although a full understanding of the varicis protlems depends on
extens{ve study and reading of bdoth vélumes. section 3 givers an overview
and congiders the glx major problems to te:
First, vhen the Felderal Governzen®’ recognizes ite basic responsibilities
in the ST informaticn nnd documentatior: area, the present system wiil

be found poorly suited to discharging these incressed regponsibilities.




Sccond, the users of S&T information and documentation services are

increasing rapidly in number a: 4 so is the extent of required services.

Third, the number of documents the S&T information and documentation

systen riust handle is doubling about every fifteen years.

Yourth, there is evidsnce that the present system is already in

difficulty.
Fifth, new developments in technology and automation ofier a sclution
in terms of better service, capability to handle the load, and ultimate

cecrease in cost, and this technolory is not being widely applied.

Sixth, there is no continuing comprehensive long-range planning effort,

and one is needed.

Basic Propositions and System Requirements. Section U presents fourteen

basic propositions regarding the scientific and technical document and
information area. The first and most fundamental is: "The Federal Govern-
ment has the responsibility to assurc that there exists within the United
States at least one accessible copy of each significant publication of the
worldwide scientific aad technical literature.” There is a discussion of
the meanine and intent of such words in the sentence as "significant,"

"accessible," and "responsibility."” This statement of responsibility
underlies all of the remaining propositions and the statement of require-
ments. The system requirements present under eight major headings the
various characteristics that must be satisfied by any system design which -
attempts to deal adequately with the S&T' information and documentation

problem.

Recommended System and Alternatives. Section 5 presents the recommended

system. In the opinion of the SDC work group-the design recommended in this
section fuifills the major design requirements and is also capable of being
implemented readily. Essentially, this design consists of the establishment,
within the Independent Offices and Establishments of the Federal Government, of
8 new bureau tc be known as the Scientific and Technical Information Bureau
(STIB). This Bureau should be established by Corgress to act as the major

policy formulatir. and coordinating agency within the Federal Government
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for the S&T information and document area. The second part of the design =m-
braces the concept of the Responsible Agent. Fundauwentally, this concept in-
volves the determination, through a joint effort by STIB and the potentially
affected Federal departments and agerr~ics, of a number of these as responci-
bie agents Jor intcormation services in all areas of science and technology.
The organization, responsibtilities, functions, and modes of operation of both
of thesec concepts are spelled cut in considerable detail. Arguments are pre-
sented both for and against each of the concepts. Finally, an implementation
schedule is presented which suggests that this design can be substantially
imp.emented by the end of FY 67.

Secticn © also considers four alternative systems. The first design concept
is based on the establishment of a completely new operating agency which
would have responsibility both for policy formulation and operation of a
national scientific and technical document and information handling system.
The agency would be established as a new independent operating agency of

the Federal Government. A variation on this basic ide. _s to establish a
Government-chartered corporation, operating to serve Government agencies

but having strong ties with the private sector.

The next major concept is to assign resronsibility for this area to a
National Library Administration and to make the Library of Congress and

the other major libraries the units of this new agency in the executive
branch of the Government. Finally, extensive consideration is given to

the desirability of leaving the system to operate as it has in the past,
but with some strengthening of OST by the addition of more permanent staff
and expanding the role of the National Science Foundation, the Committee on
Scientific and Technical Information, and the National Academy of Sciences-

National Resesarch Coun-il.

The arguments for and against each of these concepts are presented. It is
concluded that there are some considerations which favor each of the design
alternativ.s, but that none of them seem to meet the requirements as well

nor be as implementable as the recommended design presented in sections 5.2,
5.3, and 5.4. This conclusion is supported by an extensive analysis of the
way in which each of the designs meet the system requiremcnts. This anali sis

forms the last portion of section 5.




The Current System. The first part of Volume II (section 6) describes major

aspects of the current system as it operates in the United States today. There
arc two parts to this section. The first presents the S&T information and
document system from the point of view of the organizations which are currently
involved in the system. There are descriptions of libraries; information
analysis centers; publication, announcement and distribution organizations;

the document generator-user sector; and administrative, policy, and support
organizations. The second part of this section looks at the S&T infcrmation
and documentaticn area from a very different aspect; namely, from a considera-
tion of documents and their flow through the system. It considers a deccument
as an element of the network and presents a description of its life cycle
involving generation, flow into the system, representation by secondary

sources, collection, processing, storage, and dissemination.

Statistics. OSection 7 presents additional facts of the situation not covered
in section 6. Here are collected many tables and charts giving statistical
information regarding the area. This information is collected under four
headings. The first part deals with the users of S&T information and docu-

ments. It presents the size of the scientific and technical manpower popula-

tion which needs to be served. The next part considers the document population.

It presents facts on the number of scientific and technical publications and
their rate of growth. The third unit presents data on the current cost of
the S&T information and document area. The final section gives miscellaneous
information regarding special libraries, abstractines and indexing services,

facilities used for S&T information and documentation services, ete.

User Studies. Section 8 presents an analysis of 58 user studies which are

characterized as being based on significant empirical data. Some of the
limitations of user studies are considered, and fourteen conclusions which
can be drawn from these studies are presented along with their implications

for system design.

legislation and Executive Orders. Section 9 is a compilation of the various

statutes and executive orders defining the responsibility of the various
Federal depertments and agencies in the S&T information and documentation
aresa. There is also & short presentation of other relevant statutes and

pending legislation currently before the Congress.

LS
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Previous Studies. Section 10 contains an analysis of the major previous plans

and proposals that have been made in this area. There have been many proposals
regarding the S&T information and documentation problem. We have selected
fifteen which represent the more important and varied of the proposals. These
proposals are analyzed in terms of their organizational suggestions and their
technical characteristics. Extensive tables are presented which spell out the
details of each of the proposals.

Technically Advanced Systems and New Capabilities. Section 11 presents three

technically advanced current information and document handling systems. By
and large, the S&T information and documentation area is not characterized by
the application of advanced technology. There are, however, notable exceptions
and it was felt that it would be profitable to present several different ex-
amples of the application of advanced technology. This section describes the
document announcement systems of NASA, the application of advanced techniques
in the library of Florida Atlantic University, and an application for the Los
Angeles Police Department in the storage and retrieval of information from

police records and crime reports.

Section 11 also considers the various hardware and software capabilities that
are applicable to the S&T information and documentation area. Here we present
an assessment of the current state of development of computers, high-speed
memories, and bulk storage devices, and the software involved in their opera-
tion. Material with regard to input-output equipment and entry and display
equipment is given. The latest advances in technical data-dissemination
equipment and facsimile equipment are shown. Also included is some material
on equipment for microfilm and microfiche, print reading, print composition,
and document reproduction and handling. The state-of-the-art in each of these
areas is assessed, and predictions are made regarding the capability of such

equipment five to ten years from now.

2.2 RECOMMENDATIONS

Detailed suggestions regarding the S&T information and document &rea will be

found throughout the volumes. There are, however, five basic recommendations

which are:

" 1. The President anc Congress should adopt as a basic national objective
the concept expressed in the following proposition:




"The Federal Government has the responsibility to assure that there

exists within the United States at least one accessible copy of each
significant publication of the worldwide scientific and technical

literature."

Legislation should be drafted and presented to Congress to establish
a Scientific and Technical Information Bureau employing the concepts
described in section 5.2. The funds enumerated in that section

should be included in the FY 67 budget.

The concept of the Responsible Agent system as developed in section
5.3 should be adopted by executive order. Legal authorities should
examine the various laws and executive orders which are affected by
this concept and should draft appropriate legislation or changes to

executive orders to effect the implementation of the concept.

When Congress has adopted the concept stated in 1. above, the various
other basic principles and design requirements listed in section 4

should be promulgated in an executive order.

The Executive should endorse the implementation plan contained in
section 5.4 and direct the various agencies of the executive branch
to immediately proceed with such implementation actions as are
possible to assure the carrying out of the recommendations given

above. Some of the design requirements do not depend on new

‘legislation, and they should be implemented promptly.

o
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SECTION 3
STATEMENT OF THE PROBLEM

There are some who argue that there is no S&T information and documentation
problem. After having reviewed the area in detail one can only conclude that
such assertions either are made from a narrow consideration of the many facts
involved or are made regarding some very limited aspect of the problem. In
this section the problem is considered from a broad point of view; in the
next section the basic propositions and detailed requirements of the system
design are presented. A full appreciation of the S&T information and docu-
mentation problem can only be gained from a careful perusal of this entire
report; nevertheless, a summary statement will give the reader a feeling for

the problem.

3.1 THERE Is A NEED FOR THE ADOPTION OF A BASIC PROPOSITION

It is stated as a fundamental proposition that the Federal Government has
the responsibility to assure that there exists within the United States at
least one accessible copy of each significant publication of the world-wide
scientific and technical literature. (This proposition is presented and
discussed in section 4.1.) This basic proposition has not previously been
explicitly accepted as a responsibility of the Federal Government, yet it
seems apparent that such a proposition is fundamental in our increasingly
complex and sophisticated technical society. For our society to retain its
leadership in science and technology, it is necessary that the Government
make aviilable within the United States the basic documentation and informa-
tion underlying science and technology. While this is true of our industrial
technology generally, it is even more true of our defense technology. The
unusual and frequently unanticipated needs for information about foreign
developments, geography, cultures, and potentials become of great importance
in times of national emergency. This proposition regarding S&T information
and documentation is a keystone to continued excellence in boilh the civilian
and defense sectors, yet it has not been formally adopted as a matter of
policy. As a result, many agenciec of the government are not taking steps

to implement this policy.
3,2 THERE ARE INCREASING NUMBERS OF USERS AND USER REQUIREMENTS

Data in the tables of section 7 spell out the rapidly increasing number cf

users of S&T information and documents. It can be said that there will be
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about a 50 percent increase in the number of scientists and technologists in
the next five years, and estimates show a continual growth. In 1960 there
were 2,370,000 scientists, engineers, and technicians in the United States;

it is estimated there will be 4,000,000 by 1970, at which time they will
represent 4.7 per cent of the total labor force. By the very nature of their
work, those engaged in science and technology require scientific and technical
documents and information. Their requirements differ substantially, depending
on the kind of work they are doing. Scientists and scholars require one kind
of service, engineers another kind, and managers of technical efforts a third
kind. There is considerable evidence that the present S&T information and
documentation system of libraries and information centers is not adeguately
meeting even current needs, and that it will be increasingly difficult to

cope with a large increase in user requirements.

3.3 THERE IS AN INCREASING NUMBER OF DOCUMENTS

Most of us know that the sheer number of journals, reports, books, and pam-
phlets is increasing. Individually, we are inundated by too much material.
But how many of us stop to think that the number of publications doubles about
every 15 years. One estimate places the number of technical documents pub-
lished in 1961 at 658,000 and the number to be published in 1970 at 1,143,000.
In 1964 the Library of Congress had over 43,000,000 items in its collection.
This collection grew over 180 per cent in the last 26 years--no wonder new
buildings are required: As the sheer number of documents increase, it
becomes more and more difficult to cope with the acquiring, cataloging,
indexing, announcing, circulation, and storing activities that must go on in
any large research library. Libraries try to solve some of these problems

by becoming more specialized, by restricting their clientele, or by just not
keeping up. Clearly, a rationalized system for dealing with the increasing
number of documents is needed.

3.4 THE PrRESENT SYsTEM Is IN DIFFICULTY

There are numerous pieces of evidence to indicate that the present system
1s having a more and more difficult time in rendering quality services. It
is hard to give exact figures to support this statement, but there are many
separate pieces of information which lead to this conclusion. Examples are:

1. At this session of Congress the Library of Congrese helped sponsor

= e s S L ettt r———————e R R SR VR R S g
vetymsli— ——p




a special appropriation of $5 million tc fin:nce un unusual cataloging
effort. Library of Congress catalor curd:s =re uced throughout the
libraries of the nation, but their publicntion lu; i- becoming intol-
erable and they are covering a smaller proportion of the total number

of documents.

Some libraries have large backlogs of documents and books which they
cannot process into their collections. It is reported that one major
library has 250,000 serial issues which are simply dumped in stc.age

because they cannot be processed fast enough.

There are many new information exchange mechar®sms coming into use
because the traditional means of communications are inadequate. The
large number of trips from center to center, the informal publicatiors,
the extensive use of very early preprints, and the restricted symposia
are all evidences that older and more public methods of communication
are being supplemented.

Many of the nation's libraries are adopting restrictive policies re-
garding the services they render. Increasingly, major university
libraries are refusing to serve geographically related industrial
organizations because of a lack of adequate library resources.

User studies show a significant dissatisfaction with the present
system and, at the same time, a serious lack of information about
how to use the system. The user, as customer, is turning to other
sources or is not using the system to the extent he should.

The number of people trained and attracted to librarianship is much
less than the demand, and the number of new pecple entering the field
represents a growth which is lower than the rate of growth of the
general professional work force.

The budgetary situation for most private research libraries is critical.
Major public libraries are curtailing services and stinting on starf
because they c. “not raise the money to maintain their usual services.
Large private foundations and phila.thropists are no longer supporting
library operations, and municipal funds are in short supply.
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8. 1In an vncoordinated fashion, many parts of the S&I' information and
documertation system are depending on Federal support. Direct sub-
sidies, page charges, special grants, overhead allowances, special
working agreements, and contracts all signal the dependence of the

traditional system on the Federal Government.

3.5 NeEw TECHNOLOGIES HAVE NOT BEEN APPLIED

It is something of a paradox that libraries have been very slow to adopt
modern technology and computer techniques. There are a few exceptions, but
most libraries use the same manual techniques today tnat they used 50 years
ago. There are three basic causes for this situation. Most librarians and
the traditions of librarianship are grounded in the humanities rather than in
technology. As a result, many policy-makers in libraries tend to be very
unsure of the potentials of modern tecunology. Another cause is the relative
poverty of libraries. Usually, libraries have barely been able to fund their
current operations, let alone experiment with new techniques. The third cause
is that automated techniques are not yet developed for easy adaptation to many
libraries. The development cost to adapt automation and advanced technology
to document and information center problems is quite high. So far, the Feder-
al Govarnment's efforts in this direction have been very modest, .ut if we are
to cope with increasing numbers of users and increasing numbers of documents,
new techniques need to be developed and applied. Demonstration projects need
support and general packages of softwarc need development so that they can be
readily adapted to many libraries. Without Government support for the intro-
duction of modern technology, it appears thai the documernt system will become
less and less able to cope with the demands being made by users and with the
number of documents to be handled. (See section 11 for a discussion of the
capabilities of technology for assisting in thc S&7T information and documenta-

tion areas.)

3.6 LONG=RANGE PLANNING IS NEEOED

Tre present system (described in detail in section 6) is composed of many in-
dependent units: within the Governmen', at universities, in profecssional
societies, as private efforts, and in industry. £Euch of these units goes its
separate way in terms of its local plans and resour~cs. Fach perceives its
individual problems but may or may not be aware of the larger national problem
fincluding problems of overlapping collections, duplicate :ataloging, inade-

quate service to come user communitles, etc.). There is no naticnal long-range
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plan or planning body to bring about any cohesion in these separate efforts.
There is a need for the development of national policy regarding 5&T informa-
tion and documentation problems. The progressive accessment of the problems
and the direction in which colutions schould evolve need continuous attention.
In the past, ad hoc study groups or individual government servantc rave devel-
oped plans or suggested solutions to the problems, but these effort:s have not
led to any consistent action. Often, partial solutions represent the success
of a particular user group, such as medicine's success in achieving Goverrment
establishment of the National Library of Medicine, and the rendering of MEDLARS
services to the medical profession. The lack of any plan and the promotion of
various partial efforts has resulted in the situation where the Governmen* hac
no consistent position toward either its own agencies or toward the support of
external S&T information and documentation activities. As the pressures of
increasing user population, increasing numbers of documents and increasing
potential of advanced technology continue to mount., we see both a slow reduc-
tion in the quality of previous services and efforts to find partial solutions
to problems. Long-range plans are clearly needed.
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SECTION 4
BASIC PROPOSITIONS AND SYSTEM REQUIREMENTS

4.1 BASIC PROPOSITIONS REGARDING DOCUMENT=HANDLING SYSTEMS

In designing any system, it is of fundamental importance to clearly state the
basic propositions or assumptions which form the foundation on which the design

rests. Discussed below are a set of basic propositions which have guided the
system concepts presented in this report. ‘

4.1,1 THE FEDERAL GOVERNMENT HAS THE RESPONSIBILITY TO ASSURE THAT
THERE EXISTS WITHIN THE UNITED STATES AT LEAST ONE ACCESSIBLE COPY OF

EACH SIGNIFICANT PUBLICATION OF THE WORLOWIDE SCIENTIFIC AND TtC““ICAL
LITERATURE,

This statement is fundamental to the whole system conreption, yot it contains
several ideas which need elaboration or qualifiecation.

The phrase "each significant publication” implirc cevora! rrchlancs, How does
one determine what is significant? Thiz murt be busey op heapear eteeent.
This implies that a document or a rood abrotract murt be asallab ie Orom which
the judgment can be made. II a documer® (ciFu!ficant er nY 15 not In the
United States, then the Judgment mu.* be rode Ly o omeone In o relgn countiry;
presumably the foreign country of <}~ deswrernt’. orl-in rcontaline oxnerts best:
able to judge the guality of the publina'icn. TRut arc <hey Less able 4o judge
its significance as far as the United Ctatec iz conuerred?  Refors 1047 how'g
sure would we have been of the significance of « Acseription of the geography.
or geology of the caves of Cuba? Judementc of irni¥iancc cannot be made in
terms of current perception of possible micsion relevance cince this is sub-
Ject to periodic change. Rather, cignifieance rerds to be Judeed In terms of
the soundness or workmanlike character of the work reportei. In the long run -
the system should aspire to having each published document avallable in the
United States and evaluated by appropriate United States cpecialists. As a
minimum effort we would want to include all publiched cerials. Documents frbm
established monograph services and bookc from ~stabliched publishers should be
included. Occasional reports and pamphlets would be the last to be includad.

How soon we can achieve this goal is larrely a matter of how important we think

it is relative to competing goals and *he willingnecc of Consress to make funds



available. (We may be closer to this goal than we realize. The holdings of
the intelligence agencies are vast. While beyond the scope of this study, an
investigation of the extent to which unclassified intelligence community hold-
ings could be made available more rapidly to the civilian community should be
undertaken. )

The phrase "the Federal Government has the responsibility to assure"” has vast
implications. For one thing, it implies that a system in the Federal estab-
lishment will know what is available in the United States--not only in Govern-
ment depositories, but in private and university libraries. In other words,
there must be a national union listing and an indexing of document holdings of
major libraries. This is a vast undertaking and implies a degree of Govern-
ment responsibility and awareness which has not been explicitly accepted in

the past.

"One accessible copy'" also needs elaboration. It says that there must be at
least one copy of each document which can be reached in an effective manner by
some yet-to-be defined class of users. The idea of "accessibility" does not
mean that there exists one copy which can be obtained in an emergency or under
a court order; rather it implies that a copy or a reproduction will be avail-

able in reasonable time (see sec. 4.1.3) to any qualified user.

What is meant by "scientific and technical literature?" There is no disagree-
ment about including the basic sciences--astronomy, mathematics, physics, chem=-
istry, biology--but what about the behavioral and social sciences? The system
should include these areas because of their increasing national importance and
their rapid advances. In other words, psychology, sociology, cultural anthro-
pology, political science, and econumics fall within our definition of science

and technology. "Technology" alsc implies problems. How far do we go in areas

such as industrial engineering, manufacturing technology, management engineering,

etc.? The system should include these areas. Again, achievements will be meas-
ured by the success of those responsible for obtaining the funds and operating

the system, but the goal is to cover science and technology as broadly defined.

4.1,2 THE FEDEPAL GOVERNMENT HAS THE RESPONSIBILITY TO SEL THAT THERE IS8
APPROPRIATE ACQUIRING , ANNOUNCING, PROCESSING , AND MAKING ACCESSIBLE THIS

SIGNIFICANT WORLOWIDE SCIENTIFIC AND TECHNICAL LITERATURE,
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TC come ex*er* *hiz rropocition ic an elsboration of proposition L,1.1. It
sp~1ls out the *hings *hat have ‘o b2 done and asserts the Federal Government's
responcibility to see ‘het they are done. The word "appropriate" modifies all
of the gerundc following it, cince each implied action has some limitation--
acquiring ic limited as discuszed in L.1.1 and, similarly, for each action.

But how much announcing--to each citizen, to each interested citizen, to each
qualified user? These are details which will evolve as the system develops

and which will change as the system changes. For the time being, "appropriate"

will be defined by the actions taken in achieving proposition L.1.1.

The word "processing" needs definition. By processing we mean the internal
operating processes that must take place in a library or center in receiving

a document and preparing for its storage and circulation--such things as
accounting, descripti—e cataloging, and classifying are included. The processes
of translating, indexing, and abstracting are also included unless the context
indicates otherwise. In an automated system, processing would also include
whatever preparation in digital form is required to enter the document into

the system. Processing would also frequently include some form of copying for
micro-reproduction. Processing implies many professional and clerical operations

and Jjudgments.

4.,1.3 THE FEDERAL GOVERNMENT HAS THE RESPONSIBILITY TO ASSURE THAT WORLDWIDE
SCIENTIFIC AND TECHNICAL LITERATURE IS ACCESSIBLE TO QUALIFIED INDIVIDUALS WITH=

IN THE UNITED STATES,

How do we interpret "to assure that worldwide scientific and technical litera-
ture is accessible to qualified individuals"? First, it seems that there needs
to be some restriction on who should have the right to documents at Government
expense. Presumably the Government does not have the obligation to make docu-
ments available free to every citizen. But how does one establish criteria as
to who is "qualified"--what attributes must a person have to be qualified and
who will judge? Our feeling is that the criteria should be as broad as possible
and that any except the grossest screening may well be more expensive and cum-

bersome than it is worth.
This brings us to the question of the meaning of assuring the sccessibility.

This does not mean the free accessibility. The user should be willing to show
that he 1s qualified to receive the document by expressing a willingness to
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pay a reasonable fee for the document. The fee should be as modest as possible
to cover only a fraction of the overall average cost of obtaining, processing,
and copying documents, even though the cost of processing particular documents
may be quite high. If the fee involved can be kept small enough to be met by
serious users, the whole question of who is qualified probably does not need to |

be considered (except for matters of military classification).

There is another point regarding accessibility that has to do with when and |
where a document is accessible. It is our feeling that the "where" part of the

question may become unimportant if a user is assured of receiving, within five J
working days of his request, a copy of the desired document. (While five work-

ing days falls short of the ideal, it is our belief that it cannot be readily I
bettered if the docnent must be obtained away from the requester's work loca-

tion and is transmitted by mail or delivery services.) At times this will be

too slow. The Federal Government does have a responsibility for assuring faster l
service if the user is willing to pay a price which is appropriate for such

faster service. It is felt that faster than five-day regular service is not now ]

feasible, although ultimately a faster time is desirable.

4.1.,4,  IT IS ASSUMED THAT ANY SYSTEM(S) MUST TAKE ACCOUNT OF PRIMARY PUBLICA=
TIONS (E.G, ,BOOKS, SERIALS, PAMPHLETS, REPORTS) AND SECONDARY PUBLICATIONS

(E.G., NDEXES AND ABSTRACTS) AND THE PROCESSING OF THESE,

4,1.5 IT IS ASSUMED THAT INFORMATION CENTERS ARE A PERMANENT PART OF ANY

NATIONAL SYSTEM(S) FOR HANDLING SCIENTIFIC AND TECHNICAL INFORMATION,

4,1.,6 IT IS ASSUMED THAT A CRITICAL PART OF THE SCIENTIFIC AND TECHNICAL INFOR-
MATION SYSTEM IS IN THE NON=DOCUMENT AREAS, SUCH AS ORAL COMMUNICATIONS , CON=-

FERENCES, ETC,

This proposition is included because non-formal means of communication are very
important to the working scientist and technician. 'The formal products of meet-
ings, symposia, etc., such as published proceedings or reports, enter the docu-
ment system and are handled like any other document. But since a national
information system should have as a goal the promotion of the expeditious

exchange of scientific information, it should be concerned that visits from
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laborato:ry to laboratory, informal newsletters, small restricted meetings,

etc., be supported at the most productive level.

4.1.7 IT IS ASSUMED THAT ANY COMPREHENSIVE FEDERAL SYSTEM(S) MUST BE THK

RESPONSIBILITY OF THE EXECUTIVE BRANCH OF THE GOVERNMENT,

Under our system of government it is axiomatic that the management and opera-
tion of any major operational activity fall under the purview of the executive
branch of Government. In section 4.2 there are listed a number of requirements
for a number of functions which must be discharged by some agency. It seems

apparent that such activities properly belong with the executive.

4.1.8 WHILE THE SYSTEM(S) ESTABLISHED FOR THE FEDERAL GOVERNMENT WILL BE IN~
CLUSIVE OF ALL THE SIGNIFICANT SCIENTIFIC AND TECHNICAL LITERATURE, NEVERTHE-
LESS, THERE WILL BE IMPORTANT PORTIONS OF THE NATIONAL INFORMATION SYSTEM(S)
(PUBLISHERS , ABSTRACTING AND INDEXING ACTIVITIES, RESEARCH LIBRARIES, ETC,) INDE=
PENDENT OF THE FEDERAL GOVERNMENT, THE IMPACT OF THE FEDERAL PORTION, IN TERMS
OF SUBSIDY, COOPERATIVE SERVICES, AND LEADERSIP, WILL HAVE AN IMPORTANT INFLU-
ENCE ON THE NON=FEDERAL PORTION, AND THIS RELATIONSHIP MUST BE CONTINUGUSLY EX-
PLLORED AND DEFINED, WITH THE GOVERNMENT TAKING SUCH ACTIONS AS ARE NECESSARY TO

MAINTAIN A VIABLE SYSTEM,

4.1.9 IT IS ASSUMED THAT THE DOCUMENT=HANDLING SYSTEM(S) WILL SERVICE A WIDE
VARIETY OF USERS, INCLUDING AMONG OTHERS:
SCIENTISTS, TECHMICAL PERSONNEL, SCHOLARS, AND STUDENTS WORKING IN
ACADEMIC SETTINGS,
SCIENTISTS AND TECHNICAL PERSONNEL WORKING PRIVATELY, IN INDUSTRY,
AND IN THE GOVERNMENT,
ADMINISTRATORS, MANAGERS , AND LEGISLATORS.

This statement is intended to emphasize the idea that the users to be served
by a national system form a heterogeneous group, each having a need for some-
vhat different services. Frequently, past systems have concentrated on one or
another of the user groups without showing much concern for filling the needs
of a wide variety of users. Here it is explicitly recognized that a national

document system(s) must render services tc all the users listed above.




Recognition of the wide variety of users brings into focus the 'wholesaler-
retailer"” concept. It is sometimes said that tlic national system should assure
that regional or local libraries have ready access to documents from a central
system (the wholesaler concept). The local libraries would in turn be the
focus of interaction with the individual user (the retail concept). While this
would no doubt be the typical form of operation, it is nevertheless true that
often our present national libraries and centers serve individuals in the same
fashion as local libraries. It thus seems apparent that a mixed mode of opera-
tion is in effect and will probably continue.

This basic premise does not mean to imply that the national system would direct-
ly service those students or scholars who are now adequately served by our fine
research libraries. At the same time, it does emphasize that a national system
would have a respcer ibility to see that all classes of users are served at costs
which are reasonable to the user. Clearly, complex relationships between Govern-
ment services and other services are implied that will need to be worked out as

the system evolves.

4.1.10 IT IS ASSUMED THAT THE INTRODUCTION OF ADVANCED TECHNOLOGY INTO THE
NATIONAL DOCUMENT=MHANDLING SYSTEM I8 REQUIRED, ULTIMATELY, THE GROWTH IN
NUMSER OF DOCUMENTS AND THEIR REPRESENTATIONS WILL BE 80 GREAT THAT PROBLEMS
OF COSTS, STORAGE SPACK, PRESERVATION OF DOCUMENTS, INDEXING, ETC,, WILL BE~-

COME 80 LARGE THAT MANY OF THE PRESENT MANUAL SYSTEMS WILL BECOME INADEQUATE,

4.1.,11 THE QUESTION OF COST/EFFECTIVENESS IN INTRODUCING NEW TECHNOLOGIELS
INTO THE DOCUMENT=HANDLING SYSTEM NEKEDS TO BK DETERMINED IN TERMS OF THE SERVe
ICES RENDERED, NOT BY COMPARISON TO THE COSTS OF MANUAL SYSTEMS WHICH 00 NOT

EFFECTIVELY PERFORM ALL OF THESK FUNCTIONS,

4,112 1T 18 ASSUMED THAT ANY SYSTEMS PROPOSED MUST BE EVOLUTIONARY IN CHAR=
ACTER IN THE SENSC THAT THEY WILL START WITH THE PRESENT SYSTEMS (LIDRARIES,
INFORMAT ION EXCHANGES, ETC,) AND EVOLVE TO FORMS WHICK WILL BE CONSISTENT WITH
AN OVERALL PLAN, THERE MUST BE FLEXIDILITY FOR NEW ORGANIZATIONAL AND ADMINIS~

TRATIVE ARRANGEMENTS IN TERMS OF BROAD, LONG=RANGE PLANS,

4,1.13 THE SYSTEMS DEVELOPED FOR TMEK SCIENTIFIC AND TECHNICAL LITERATURE NEED
NOT NECESSARILY BE COMPATIBLE WITH SYSTEMS USED FOR OTHER PARTS OF THE WORLD

LITERATURE, SUCH AS LAW, THE ARTS, AND HUMANITIES. FOR INSTANCE, THE INDEXING,




CATALOGING, PROCESSING , AND STORAGE SYSTEMS FOR SCIENTIFIC AND TECHNICAL LITER-

ATURE MAY BE DIFFERENT FROM THOSE FOR OTHER LITERATURE,

4.1,14 IT IS ASSUMED THAT CLASSIFICATION AND INDEXING SCHEMES ADOPTED FOR OUR
NATIONAL SYSTEMS WILL BE AS COMPATIBLE WITH INTERNATIONAL PROCEDURES AND STAND-

ARDS AS |S FEASIBLE,

4,2 STATEMENT OF SYSTEM REQUIREMENTS

The basic prorositions previcusly presented form a foundation on which designs
must be based; this section adds :ore detailed and sumewhat more specif'ic
requirements. The following set oI reaquireresnts for a naticnal docwrent-
handling syste:n was derived fros the resulis of cur analyses of user studlec,
previously proposed plans, the current osyote:., tne lie cycle of docwrents In
the scientific and technical docurert zystem, and statistical suwmmaries. Audli-
tionally, the requireseants were added tu or modified as a result of our (lc-
cussions with a nurber of well inTorred peorle in thic area. A: erocento, e/
represent our Jjudgment regarding the varicus problen aredas tnat must be provi:

for in any satisfactory syster decig:n.

These requirements were uced as the basic for the evaluution of all the cyoten
concepts set forth in section 5 of this report. The results of this cvaluation

are presented in section 5.9.

It is felt that any alternative conceptc or plans for a rational systeor chould

be evaluated in light of thece requircrments.

The requirements arc orpanized in‘c the tollowing eight rroups:
1. Adainistrativ. and Crr-anizational Requirements
. User<Oriented Rejuireme:®s
. Internal System Operwticrau Reguiremernts

. Requiremcrts Regamdirg the Production ard Representatiorn ! Documern's

. Requiremerts for SJystem Fvolu®icn

2
3
L
5. Requireme:ts Revardii,s Discemination and Special Services
6
7. Requiremerts for Education a:d Training

]

. Research arnd Development hegquirements




4,2.1 ADMINISTRATIVE AND ORGANIZATIONAL REQUIREMENTS
This group of requirements defines the need for administrative and organizational
changes and define some of the functions which should be satisfied.

4L.,2.1.1 A central administrative and policy setting orgenization is required to
coordinate and implement overall policy concerning the Federal Govern-
ment's role with respect to the national system for scientific and
technical document handling.

4.,2.1.2 Tnere is a requirement to establish Federal policy and recommendations
concerning legislative bases for document and information services in
the several agencies. This is required in order to more effectively
Jevelop any national system. Proper coordination with Congress will be
necessary. In order to implement this requirement the following steps
must be taken:
(1) A review of existing legislation .

(2) A review of proposed legislation affecting documents and in-
formation services and the proposal of eppropriate legislation
to make the legal basis for document and information services
consistent and coherent with respect to a national informat._on
systen.

h.2.1,3 Policies are required to allow budget estimates for and actual costs
of document and information handling services to be readily identified.
This implies the following:
(1) Comparable cost data must be acquired and analyzed.

(2) The central organization should review with each agency its
budgetary requirements in terms of document and information
handling services.

(3) A policy is required which provides that the central organiza-
tion be involved 15 the actual budget reviev of all agencies
relative to document and information handling services with
the Bureau of the Budget.

4,2.1.4 Overall planning and coordination are necessary to achieve long-range




L.2.1.5

kg

goals for document and information handling services.

(1) Included in this requirement is the reed to provide for coordi-
nation of the development of certair facilities (e.g., micro-
form, reproduction, and storage) ard the development of plans
to coordinate the concept of regicnal services (e.g., Agency and

GPO depositories).

(2) Also included are the needs for policies to coordinate switching
(i.e., referral; mears for the document and information hand-
ling systein with swit-%ing means for information about current

research and development efforts.

There is a requirement for detailed and consistent records and proce-
dures oriented toward document and information handling and related

services.

4,2.2 USER-ORIENTED REQUIREMENTS

These requirements specify the kinds of users to be served and the needs of these

users.

4.2.2.1

b.2.2.2

L.2.2.3

Lh.2.2.4

The system must remain continuously responsive to the needs of its
users. The stalf of the system should constantly view the users as
constituting a group of customers, the satisfaction of whose needs is
the basis for the establishment and continued eristence cof the systenm,

and for the creation and maintenance of any particular service,

The system should have the capacity to handle an increasing number of
users, though the rate of increase may not be as rapid as it has been

in recent decades.

The system must provide for serving a w’‘de ~ange of usc:r-s: for exarmpl-,
scientists, technical personnel, sctuiu-s, and students working in
academic settings; scientists and technical personnel working privately,
in industry, and in the Goverrnment; adrinistrators, managers, and legis-
lators. The system should prc/ide for a wide range of services to its

ugers.

The system shoula operate in such a manner that all classes of users
(e;g., engineers, researchers, practitioners, information technologists,




L-10

and librarians) may use it in fulfilling their appropriate needs.

4.2.2.5 The system should be easy to use; it should provide the approrriate
documents with the least effort on the part of the user: for example,
scientists, engineers, and practitioners should have easy personal
access to current professional and trade journals in their own and re-
lated fields.

4.2.2.6 The system should provide efficient methods for conducting searches,

processing requests, and disseminating documents and information.

4.2.2.7 The system should be capable of fast response. An interim goal for the
speed of response should be to guarantee that a request for a document
should be filied within a maximum of five working days, and that a bib-
liographic request should be filled within a maximum of three working
days. Shorter times than these should be the long-range goal. In ad-
dition, the system should be capable of providing faster responses ir
special circumstances.

4.2.2.8 Users should be able to influence the system through the establishment
of appropriate feedback mechanisms.

L.2.2.9 A switching (i.e., referral) system is needed that will:
(1) Inform users about current reseurch and development efforts per-

tinent to their interests.

(2) Guide users to the collection, storage, distribution or other
activity of the S&T document ard information handling system
that is most appropriate to their needs. '

4.2,3 INTERNAL SYSTEM OPERATIONS REGQUIREMENTS
This set of requirements is concerned with the operation of the system as a
system. The requirements deal with documents ard their prccessing and control.

4.2.3.1 The system should contain at least one reproducible copy of every sig-
nificart foreign and domestic document and at the same time min:mize
unnecegsary dupiication ¢f acquisition.




4.,2.3.2 The system mus* przvide for complete coverage of sclence and technoiogy

assuring *ha* no sigrnificant gaps exis*. This implies:
1) Qesgrrers swovied and accecement of the current status of col-

LrotLi s Wit recpec*t, o ceientific and technological coverage.

(2) The accignment of recponsibility should be clear and coordi-

nated.

L.o. 5.3 At least one -ony 27 each document entering the system should always

A ¥ 1
.

W

be readily -~atat. -hereafter. This implies:
(1) Main‘erance of current inventories of libraries, document and
infcrwation ceniers, and the like, both for the purpose of
proper internal administraticn and for the purpose of ensuring

~omtinuing accessibility.

{.) Krowledge of the principal subject ~ontent sufficient to locate

iesired documents in the system.

/) The system should minimize redundant control files. A long-
range goal is centralized control files that are so easily

accessible that only minimal local files are nececsary.

The system must employ efficient management techniques for documert and
information handling. This includes the use of automuted equipment and

techrniques vhere appropriate.

inere i{s a requirsment to have decentralized local access points %o
documents and information in order to meet the needs cf a geographi-

cally dispersed user populaticn.

After acquisition, *he system should provide for the long-term precerva-
tior and ry*=ntion of 1ts document holdingu. Peclodic review of holdings
shouid a.iow for purging from active filies darad cn docurent usage. This
requirerent influences policy with regard *o the loan, reproduction, and

d.ztritution of documents to qual’fied rejueczters.




4.2.3.7 Criteria, processes, and techniques should be developed for minimizing
unnecessary redundancy in the system. This would include consideration
of the following:
(1) Overlap in collections.

(2) Duplication of indexes, abstracts, and translations of the

same item.
(3) Duplication of loan, reproduction, and reference services.
(4) Ongoing studies and reviews of duplicative services.

4.2.3.8 With respect to processing and manipulation of documents, there is a
requirement to develop standards and ensure compatibility of the var-
ious products. This includes:

(1) Standards for document reproduction and specification of tech-

niques for reproduction.

(2) Compatibility of products such as indexes, catalogs, and the-
sauri so that the tools used by the various agencies are readily

convertible.

(3) Both hardware and software aspects of machine system applica-
tions need to be reviewed and criteria and standards for their

applications specified.

4.2.3.9 Standard methods for processing and servicing requests for documents -
need to be developed.

4.2.3.10 The system must minimize redundant keyboarding. Control information
must be created early in the document cycle and must accompany the
items through the cycle, for exploitation with minimum manual labor.

4,2,4 REQUIREMENTS REGARDING THE PRODUCTION AND REPRESENTATION OF DOCUMENTS
These requirements are concerned with the number of documents, their quality,
restrictions regarding their use, and related matters.
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h,2.b.3

Lo hb

+2.4.1 The system must have the capacity to handle a 5-6% annual increave Ir

significant documents. An increase in translation capabllity will nlco
have to be provided.

The system should encourage the improvement of document quality and

the reduction of document volume by efficient use of such techniques

as critical review, technical evaluation, purging, retiring of unused
or infrequently used materials, and bibliographic control of collec-

tions.

(1)

(2)

(-)

(4)

(5)

This requirement implies:

Improved acquisition policies including the coordination of

acquisitions among the several agencies within the system.

The development of methods for screening documents by critical

review.

There iz a need for providing for the archival function, i.e.,
‘YLe function of ensuringe the permanent retention of at least

one accessible copy of each document entering the system.

There ic a requirement for the devnjcorrent of axnlicit poiiriee
cr the purping of docupm-nt:s Ura working collections. There
policies will be depender® upcn *he rreanec by which the arehival
function iz provided. There wi | raed 0 be puldelines Yor

purging as a function of iccurment usnge, document nge, etc,

The syetem muct minimize redundant analysic of content for bib-
liorraphic identification. The system muct provide minimal
criteria, procedures, and coles necessary 0 ensure concictency

in the rating. tacrinre, and ldentification of each item it Ir

t0o hardle,.

Policiec are required to insure minimuz time lag between completion

of research and developmen® work and anrouncement and publication of

results.

Policies are required concerning Federa: support for professional

societies related to their effective functioning as a part of any




national scientific and technical document handling system, particu-
larly their activities in abstracting, indexing, and dissemination.

4.2.5 REQUIREMENTS REGARDING DISSEMINATION AND SPECIAL SERVICES
These requirements specify the kinds of dissemination that should be made and

define various user services.

4.2.5.1 A requirement exists to provide efficient and economic dissemination
techniques. Dissemination techniques should be continually re-evalu-

ated. This includes:
(1) Providing for appropriate channels and mechanisms for storing

and disseminating the documents.

(2) Responsibility for the capability of the system to provide a

hard copy and/or microform copy of each document.
(3) Provision for efficient and timely distribution of documents.

(4) Establishing criteria and guidelines concerning application of

active dissemination techniques.

L.,2.5.2 There i3 a requirement to miniaize constraints on the dissemination of
scientific and technical information imposed by proprietary and security
restrictions or by discrimiration z2rainst po.ential users who are not

members of a yiver documen! Tcommunity.' 16 implement this requirement

the system should: '
(1) tablish a pollcy which reauires the con*inuous review and

Justification of vractices with fcspcct to sccurity classifica-

tions of scientific and tecbhbni-al repoir's.

(2) Cause more vigorous application of *he * ime-phased down-yrading
T P

principle where such du-s ne* *.OW 2pply.

L

(3) ‘There is a requirement that Fmirral policies with respect
to reprriing resultc of Govorrmet-rporcored Gk, activities

be effectively implemented,

7543 Policies_éhould be ertnhlirhed which minimize the cost t) ncers of

-0y .
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h.2.5.4

L.2.5.5

4.2.5.6

large dissemination activi‘ies (e.g., the Clearinghouse for Federal

Scientific and Technical Information).

More cfficient acquisition and dissemination of foreign source mater-

ials and their translations should be effected.

The system should provide for the dissemination of scientific and tech-

nical information through oral and other informai communication media.

A number of information analysis centers have evolved as part of the
present de facto system. Appropriately, these information analysis
centers differ in structure, organization, and services. The system
should provide for the review of the basis for the existing activities
and determine criteria for establishing information analysis centers

applicable to the entire national system.

4,2,6 REQUIREMENTS FOR SYSTEM EVOLUTION

These requirements define the factors which lead to modifications in the system.

h.2.6.1

h.2.6.2

4.2.6.3

4.2.6.4

4.2.6.5

Changes must be evolved in such a way as to minimize the disruption in

present services.

The system must provide for the coordination of a user-oriented quality
assurance program designed to measure and improve the efficiency of

services.

The system must provide for continual review of its operations in
order to be capable of modifying them appropriately and promptly.

The system must be so designed as to provide for efficient and timely
modification brought on by changing requirements.

The system should be responsive to changes required as a result of
user needs evaluation, development of new techniques, and the appli-
cation of research findings.
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4.2.,7 REQUIREMENTS FOR EDUCATION AND TRAINING
There are requirements to educate and train both those who use the system and

those who operate it.

4L.2.7.1 Users and potential users (e.g., students) should be made aware of the
available services; educational and training programs concerning the

use of the system should be provided.

4.2.7.2 There is a national requirement to insure that sufficient numbers of
adequately trained personnel for operating the system are available.

This includes categories such as librarians, information technologists

and scientists, and clerical personnel. This implies that the system:
(1) Give examples and suggestions for curricula in colleges and

specialized schools.

(2) Give examples and curricula for in-service and on-the-job edu-

cation and training.

(3) Provide support and subsidies to appropriate educational insti-

tutions.

(4) Help specify performance standards for various tasks to be per-

formed.

4.2.7.3 There is a requirement that the system be designed so as to minimize

the amount of training required for its operations.

4.2.,8 RESEARCH AND DEVELOPMENT REQUIREMENTS
There is a requirement for a coordinated program of research and development in
the information sciences and thc information technologies. The emphasis here is

on the need for coordination to establish a balanced program that will give

appropriate weight to all aspects ~f the neecessary rescarch and development.
Among the areas of most pressing current roccds for resoearch are:
4.,2.8.1 User Studies. Rescarch is5 @ ~dec to defermine both the recognized

and the unrecognizcd needs of users and to devise means of making

the information systems more responsive.




4.2.8.2 Document Representations. Studies are needed of how documents can be

condensed and represented by both manual and automated means, to serve
more effectively in providing current awareness and in aiding retro-

spective searches.

4.2.8.3 Evaluation Tools and Techniques. Tools and techniques are needed for

assessing the adequacy of information systems and their continuing

ability to serve their users.

4.,2.8.4 Communication of Information. Research is needed to determine the most

appropriate means for the system to facilitate information transfer
through informal and oral means as well as through formal documents.
Research is needed to clarify the role of documentation and other media
of information transfer in the growth of science and technology.

4.2.8.5 Equipment for Information Handling. There is a requirement for re-

search and development directed toward the provisioa of automated
equipment aids for the storage, manipulation,and transmission of in-

formation to users.

T T




SECTION 5

THE RECOMMENDED SYSTEM,
ALTERNATIVE SYSTEMS, AND AN EVALUATION

S.1 INTRODUCTION

This section precents the recommendo. ystewm concept and ceveral alternative

concepts. Each major «ecisn iz v noicercd in detail relative to itz operat -
ing characteristics, the functions it woule pearform, its ormanizational struc-
ture, and feacibility of itc implementation. Once the idea has been developed,
the arguments in {avor of and opposed 1c the particular design are civen.
ATter all of the alternatives have been concicdered indivicually, evaluative
comparisons are mide. Thece comparicons ~how the relative strensth and we.i-

ness of ecach of the differcent concept:o.

The number of basically different apnroaches th.ut can be taken to the 34T
document and information problem is falrly limited. We have considered four
quite different approachns (althousl: there sre three variations to onc iceu).
One formulation emphacizec the need tor un inteprative und plunning activity
relative to national and Poderal policzy. anothsr emphacizos the idem of - 5tab-
lishing responcibiliti=s for the geveral Fdoral departmoals and aroncies. a
different cone:r:ion iavolwvss ihe ~ontrzlization inlo on: lare~ Foderal or
private orzanizalion of all oporatins r-sponcitility. whil: anc'ier featur-o

o . i

the slow cvolut.ion of the <xict ne aysiom. Al of thes rar oo “iyvon various

interpretations and emphacis and can also o considored in oovoral combinat ionz,

In this section we'present ench concent within 4 framewor . which represents our
Judgment regarding its moct feacible ~onfi-uration. Our rreferred solution to
the S&T document and information tandlin:- proc:om jc ‘he ~stabl izchmont of a
Capping Agency and the implementation o! ‘h~ Rezsronzible Aesnt concrpt.  Four
alternative solutions ar- prosont b and 'he cnneorts oare covaluated, A short

resume of each secction i rivon trlow.

The Capping Agency Concept. OSection 5.7 cevelops the icon of n new agency

within the ezecutive branch which would have over=zli < Irective and review
authority relative to the SAT information nn: document-:tion prcblem. The
Capping Agency is not 2n operating agency but, rather, n overall executive
or manarement arency dealins with 8&T information ~nc . urument wctivities in
the various departments and asencies of the Federal Govornment and related

external groups.

¥ U — s .- . v 3w R P



The Responsible Agent Concept. The Responsible Acent Concept (sec. 5.3)

involves the establishment of recponsibility for the Federal departments or
agencies to assure the performance of the nerecsary operations in the S&T
information and Jormisenta‘ion area., Thin resporcibility is proposed for
sperified portions of *he cpactrr of diccinlines and micsions which fall
within the arecar of rconcern of thr Uedepral TSovernment. For the concept to

operate effeetively the Capping Aceney chould be nstablished.

Implementation. Cert:in <ctions rmist he tacen to implement the Capping Agency

and Responsible A.-c *  concepts. These are spelled out in detail in section 5.4,

The New Federal Operating Agency Concept. Section 5.5 considers the possi-

bility of e:st-blischins o New Operzting Agency in the Federal Government which
would tqe over complete recponsibility for the S&T information and document-
ation area. The new agency woulu not only be responsible but would also

operate 2 national service. The Capping Agency would not be required.

The Private Corporation Concept. Most of the functions and operations to be
performed under the New Operating Agency concept could also be performed by
a2 special private corporation. The idea of forming a special Government-

chartered corporation is developed.

A National Library Administration in the Executive Branch of Govermment. It
would be possible to amalgamate the major libraries now existing in the Fed-

eral Government. Because of the Library of Congress's sizable collections and
special status in the library community, the possibility is considered that the
S&T information and documentation problem could be solved by enlarging and re-
defining the responsibilities of the Library of Congress and the other major
libraries and information services. The Capping Agency would not be required.

Strengthen the Existing System. It can be argued that an adequate service is

no¥w being rendered and that the present system should be allowed to evolve wnuch
as it has in the past. The Office of Science and Technology might be strength-
ened and small guiding groups in other existing agencies might be formed to
achieve some additional coordination.

An Evaluation. Each of the above concepts is evaluated relative to the extent
it satisfies the system requirements, and the relative costs are considered.

Some evaluation of the political feasibility of each design is also presented.
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5,2 A CAPPING AGENCY

THE SCIENTIFIC AND TECHNICAL INFORMATION BUREAU (STIB)

A number of considerations presented in the section ~valuating the several
systems lead to the recommendation that a cappins arrncy be established. In
this section the nature and functions of the agoency are presented. The agen-
cy's name, organization, placement, and costs are considered. Finally, the

arguments in favor of and opposed to such an agency ar~ presented.

$S.2.,1 FUNCTIONS

The functions to be performed by the new agency, called hero the "Scientific

and Technical Information Bureau," are as follows:

5.2.1.1 Formulate Policy in the Areas of Responsibility for National

S&T Information and Documentation Activities. There are now several national

libraries, and it is argued elsewhere (cec. 5.3) that several other national
systems should be established. STIB should determine the S&T information and
documentation areas to be covered by the departments and agencies. It should
define the responsibility of the departments and agencies relative to a broad
range of activities, as implied by the ndditional functions enumerated below.

5.2.1.2 Formulate Pol.ry Rorarding Hon-Goverament Litraries. STIB

should establish Federal pollzy with raspecst to Suppor: and cooperation with
non=-Government libraries. As the Federal 3&T (aformation and documentation
program becomes elaboratcd and standardlzed, it will have an effect on non-
Government libruries. Problems of the nature of suppor: to be given such
libraries nend to be considered. GJome Frdrral agencies may delegate part of
their responsibilities to libraries or orranizations outside the Government.
To *hn extent that major university litraries or private libraries support or
back up Federal interes*s, they should be supported by Federal funds. At
present there is no comprehensive national policy defining the expectations
or relations between the Federal Government and the private S&T information
and documentation sector.

5.2.1.3 Formulate Policy Regarding Information Centers. There are some
300 major science and technology information centers throughout the country.

Some of these are supported by the Federal Government, some are in private
industry, and some are in universities. The services they render differ
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widely, ranging from centers which make simple referral, tc centers which
supply facts regcarding physical phenomena, to centers which undertake detailed
analyses with associated conclusions. User knowledge regarding these centers
varies from complete unfamiliarity to that developed through intimate use.
Consistent policy needs to be formulated regarding support and sponsorship

of information centers.

5.2.1.4 Formulate Policy for Depositories of Government Docume:.ts. At

the present time there are over 1,200 libraries throughout the country which
are depositories of Government documents. The extent of their receipts &nd
holdings differs considerehLly. 3Some rece.ve all "official"™ GPO-published
documents, others receive documents from specific Government departments,
others are depositories for the Government-supported "report" literature.
Generally, thesec libraries do not receive support for the costs of personnel
or space associated with handling Government documents. Policy regarding dis-

tribution, processing, and support for these depositories needs to be developed.

5.2.1.5 Formulate Policy for Support of Non-Government Publications. At

the present time there are many practices being followed witn respect to non-
Government scientific and technical publications. In the primary publication
field there is some direct subvention; there is often payment of page charges
through research contracts, and at times journals published by professional
societies refuse direct payment of page charges on the ground that it gives
authors of Government-supported research an advantage over other researchers.
Similarly, in the sccondary putlications arca, some abstraating publicatiorns
reccive a8 very substantial sutsidy while other abstracting services receive
nonc, or have y»t to ottain any. Policy and funding patterns in this area

need rationalization.

€£.2.1.¢ Forrula‘*~s Poli~y Regarding Norn-Documentary Communications. Many

~tudieg ghovw that a primary mmthod of rommuni~ation amung scientists consists
of the formal and informal none-documentary mcthods of l-tters, visits, small
me~tines. symposia, national meetings, otc. Federal policy relative to such
a~tivitios varies, Somctimes travel is supported directly or through contract,
sometimes symposia are supported, sometimes national mectings are supported
throurh the mechanism of substantial registration fees wvhich are paid by

those worring under Government contract. This whole area needs extensive

study, policy deveiopment and impl-om~rtation.




5.2.1.7 Collect Statistical Informaticn. Our data collection activities

revealed that effective management ic being inhitited by lack of reliable
statistics in the S&T area. Although this report contain: a great deal of
statistical information (see sections 6 and 7), it is often far short of that
required for maintaining a well-rationalized cystem. Figures on size of col-
lections, use statistics, budgets, etc., are often rot comparable from activ-
ity to activity. It is well known that the Department of Labor and the Office
of Education were faced with these problems in their fields and have made pro-
gress in developirg sound data bases. A similar effort needs to be made

throughout the S&T information and document area.

5.2.1.8 Establish Standards. STIB should develop minimal standards for
information handling to be followed by 21l Federal organizations having S&T

information and document responsibilities. These standards should include
both performance standards and technical standards. Performance standards

are concerned with such matters as completeness of coverare, speed of service,
nature and quality of services to users, etc. Technical standards deal with
a number of detailed problems such as cataloging ctandards, methods of classi-
fication, bibliographic standards, standards relative to the use of micro-

storage, ctandards to be used in the application of automation techniques, etc.

5.2.1.9 Recommend Information Science Research. Presently the National

Scicnce Foundation has an important responcibility for both information science
recearch qnd various sclience information ~ctivities. The establishment of

OTIY woule change this situation relative tu the science information area.
However, it ic anticipated that basic information sclence research would

remun o oresponsibility of NGF and eniny the same Ztatus ac nny other mator
wren of relentifis recearch. OTIB should mase recommendnations reparding:

noetee Cpans of rezearcn Support.

5.2.1. 1 Prorote the Develcprent of Information Technologsy. There

necds to he brosl eance ane encouracement in tho cevviopment of ndvanced
technolory n e JAT nred. The requirements Lictes in sectiosn L srell out

e
AN LX)

iod. With severt]l nctable osceptinong Libraries Dove teen zlewd to mdort

wow techniques. STIB chovla setlively direct the spplicntion of :dvancen

*echnnlogy nnd mtomntion techniques to Governrent libraries =od other infor-
tion rentern. Netw ros zhoule be gevelopod te paridix retricve [nfore-ticn

vodocum nts andg to tranamdt cuch mterie, ta uters g tuchonat the country.
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The effecting of proper coordinetion and active promotion should be a high
priority activity of STIB.

5.2.1.11 Formulate Pclicy for the Training of Librarians and Information

Technologists. There is currently a shortage of librarians trained in science

and technology (see section T), and the situation will not improve under the
current level of interest and support. A similar statement can be made about
information technciogists. Federal policy regarding the support of training
of librarians and informetion technologists needs to be stated and funds need
to be made availatle for this purpose. Such responsibility should be dis-
charged by STIB.

5.2.1.12 Formulate Policy for Foreign Documents. There are mnany more

foreign than domestic serials and documents, although 60 per cent of all doz-
uments are published in English (see section 7). There are two major prébiems
in this area: (1) in the acquiring of the documents and (2) in their trans-
lation. Acquiring documents involves the State Department, the Smithsonian
Institution, the Library of Congress, the National Library of Medicine, the
National Agricultural Library, and various intelligence activities. Some
feeling for the magnitude of the problem can be gathered from the fact that
the Smithsonian Institution, as the major Government agent for foreign ex-
change, hendles over a million tons of exchange documents anndally. Since
many ag-ncies are involved in acquisition this is a considerable amount of
duplicate acquisition. Even so, there are many gaps in our coverage of for-
eign literature. Translation also presents a problem--Americans are notori-
ously weali in languages other than English, and the development of services to
assure awareness and to facilitate abstracting needs éttention. Extensive

study and policy formulation is required.

5.2.1.13 Publicize Information about Informatiorn Services. Many scien-

tists and engineers are uninformed regarding services which are now available.
The Defense Documentation Center, the Clearinghouse for Federal Scientific

and Technical Information, the National Referral Center for Science and Tech-
nology, and othe: information centers are often unknown to'working'profes-
sionals. STIB should be responsible for publicizing scurces of information and

services and help in training users to effectively use the available services.




5.2.1.14 Formulate Copyright and Patent Policy. The Copyright Office
is in the Library of Corngress. In addition to published material, software

(computer programs, manuals, treining programs) is now under the Jurisdietion
of the Copyright Office and it is an important proprietary commodity. As
documents reporting the details of software developments and the knowledge they
contain become more valuable, problems of protection of proprietary rights will
become more acute. Alresdy cheap and efficient copying techniques are raising
copyright problems, and, as large computer networks are developed to transmit
data stores and documents, the problem will become urgent. A centralized
policy agency in the executive branch is needed to consider thene problems,

and STIB should serve this function.

5.2...15 Perform Budget Review and Funding Control. S&T information and

documentation represents a major Federal expenditure on the order of $200 mil-

lion of direct expense annually. (This figure is probably much too low; some
estimates show the figure to be about $400 million.) In addition to normal
department review by the Bureau of the Budget, there should be an across-the-
board review and funding control by STIB for 3&T information and documentation
area. STIB should determine that each activity is discharging its established
responsibilities and is requesting sufficient funds to do so, and STIB should
have funds 6f its own which it can transfer to various departments for special
development activities. STIB should also have responsibility for defending
befdre‘Ccngress the total Government program in the S&T information and doc-
umentation area. No doubt th: several agencies will still need tn defend
their individual programs, bui the Congress should have one central contact

point for the national prograni.

5.2.1.16 Formulate Policy for Legislative Relations and Legal Matters.
As the agency responsible for the national S&T information and documentation

program, STIB should review all Administration-developed legislativ. propusals
in this area. It should generate proposals where national policies arc con-
cerned. (Under 5.2.1.12 the situation regarding foreign documents and ex-
change was mentioned.) Examination of existing arrangements and legal vlari-
fication of the role of the several parties should be undertaken. Foreisn
regulations and state and local statutes should be examined to determine

‘the effect they may have on efficient document handling.
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5.2.1.17 Develop Long-Range Plans. Section 10 of this report details
fifteen plans that have been developed since 1958 to deal with the problem of
handling scientific and technical information. While many of these plans are

excellent in conception, they are single planning attempts and do not represent
a continuing planning effort. The development of technology and the growing

requirement for service indicate the need for a continuing planning activity
in the S&T information and documentation area.

S.2.2 ORGANIZATION

As indicated in considering the placement of STIB (sec 5.2.4), the STIB organ-
ization should be established as an independent agency. A suggested organiz-
ation is presented in table 5.2-l.

5.2.2.1 Office of the Director. The organization of STIB has been developed
in terms of the functions which need to be discharged. Two advisory groups are
indicated. It is believed that a group such as the present COSATI organization
should be retained. This would provide a communication link between the Dir-
ector and the chief scientific and technical information officer of each of

the departments and agencies. Similarly, a non-Federal advisory group is in-

dicated to represent the non-Government library and information science com-
mnity. Two groups are suggested rather than a single one because it is felt
that the problems and concerns of the two communities are somewhat different
as they relate to STIB. The Dircctor would have line responsibiliiy for the
operation of STIB and would see that it perforrs the functions listed in
section 5.2.1.

5.2.2.2 0Office of Information Services. The rrimuiy funcilon of this office
is the supplying of information about STIB and services available in the S&T
information und documentation area. The range of service available and the

many places at which they can be obtained does not seem to be as well known
among system users as is desirable. Since STIB and the concepts it will
develop will be new and not well understood, an extensive educational program
will be needed both within the Federal Govcrrme :t and the non-Federal com-

munity.

5.2.2.3 The Sysrtems Office. The Systems Offic: is primarily concerned with
def'ining policy and cstablishing responsibilities relative to the Federal

scientific and technical inf'ormation and document system. Its orientation
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is essentially within the Government. This office's functions are concerned
with establishing policy, giving guidance to other Government departments and

agencies, and reviewiig budgets for S&T activities.

5.2.2.4 The External Policies and Support Office. This office is concerned

with S&T problems which are primarily external to the Federal Government. This
office would be concerned with non-Federal libraries, with publishers of primary
and secondary documents, and with other functions listed on the organization
chart. Foreign acquisition, exchange, and translation policy would fall into
this office. We have also placed problems in the area of indexing and abstract-
ing in this office, since most of these services originate outside of the
Federal Government. At the same time, indexing and abstracting services form an
integral part of any formal document system, and it might be argued that actions
involving them might have considerable impact on the activities of the Systems
Office. However, this argument can be made about almost any function since all
activities should support system operation; and it does not seem to contradict

this placement in the External Policies and Support Office.

5.2.2.5 The Technical Applications and Methods Office. The activities of this

office are defined by the functions indicated on the ~rmanizaticn chart. It
should be stressed that the development «f rtandard: is rost Important to a well-
functioning system. Likewise, this offiec~ will necd o tabe the national lead

in both developing and promoting new technology as it applics o the S&T informa-
tion and documentation area. By and larse, Litrarians are net trained in the
technical disciplines and have tended t be nl'w in applyling modern technology
because of their lack of technical orientatiin. This office must take a leader-
ship role in this area if we are to cope with the rising tide of information,

documents, and users.

5.2.2.6 The Plans Officc. The Plans Officr pertorms a function which has long

been needed. The collection ' ctati tis In the 35T information and documenta-
tion area is asnsigned to this offiee, Givee a eolloction of sound statistics is
fundamental to zood planning. The legislative review function is likewise here,

since proposals for lesiclatlon shoald recult fron planning activities.

B+.2.3 NAME OF THE CAPPING AGENCY
The name of the Cuapping Agency should indicate its stature and function. Un-
fortunately, within the Executive Officc of the President and in the Independent

Offices and Evtablishments aren there docs not seem to be any consistent
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nc. - iclature regarding names. There are bureaus, offices, councils, commissions,

acministrations, and agencies.

Although the choice is not clear cut we tend to favor "Scientific and Technical
Information Bureau,” or STIB. "Bureau" brings to mind the Bureau of the Budget
which has many of the same functions relative to Federal budget activities that
STIB would have with respect to Federal scientific and technical information

activities.

S.2.4 PLACEMENT

There are a number of possible placements for STIB. Although many different
placements might be considered, those which seem most feasible are presented
below. Our recommendation is that STIB should be oryranizationally a part of
the Independent Offices and Establishments and should be given the executive
and directive authority of the President for discharging the duties and func-
tions detailed in section 5.2.1 above. As a rough analogy, the authority of
STTB can be thought of as similar to that ol the Civil Service Cummission re-

lative to Federal personnel policies ani nractices.

It would be preferable to place STIB - the Executive Office of the President
since such placement would emphasize the . irective and review asuthority of
STIB relative to the departments and independent agencies. However, STIB's
size (approximately 120 professional and 130 other people) and detailed tech-
nical work probably argue against this. Except for the CIA, which is a special
case, the Bureau of the Budget, with about 475 people, is the largest organi-
zation in the Executive Office. All of the other offices are considerably
smaller; the Office of Science and Technology, for example, has only 16 pro-
fessionals. That an organization in the Independent Offices and Establishments
can exercise the requisite authority required by STIB can be illustrated by

the United States Civil Service Commission. The Civil Service Commission operates
under several acts of Congress dating back to 1383, but it also derives con-
siderable authority from Executive Orders and the Reorganization Act of 1949.
Its functions relative to personnel matters are multitudinous and authoritative
relative to other departments and agencies. A somewhat comparable authority
needs to be vested in STIB. In view of the statutory status of scientific amnd
technical information activities in the several departments and agencies, a
carcful job of drafting appropriate legislation needs to be undertaken. (See

5 :+.ion 9 for a statement of current statuto-y laws in this arca.)




5.2.4.1 Bur=au of the Budget. It has been suggested that STIB might well be
a part of the Bureau of the Budget. The BOB does have budget review authority

and also has considerable management authority relative to the departments and
agencies. STIB needs to exercise both of t.uese in the S&T area. Nevertheless
it is believed such a placement would not be wise. In the first place STIB
needs to exert considerable technical supervision, which requires very special-
ized manpower quite different from that in the BOB. Further, it is desired to
make the S&T area stand out as an independent area; just as personnel activities
or budget activities are independently supervised, so should S&T activities be
independent. Finally, to do an adequate job STIB needs around 250 people;

it seems unlikely that the BOB, in its present form, could expand that much for

a single, non-budgetary functiunal area.

5.2.4.2 General Services Administration. It hac also been suggested that STIB

might be a part of the General Services Administration (GSA). There are several
points in favor of such a placement. GOA has as its mission the servicing of
other departments and agencies, and this is alsc one of STIB's functions. Also,
GSA has responsibility for the establishment and operations of the Federal Tele-
communications System and for many administrative and coordinating activities
relative to automatic data processing equipment and software (see BOB Circular
No. A-T1, dated March 6, 1965). Certainly, telecommunications and automation
equipment will be most important to STIB's work. Finally, the National Archives
and Records Service is a part of GSA. The National Archives and Records Ser-
vice includes the keeping of historical documents, the maintenance of regional
Government records centers, and the operation of the various Presidential Li-
braries. Arguments against such a placement center around a prevalent attitude
that GSA is concerned with rather mundane non-technical areas like motor pools
and janitorial service, and that to be successful STIB must be perceived as a
technically oriented organization. PFurthermore, many of STIB's activities are
oriented towari non-Federal aspects of the S&T information and documentation
area, and GSA is less responsible here than toward Government services. Final-
ly, the S&T information and document area needs the status and prominence an
independent organizetion would give it.

5.2.4.3 National Science Foundation. It has been suggested that STIB be placed
wvith the National Science Foundation. I!SF now has a sizable program in the work
of the Office of Science Information Service (OSIS) and in its other divisions.
Would it not be sensible to 2xpand NSF to include the functions listed for STIB?
There is much to be said for this suggest.on. The NSF has the nucleus of the
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necessary staff, and for a number of years has been concerned with research

and development in this area. NSF's close association with the scientific
community would be a distinct asset. The major, and seemingly overriding,
argumer.t against such a placement is the fact that traditionally NSF has delib-
erately stayed away from either operatinz responsibility or overall policy di-
rection relative to other departments or agencies. If NSF's general role in
the Government were to change in the direction of operations or policy setting,
then STIB's placement with NSF would be reasonable, but present practices argue

strongly against this.

S.2.5 STAFFING OF STIB

Presented below is a breakdown of the staffing of STIB. Clearly such a state-
ment of personnel requirements must be only approximate, but there is a need

for understanding the general size and character of the organization. The fig-
ures indicate that we are talking about an organization of about 120 professional
people or a total of about 250 people, when clerical, stenographic, and other
support personnel are included. A first-order detailing of the professional staff
requirements of STIB is shown in table 5.2-2. In evaluating these personnel re-
quirements it is important to remember the functions to be served by each unit

of STIB. If these functions are to be done well, sufficient manpower must be

put against the job. In determining the amount of personnel required, each
function was considered and the number and type of personnel needed to discharge
that function was estimated. While the number of personnel may seem large it is
believed that any significant reduction would result in an inadequate performance
of some of the functional responsibilities of STIB.




Table 5.7-2a.
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Professional Staffing of STIB

Director's Office

Senior Science Adminictrators
Technical Assistants
Staff Assistants

Total

Informetion Service Office

Librarians
Information Technologist
Public Relations Specialists

Total

Staff Agencies

FWhDMPRwinm PR EFEFPDIOVID DD

Administrative Specialists
Legal Counsel

Personnel Administrators
Publications Specialists
Budget and Accounts Specialists
Facilities Engineer

Total

—
(W3]

Systems Oftice

WOV Ww

Senior Librarians
Librarians

Information Technologists
Budget Specialists

Total

n
-3

External Policies and
Support Office

VD Fwwwiwow

Senior Librarians

Librarians

Publications Specialists

Legal Specialists

Training Specialists
Professional Societjes Experts
Foreign Publications Specialists
Information Technologists

Total

(o2

2

Technical Applications
and Methods Office

Information Systems Scientists
Electronics Engineers

Optical Engineer

Photo Chemist

Computer Systems Specialists
Programmer Analysts

Methods Analysts

Information Systems Researchers
Experimental Librarians

Total

ny

Plans Office

~JWWW DWW EMDO E- D E

Senior Information Planners
Information Planners

Legal Ccunsel

3enjior Statisticians
Statisticians

Total

—
(6o
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Table 5.2-2b. Total Professional Staff

Director's Office 6
Information Service Office . .
Staff Activities . « . « « « o . . . 13
Systems Office 27
External Policies and Support Office . 26
Technical Applications and Methods Office . 25
Plans Office . . . . . . . 18
Total 120

A further picture of the kind of organization envisaged can be

consideration of the skills involved:

Table 5.2-2c. STIB Professional Personnel by

Skill

gained from a

Number

Librarians . . . .

Information Technologists and Scientists

Computer Systems Specialists . .
Programmer Analysts =« . . . .

Electronics Engineers . . . . . .
Methods Analysts « « « « « ¢ + &
Information Systcms Researchers .
Statisticians .+ . ¢« ¢ ¢ ¢ o o
Budget and Accounting Specialists
Legal Counsel - « « « o « & o &
Planners + « « .
Publications Specialists . . . .
Foreign Publications Specialists

Professional Societies Specialists

Training Specialists

Senior Science Administrators . . . .

Other Technical and Administrative Personncl

| n
[,V RN .\ B N\ TN B o - TN o - BN « SR A O N \V BN AN R O B 2; &
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5.2,6 COSTS AND SERVICES
This section attempts to make some estimates of the costs associated with STIB
and considers those funds and services which are required, but outside of the

normel budget of other agencies.

5.2.5.1 Costs of STIB. Section 5.2.5 considers the probable level of manning
of STIB. It is estimated that approximately 120 professional people would be

involved. Their support in terms of clerical assistance, stenographers, repro-
duction services, ADP equipment operators, etc., would probably be about 130,
for a total of 250 people. If we assume the average professional salary to be
$12,500 per year, and the average support salary to be §5,209 per year, and
add 100 percent for overhead--building space, cquipment, fringe benefits, ex-
ternal administrative supp