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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. 

Sl-~;7. 
Donald F. Hornig 
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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 concep~ual framework for ah 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. 

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

*Task Group on National System(s) for Scientific and Technical 
Information: 

William T. Knox, Chairman 
Burton W. Adkinson 
Walter M. Carlson 
Melvin S. Day 
Ellis A. Johnson 
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Foster E. Mohrhardt 
Donald A. Schon 
John Sherrod 
Andrew A. Aines, Secretary ·· 
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Background 

Since 1957 and the dramatic launching of Sputnik I, much has been done 
in the Federal Government 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 t 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 
econo~ 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 ~ecommendations of three prominent advisory reports--the 
Baker, Crawford, and Weinberg reports-as they relate to document 
handling. 

Baker Panel (1958) 1f 

Arising out of its c<;mcl~ions that "progress in science is dependent upon 
the ;free £low of scientific information," and that "publication ();f research 
information is absolutely essential," the Baker panel recommended the 

------------...--------... -----------
!f W. 0. Baker, et al, Improving the Availability of Scientific and 
Technical Information in 'the United States. Panel Report Of the 
Presidentfs Science Advisory Committe~, 7 Dec. 1958. 
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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 Folllldation there was an organization (subse­
quently called the Office of Science Information Service) which could be 
bolstered to carry out these fllllctions. The Office of Science Informa~ 
tion Service has gradually enlarged its functions, and in FY 1966 its 
budgeted program amollllted 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)Sf 

In 1962 Dr. Jerome B. Wiesner, Science Adviser to the President, 
appointed a special 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) 
(b) 

(c) 

(d) 

(e) 

define objectives of government information programs 
plan, develop, and guide organization of government 
information activities 
develop criteria (including financial) for effective 
operation of government-wide information system 
review and evaluate performance of Federal agency 
information systems · · 
provide systems research, engineering and develop­
ment 

(2) Eaeh 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-

_____ .,..__...__ _________ ...... .._,__..___._ ____ _ 

Y J. H. Crawford, G~ Abdian, w. Fazar, s. 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 
a:ii'd""Technology. .AD-299-545, Apr. 1962. 
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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 
Committee 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 offtce exe~cising 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 obli~ation 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).Y 

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 apprec~able fraction of its talent 
and other resources to support of information activities. rr This recom­
mendation has failed to find general acceptance. Some Federal agencies, 
such as AEC and NASA, had alreaqy 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 
fpr many years, overlapping in some cases the purview of Federal 
agencies. The reluctance of some Federal agencies to accept respqnsi­
bility for areas of science and technology is understandable; there has 
been no determination b,y 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 
Responsibilities of the Technical Community and the Government in the 
Transfer of Information. Report of the President's SCience Advisory 
Committee, 10 Jan. 1963. 
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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 s.ystems 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 or 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 s.ystem dealing with document handling. Left for later analysis 
were the less-well defined areas of initial distribution of research and 
development results, secondar,y 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 
s.ystem by the System Development Corporation. A comprehensive 
analysis of the national document-handling network, and recommenda-
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 s.ystem 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); 
these assumptions were, in fact, largely formulated by the System Develop­
ment Corporation, starting from the position reached by the Conmittee on 
Scientific and Technical Information task group after several months study 
of the national information s.ystem( s) problem. 
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1. 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 
literature. 

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 tacitlY accepted, subject 
to the administrative judgment of agency management. 
This assumption states clearlY the Federal Government 
responsibility for ensuring access to significant literature 
in .!:!!. areas of science and technology. 

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 same agencies, as mentioned above, have 
provided such information systems, other agencies have 
relied on the initiative of nongovernmental 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 
these have been aided by government support. 

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 a'dequate level of basic research in the 
United States. Basic research and education in the sciences 
and -engineering are intert-Wine<J, as the President's Science 
Advisory Committee (Seaborg) report 4; stressed, andthey 
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 cOli'BilUilicate information 
about current research efforts and the results of past 

---.................... ____ ,_....., ___ ... ..._ _____ ~----

!!/ "Scientific Progress1 The Universities1 and The Federal Govern­
ment," Statement by the President's Science AdVisory Committee, 
Wash., D. c., 15 Nov. 1960; 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 .. 11 Jl 

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, 11This 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 fill5Jur library shelves with frequently 
worthless books." -

The acceptance by the Fe.deral 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 same of the serial litera­
ture J.n 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. 

2/ "A Book Which Shall Remain Un-Named, 11 Lawrence Dresner, 
Reviewer. Excerpt, P• 274, v. 22, #2, June 1965, Nuclear Science 
and Engineering. 
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An "accessible copy11 :implies that a copy or reproduction 
of the original will be available in reasonable time, without 
unusual efforts by the requester. 

11Scientifie 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. 

2. The Federal G<wernment has the responsibility to see that there is 
appropriate acquiring, announeing, 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 rel-ation to its operating costs. There will be a 
basic operating cost for the syst~ regardless of the number 
of users. However, the cost of servicing requests for litera­
ture copies is almost direct~ related to the number of 
requests. Effective and efficient management of the system 
will require as skilled marketing techniques as it will require 
skilled production methods. 

J., 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. 

4e Information centers are a permanent part of any national system(s) 
for handling scientific and technical information. 

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

Although thi~ report makes no recommendations for action 
in this area, this assumption is included because informal 
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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) 
(e.g., publishers, abstracting and indexing activities, research 
libraries) independent of the Federal Government. The impact of 
the Federal portion, in terms of subsiqy, 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 necessar,y 
to maintain a viable system. 

In the words of the President's Science Advisory Committee 
(Weinberg) report 3/, "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 Government 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. 11 

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; 

A~istrators 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. 

B. The introduction of advanced technology into the nat:i,.onal 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. 

9. The cost-effectiveness ratio for introducing new technologies into 
the doeument-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. 

10. Any systems proposed must be evolutionar,y 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. 

11. 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 instan.ce, the indexing, cataloging, processing, and 
storage systems for scientific and technical literature may be dif­
ferent from that for other literature. 

12. Classification and indexing schemes adopted for our national systems 
will be· as compatible with international procedures and standards 
as is feasible. 

General Management Requirements 

1. Overall policies and plans concerning the Federal Government r s role 
in scientific and technical information activities, including docu­
ment handling, need to be developed, and the implementation o~ 
these policies and plans needs to be coordinated and monitored. 

2. Policies and recommendations are required concerning the legisla­
tive bases for document and information services in or sponsored 
by the Federal agericiel$, which will ident:if'y 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. 

3. 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 Co~nittee 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 evaluation 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. 

4. A central review is required of each agency's budgetary program 
for document and information services as it relates to the national 
system(s). 

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 following 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. For 
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a more comprehensive list, the reader may refer to the S,ystem Develop­
ment Corporation report (Appendix A, pp. 4-7 to 4-17). The task group 
has reviewed the S,ystem Development Corporation list of systems 
requit>ements, and takes no exception to them. 

1. A nrnnber 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 
communacation. 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. 11 The Committee on Scientific 
and Technical Information task group agrees with this state­
ment. The MEDLARS project at the National Library of 
Medicine, the network 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 in~ormation 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 Eeport to Dr. Donald F. Hornig, 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. 
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increased standardization; the costs associated with 
massive revision of information already placed in 
machine-pr9cessable form are great. The newer docu­
ment and information-handling systems will also be 
expected to provide more error-free retrieval. 

3. 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 organizations. 

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

5. 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. 

6. 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 unnecessary acquisition and 
translation. 

7. The system scope will embrace all fields of scientific and technical 
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 assignment 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 government or nongovernment 
organization. 

8. 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 requesterso 

9. The system will also require that responsible agents develop policies 
.and programs aimed at purging the system of unneeded 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 
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other teaching aids, involving incorporation of the new 
knowledge into the accepted body of knowledge. 

10. 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. 

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

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

13. The system must have the capacity to handle a S-6% annual 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. 

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

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

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 sections, 
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 develop­
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 goal.s and agency missions. Just as 
"the strength of the research and development programs of the 
major agencies, and hence their ability to ~eet national needs, 
depends heavily on our university system, "'!/ 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 sect·ors 
of science and technology. 

). There is need for an integrated national network of document-handling 
systems til science an:i 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 nondocument~ avenues for obtaining information. Neverthe­
less, the evidence of inefficiencies in and inadequate services from 
the present complex of documentary services, when compared to 
some efficient, effective, and muc~ 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. 

4. 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 nongovernment 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. 

----------------~-----~~--------

1( Memorandum from the President to the Heads of Departments 
and Agencies, dated September 14, 1965. 
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6. 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 national 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 nongovernmental libraries 

support and sponsorship of specialized information centers 
in science and technology 

operation and support of government depository libraries 
support of nongovernment 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 

(c) 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 fo~ the integrated 
national network, modifying these plans in the light of 
changing needs, costs, technologies, manpower, and 
facilities 

7. The Office of Science and Technology, with the advice ap.d assistance 
of the Comrni ttee on Scientific and Technical Information, should 
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begin the exercise of the above functions in selected areas of 
science· and teclmology, 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 desirabilit.y 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 Government 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 internally 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 developrent 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 conmnmi.cations systems. Several alternatives o:f an over­
all design of a comprehensive national information system should 
be initiated without delay. The various cost~, to include costs of 
installation, operation, and personnel, the relative effectiveness, 
and the potential benefits o:f the several alternatives 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. The Office of Sc:i.ence and Technology should accelerate its efforts 
on the overall planning, 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. 

2. The Office of Science and Technology, in collaboration with the 
Bureau of the Budget, Federal departments, agencies, and other 
organizations involved in sc:i.ence and technology, should undertake 
the following tasks at once: 

(a) To develop a comprehensive, coordinated program for 
ensuring the acqu.;iring, cataloging, and announcing of the 
significant worldwide scientific and technical literature. 
r,he ~stablishment 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 concerning 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. 

3. The Office of Science and Technology, in collaboration with appro­
priate Federal agencies, should mcourage the private sector to 
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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. 

4. 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 
exper~nents in the technology of information science, 
including prototype information s.ystems designated to 
provide design data for the integrated national network. 

Continuing tasks of high priority are: 

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

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

(d) The development of education and training curricula for 
the operators and users of the domL~ent and information 
systems. 

(e) 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, 1964 

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

CHARTER 
for 

Task Group on National S,ystem(s) 
For Scientific and Technical Information 

GOALS AND OBJECTIVES 

The Task Group will: 

1. 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 government. 

2. Based upon these and other findings, prepare recommendations and 
plans for the development of national in.formation system(s) to 
include actions for government agencies, suggestions for actions 
by the private sector, and steps to niove 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. 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 pat terns. 

2e Examine the relationships between producers, processors, whole­
salers, retailers, users, and systems of scientific and technical 
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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. 

3. 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. 

4. 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. 

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

6. Consider the development of national information systems in 
relation to international scientific and technical information 
trends and patterns. 

7. 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 information and document area are considered, and a set of

principles and requirements for a national system are presented. 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, along

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.
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PREFACE

This report has been prepared for the Committee on Scientific and Technical

Information (COSATI) Task Group oz. 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:

"1. Initial and primary priority will be placed on nationsl systems

relating to scientific aid 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 are

causing a reduction in the potential for technical effectiveness in

the United States scientific and technical community; the alterna-

tives which are available and economically 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 witi- Government support for identifying, ana-

lyzing, and giving a structure to the total flow of scientific and

technical information in the United States."

The SDC group which participated in this study first assembled in Washington

on May 3, 1065 and was faced with the task of completing the first draft of

the report by August 1 and the final report by September 1, 1965. Because

of the short schedule, it was fcded to limit our information gathering, to

analyses o1 published material and the understanding which could be gained

from short visits to individuals anu institutions concerned with the scien-

tific and technical document'ition probler..

Althourh responsibility for writin,; tho first draft of each major portion of

the report was given to individual members of the work group, the entire

-roup 3ubje'ted each draft to critical nalysts. Thus the ,contents of this

report represent the integrated work of the entire staff.

Whiie the SDC 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(z). 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." In

addition to the advice we received from the COSATI Task Group, we took ad-

vantage of the opportunity to interact freely with Mr. William Kmox, Chairman

of COSATI, and Colonel Andrew Aines, Secretary of COSATI. Because of their

long experience and responsible positions their assistance was most valuable

in guiding our thoughts. Mr. Walter Carlson, a member of the COSATI Task

Group, was most huipful in completing contractual relations and giving admin-

istrative guidance, as well as offering valuable technical advice.

Table 6-1 listo the various organizations visited by members of the SDC work

group. The individuals contacted gave major assistance in supplying infor-

mation and in giving insightz 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 sered as

editor for this report. In 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 demandirug deadlines. Mr. Lauren Doyle kindly

prepared that part of saction 11 which describes the most technically advanced

current information and document systerz. We are also inebted to Mr.

Christopher Shaw for undertaking a literature search and supplying documents

which formed the basis for the part of s ection Ii on equipment and components.

.;nc- JDC has a dee.p concern with information .ystms. an advisory group

wa-, formed *,oristing of Mr. Raymond Barr,-'t. Dr. Harold Borko, Dr. Carlos

Cuadra, Mr. Laur-n Doyle. Dr. Farold Edmndson, Dr. Robert Katter, Mrs.

Pranc,,s Ne, !%nd, and Dr. Hot,,_- 3immons. Tllik group ,rt several times during

Ih- -ours,- o" !t,,- project, and gav" many hipful sugg-st ons. Also, the

.;DC Rr-ar,,rh Advisory Co rnittee consisting of Dr. C. Went Churchuman, Dr.

W;Iliar. C, Bi-1. Dr. Merrill Flood, and General Earle E. Partridge met with

tho work group to review the content of our roport. Finally, Dr. Don R.

.3anson, Dean of the Graduate Library School at the University of Chicago and

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

*Nenbers of the COSATI Task Group were Mr. William T. Kzox, Colonel Andrew A.
Aines, Dr. Burton W. Adkinson, Mr. Walter M. Carlson, Mr. Melvin S. Day, Dr.
Ellis Johnson, Mr. Foster E. Mohrhardt, Dr. Donald A. Schon, Mr. John Sherrod,
and Dr. William H. Stewart.
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Their suggestions were most use.al, and resulted in significant inan c in

some of the requirement statements, as well as in some of the cestgn recomen-

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

in the preparation of this report, the final product presented here is the re-

sponsibility of the SDC work group.
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SECTION I

INTRODUCTION

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

Modern information technology has made it nnssiblc t-

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 old 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 24, 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 is 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 is 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 communications.

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--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 hai 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 find 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 because 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 concentrated 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 prnblcin 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. Perhaps 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 lcw, 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 transm itting knowledge it has been singled out for

special attention. While this is only natural, 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 endeavor.

1.2 THE APPROACH

As pointed out in 'he preface, the preparation of this report and the study k,'

which it was based covered a four-month period. The initial approach in the :tu4i

It should also be mentioned that this :;tudy i concerned largely with journal:.

monographs, reports, proceedings, books, etc. Another important part of the
formal document sy t.em is not included, namely that part dealing with such
material as: enginieering drawings, specifications, manual- industrial .ata-
logs, maps, and photographs.
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was to follow three somewhat separate lines of endeavor. In the part 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 58 studies which seemed to

have significant empirical data, in order to gain an understanding of the needs

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

organizations, 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 cor-

cepts. As our studies were progress.ng 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 out in considerable detail.

The work outlined above resulted in the present two-iolume report. The first

volume presents the material which leads to recommendations for new legi!lition

and organization of the scientific and technical information and documcnlation I

area. The second volume provides material which suppcrts and forms the bazi:" on

Over and over again throughout the report the phrase "scientific and techni-

cal information and document, i.. appears. It is used to modify s'.ch words
as "area," "handling," "problem," "processing," etc. We would have liked "o
use an &cronym for the phrase, but could not find one that had a reasonable
degree of acceptance. Since none seemed to hit the right chord, we finally
settled on "S&- Information and Documentation." Also, "document" is used
here to include books, journal 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 list

of requirements drawn from each area was prepared and. then amalgamated into

this statement of requiremerts. !Ie various alternatire system designs were

drawn from many sources, including the previous proposals. Probably

no one conception is copletely original with the present effort, yet the

characteristics given here plus the spelling out of the details of conception

and implementation are a unique product of this study.
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S ECTION 2

SUMMARY AND RECOMMENDATIONS

Tne purpose of this section is to gi-'e a sho-rt summary of the content jf 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 a state-

ment of the problem, a presentation of the basic propositions and system

requirements, and the recommended system cor "ept for attacking the scientific

and technical information and document problem. In addition, several alter-

n&tive schemes are presented and finally the various designs are compared

relative to their fulfillment of the requirements and the feasibility nf

their implementation.

The second volume gives a 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 V: point of view of the

flow of do-uments from their publication to the us r. Also ircludeo are

zelecteQ statistics to help define the magnitude cf the problem being con-

jidered. An analysis of user stud . s :knd the s:urtary :f previous plans are

also included. There is a s,':rary of Lhe varic-,is Federal laws and executive

orders relating to the S&T infortion and du- 'umentation pr-blem. The volume

also contains a de crptlon of trtae tec*h.-ally advanced current information

and d tc mert-hanidljnE r:ew 't cis ultk an assessment of the hardware

%nd software t.chn(,lcg4 currently avaialle and a project.on of tie protatie

advances in suc;h equipment and toi fl e t, ton years hence.

A. I SUMMARY

The folloving paragraphs give a short rrimary of tne ,ntents of each of he

Wm r s-t:-oils of the report. RPommendatins are presented in se, 'ton P-2.

Ststa ent of th, Proilem. Section 3 gives % short statement of the Pinda-

menta. ; rlemu in the scientific an-d te-hni-Lal do'-ment and Informatinn

area. kltraough a full understaintrir of the vari,. 's pro.tlem depends on

extensive study and reading of both vcl,;es, section 3 .ive an overview

and eonstders the 8ix umaor problems tr te:

First, when the Federal Government re(onlzes its basic responsibilities

In the S&T information and document.atin area, the present system vi l

be found poorly suited to discharging these incressed responslblIties.



Scond, the users of S&T informatio and documentation services are

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

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

system must handle is doubling about every fifteen years.

Fourth, there is evidence that the present system is already in

difficulty.

Fifth, new developments in technology and automation offer a solution

in terms of better service, capability to handle the load, and ultimate

decrease 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 4 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 3cientific and technical literature." There is a discussion of

the meaning 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 fu~fills the major design requirements and iq also capable of being

implemented readily. Essentially, this design consists of the establishment,

within the Independcnt Officev and Establishments of the Federal Government, of

a new bureau tc be known as the Scientific and Technical Information Bureau

(STIB). This Bureau should be established by Congress to act as the major

policy formulatir" and coordinating agency within the Federal Government

7 .



for the S&T information and document area. The second part of the design !-n-

braces the concept of the Responsible Agent. Fundamentally, this concecpt In-

volves the determination, through a joint effort by STIB and the potentially

affected Federal departments and age-ices, of a number of these as responsi-

ble agents for information services in all areas of science and technology.

The orgawization, responsibilities, functions, and modes of operation of both

of these concepts are spelled out 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

impemented by the end of FY 67.

Section 5 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 responsibility 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 s-crengthening 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 Research Council.

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 requiremonts. This anaizisz

forms the last portion of section 5.

V -.



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

are 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 information

and documentation area from a very different aspect; namely, from a considera-

tion of documents and their flow through the system. It considers a document

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. Section 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 I
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 scientifi2 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, abstractinr and indexing services,

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

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 departments and agencies in the S&T information and documentation

area. There is also a short presentation of other relevant statutes and

pending legislation currently before the Congress.

.........



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.

Z2 RECOMMENDATIONS

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

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

which are:

1. The President and 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."

2. 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.

3. 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.

4. 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.

5. 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.

,4P



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 Federai 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 available 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 informaLtion 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 both the civilian

and defense sectors, yet it has not been formally adopted as a matter of

policy. As a result, many agencies 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 of

users of S&T information and documents. It can be said th,.it there will be

•-W 4W |
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about a 50 percent increase in the number of scientists and technologists in

the next flive 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 kin. Of i:ork 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 adequately

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 she(;r 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 PRESENT SYSTEM IS IN DIFFICULTY

There are numerous pieces of evidence to indicate that the present system

is 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. Exanples are:

1. At this session of Congress the Library of Congrese helped sponsor
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a special appropriation of $5 million te fin:unce ,4n unusual cataloging

effort. Library of Congress catalor c'rd:: .re ucd Throughout the

libraries of the nation, but their publicv.tion h, i- ecoming intol-

erable and they are covering a smaller proportion of the total number

of documents.

2. 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.

3. There are many new information exchange mechar4 sms coming into use

because the traditional means of communications are inadequate. The

large number of trips from center to center, the informal publications,

the extensive use of very early preprints, and the restricted symposia

are all evidences that older and more publ'c methods of communication

are being supplemented.

4. 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.

5. 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.

6. The number of people trained and attracted to librarianship is much

less than the demand, and the number of new people entering the field

represents a growth which is lower than the rate of growth of the

general professional work force.

7. The budgetary situation for most private research libraries is critical.

Major public libraries are curtailing services and stinting on staff

because they c. "not raise the money to maintain their usual services.

Large private foundations and philaithropists are no longer supporting

library operations, and uanicipal funds are in short supply.
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8. In an uncoordinated fashion, many parts of the S&T 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 NEW 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 tecinology. 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 Government's efforts in this direction have been very modest, -t 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 software need development so that they can be

readily adapted to many libraries. Without Government support for the intro-

duction of modern technology, it appears that the document 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 sez-tion la for a discussion of the

capabilities of technology for assisting in the S&T Information and documenta-

tion areas.)

3.6 LoNG-RANSE PLANNING IS NEEoDo

T7'e present system (described in detail in section 6) is composed of many in-

dependent units: within the Governmen'. at universities, in professional

socleties, as private efforts, and in industry. !'.: of these units goes Its

separate way in terms of its local planr and resourc5. Each perceives its

individual problems but may or may not be aware of the larger national problem

t including problems of overlapping collections, duplicate .ataloging, inade-

qiate service to some user communi~ies, etc.). There Is no national long-rangc
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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 S&T informa-

tion and documentation problems. The progressive assessment of the problems

and the direction in which solutions should evolve need continuous attention.

In the past, ad hoc study groups or individual government servants a'.e devel-

oped plans or suggested solutions to the problems, but these efforts 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 Government

establishment of the National Library of Medicine, and the rendering of ?vDIARS

services to the medical profession. The lack of any plan and the promotion of

various partial efforts has resulted in the situation where the Government haf

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 documrents 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. I* I THE FEDERAL GOVERNMENT HAS THE RESPONSIILITY TO ASSURE THAT

THERE EXISTS WITHIN THE UNITED STATES AT LEAST ONE ACCESSIBLE COPY o r

EACH SIGNIFICANT PUBLICATION OF THE WORLDWIDE SCIENTIFIC AND TECHNICAL

LITERATURE.

This statement is fundamental to the whole syctem conneptlor yet it contains.

several ideas which need elaboration or quallfl(atlon.

The phrase "each significant publicatlon" inplI i- ''rn r-cl H.O' does

one determine what iL significant? ThIs nutt 1, b'-::.j h,i .i,,- .

This implies that a document or i rood %b-tr'- !,'.-" *rI -d t i' i-i

the judgment can be made. Ir a docuner*. (.-Ir,! cr - ro Iv. n

United States, then the judgment mu. :,. I rzonc Ini r-',7r ,Coun.-r;

presumably the foreign country of t !. Jo ':.,r.-,*, orl' -in 2r:inr crts b nVt

able to judge the quality of the p1b1]"%i*!n. !ut arc hr,:'. . ble to judge

its significance as far as the United Cti'z 1: c'n:"'rr-M' P I'or.l hovi

sure would we have been of the significn,'c % 1r.".1Trpt1on of thr geography

or geology of the caves of Cuba? Judrmen.c of . "-in-c cannot be made in

terms of current perception of possible mission rc!evane cince this Is sub-

ject to periodic change. Rather, cignIficance nc -d. to b .lJdfed In terms of

the soundness or workmanlike character of the work reportLI. in the long run

the system should aspire to having each published docuent tvailable in the

United States and evsluated by appropriate United Ztates cpeeialistz. As a

minimum effort we would want to include all plibllkhed cerials. Documents from

established monograph services and bookc rrnm -s rbl]Lhed publishers shoul4 be

included. Occasional reports and pamphl-to wouli be the laot to be included.

How soon we can achieve this goal Is larcely a natter of henw important we think

it is relative to competing goals and +he willlnrnecz cf Con,-rcss to make funds

• S

V,. ;.-
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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 economics fall within our definition of science

and technology. "Technology" also 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 1 THE FEDEPAL GOVERNMENT HAS THE RESPONSIBILITY TO SEE THAT THERE I9

APPROPRIATE ACQUIRING$ ANNOUNCING, PROCESSING, AND MAKING ACCESSIBLE THIS

SIGNIFICANT WORLDWIDE SCIENTIFIC AND TECHNICAL LITERATURE,



Tc Lome re>:*'ori "hlz 7roocition ic an elaboration of proposition L.1.1. It

sp.ls out '.h- 'hin *.hat have lo be done and asserts the Federal Government's

responsibility to see that thry are done. The word "appropriate" modifies all

of the gerundc following it, sincc each implied action has some limitatior,-

acquiring is limited as discussed in L.l.! 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 h.l.l.

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 judgments.

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 needn

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 3ccessibility.

This does not mean the free accessibility. The user should be willing to show

that he is 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 assu,,-ed of receiving, within five

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

bettered if the doc".nent 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

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 (EeGe ,BOOKS, SERIALS, PAMPHLETS, REPORTS) AND SECONDARY PUBLICATIONS

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

4e15 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



laboratoiv 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 ME THE

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, NEVERTIIE-

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 LEADERSHIP, WILL HAVE AN IMPORTANT INFLU-

ENCE ON THE NON-FEDERAL PORTIONS AND THIS RELATIONSHIP MUST BE CONTINUOUSLY EX-

PLORED 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, TECHNICAL 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-

what 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.
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Recognition of the wide variety of users brings into focus, the "wholesaler-

retailer" concept. It is sometimes said that tli- 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 respc" 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 e 10 IT IS ASSUMED THAT THE INTRODUCTION OF ADVANCED TECHNOLOGY INTO THE

NATIONAL DOCUMENT-HANDLING SYSTEM IS REQUIRED. ULTIMATELY, THE GROWTH IN

NUMBER OF DOCUMENTS AND THEIR REPRESENTATIONS WILL Se SO GREAT THAT PROBLEMS

OF COSTS$ STORAGE SPACE, PRESERVATION OF DOCUMENTS, INDEXING, ETC. e WILL @iE-

COME SO LARGE THAT MANY OF THE PRESENT MANUAL SYSTEMS WILL BECOME INADEQUATE.

4.. I I THE QUESTION OF COST/EFFECTIVENESS IN INTRODUCING NEW TECHNOLOGIES

INTO THE DOCUMENT-HANDLING SYSTEM NEEDS TO Be DETERMINED IN TERMS OF THE SERV-

ICES RENDEREDe NOT BY COMPARISON TO THE COSTS OF MANUAL SYSTEMS WHICH O0 NOT

EFFECTIVELY PERFORM ALL OF THESE FUNCTIONS.

4, I, IZ IT IS ASSUMED THAT ANY SYSTEMS PROPOSED MUST BE EVOLUTIONARY IN CHAR-

ACTER IN THE SENSE THAT THEY WILL START WITH THE PRESENT SYSTEMS (LIBRARIES,

INFORMATION EXCHANGES, ETC.) AND EVOLVE TO FORMS WHICH WILL E CONSISTENT WITH

AN OVERALL PLAN. THERE MUST BE FLEX IBILITY FOR NEW ORGANIZATIONAL AND ADMINIS-

TRATIVE ARRANGEMENTS IN TERMS OF BROAD, LONG-RANGE PLANS.

4. . 13 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 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 IS FEASIBLE.

4.2 STATEMENT OF SYSTEM REQUIREMENTS

The basic propositionj previously presented form a foundation on which designs

must be based; this section adds :..ore detailed and sonewhat more specif ic

requirements. The following set of' re e:;e.ts for a national dcu.ert-

handling system was derived fro: tho rju-ts .f our analjLes of user studie,

previously proposed plans, the current S ;sto:.., tne li.ie cycle of docu:,,n l.u

the scientific and technical docur-ent systen:, arnd statistical suomarie.-_ Adl-

tionally, the require:.ents were added ts or :::odiflied as a result of sor

cussions with a nu-.ber of well i-:1r:.eJ pe:le in this area. A.: r'.'.,:.

represent our judgment regarding the varius pr';ble:n. area: t:iat :,.ust be r>:

for in any satisfactory syste. de:ij:;.

These requirements were used as tile basic for the evalu-tion of all the ,:y;te::

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 concepts or plans for a rational syster:n rhould

be evaluated in light of these requLrc.c.nts.

The requirements arc organized Into the Colloring eight -rroups:

1. Administrativ, inJ r,-anizatlonal Requirements

2. User-Orle:ted iru,'m,'

3. Internal System Cpr'.'icn Requiremer:ts

4. Requiren crts Re-ardir" 'hc Productior, ardi Representatior. i" Do'-um,'%

5. Requiremetrts Fe,-ardiin" Di;scumrnation and Special Services

6. Requiremerts for $yst.,im Fcolu'icn

7. RequiremerAts f:r Education a .1 Training

8. Research ar Development iequirements
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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.

4.2.1.1 A central administrative and policy setting organization 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 There 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

levelop arj 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 appropriate legislation

to make the legal basis for document and information servicp:

consistent and coherent with respect to a national informatlon

system.

4.2.1.3 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 term of document and information

handling services.

(3) A policy is required which provides that the central organiza-

tion be involved in the actual budget review 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
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goals for document and information handling services.

(1) Included in this requirement is the need to provide for coordi-

nation of the development of certain facilities (e.g., micro-

form, reproduction, and storage) and the development of plans

to coordinate the concept of regional 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 system with swit.-nI.ng means for information about current

research and development efforts.

4.2.1.5 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 The system must renlain continuously responsive to the needs of its

users. The staff of the system should constantly view the users as

constituting a group of customers, the satisfaction of whoqe needs is

the basis for the establishment and continued e.:istence cf the system,

and for the creation and maintenance of any particular service.

4.2.2.2 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.

4.2.2.3 The system must provide for serving a vde range of us-s: for exam1.",

scientists, technical personnel, sch.ia-s, and students workirg in

academic settings; scientists and technical personnel working privately.

in industry, and in the Goverrment; adr.inistrators, managers, and legis-

lators. The system should prc-ide for a wide range of services to its

users.

4.2.2.4 The system shoulu operate in such a manner that all classes of users

(e.g., engineers, researchers, practitioners, information technologists,
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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 appropriate

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 filed 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 fazter responses in

special circumstances.

4.2.2.8 Users should be nble to influence the system tuough the establishment

of appropriate feedback mechanisms.

4.2.2.9 A switching (i.e., referral) system is needed that will:

(1) Inform users about current research and development efforts per-

tinent to their ir.terests.

(2) Guide users to the collection, storage, distribution or other

activity of the S&T document and information hAdling system

that is most approDriate to tfhcir needs.

4.2.93 INTItRNAL SYSIM OPRNATIONS fIEGRC MINTS

This set of requirements is concerned vith the operation of the system as a

system. The requirements deal vith documents and their processing and control.

4.2.3.1 The system should contain at least one reproducible copy of every stg-

nificar.t foreign and domestic document and at the same tinK minimize

unnecessary duplication ra' acquisition.



4.2.3.2 The system tru. prcvide for complete coverage of science and techno±ogy

assuring that no :ignificant gaps exist. This implies:

Sf he current status of col-

i w' 4'. reopect, ,j lr~li and technological coverage.

(2) The arrigne... of responsibility should be clear and coordi-

n ted.

.5.3 At least one .-)-y of each document entering the system should always

te !,alily 'n tereafter. This implies:

(i) vai[n'er.ance of current inventories of libraries, document and

infor ation centers, and the like, both for the purpose of

proper internal administration aid for the purpose of ensuring

-. -ntinuing accessibility.

(. * Knowledge of the principal subject content sufficient to locate

jesired 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 necetsary.

.. h:be system must employ efficient management techniques for document and

information handling. This Includes the use of automated equipment and

techniques where appropriate.

. .2. 3.5 iere is a requirement to have lecentralized local access points to

documents and information in order to meet the needs of a geographi-

cally dispersed user population.

.2. A.6 After acquisition. the systewm should provide for the long-term prprorva-

.Ior. an r, 'rntiun of its document holding,,. Pe.-iodic review of holdIng:

should ,.'iov for purging from active f'len bar-sd cn docu.ent usswe. Thi:

r-quirenr.pt influences policy with regird *o the loan, reproductlon, ,nd

, r1tution of documents to qualVf ied reje:'rrs.



4.2.3.7 Criteria, processes, and techniques should be developed for minimizing

unnecessary redundancy in the systemo 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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I 4.2.'.l The system must have the capacity to handle a 5-6% annual inrrai-e r.

significant documents. An increase in translation capability will alo

have to be provided.

1 4.2.4.2 The system should encourage the improvement of document quality and

the reduction of document volume by efficient use of such techniques

j as critical review, technical evaluation, purging, retiring of unused

or infrequently used materials, and bibliographic control of collec-

tions. This requirement implies:

(1) Improved acquisition policies including the coordination of

I acquisitions among the several agencies within the system.

(2) The development of methods for screening documents by critical

jreview.

(-) There !n a need for providing for the archival function, i.e.,

,'Le >'nction of ensurinr the permanent retention of at .at

I, ore accessible copy of each document entcrinr, the system.

,4) There is a requirement for the d cr."ern of explicit polit'en

cr th- purging of doo .. . worklnr collectionc. e

poliniec will be dependrn u lc he r~nr by which thn -re,*%vi

function is prov!d.. 7 V:- i r--,, ", br. ruideliner :'cr

purging a: a ftnction of -cent .doe...nent a",ge, &c.

(53) The system mut .,,In.Iz r'lu-dant anit]ylsr of content for bib-

liorrphic identification. The system muct provide minimal

I criteria, procedures, and coder necessary to ensure eonsi:tency

in the rating. taginr. qnr identification of each item it !s

I to ha-" le.

h.2.4.3 Policies are required to insure minirmcu time lag between completion

Iof research and developrmnt work ind -nnouncement and publication of

results.I
,.2".b.h Policies are required concerning Federal support for professional

societies related to their effective functioning as a part of any

I.



national scientific and technical document handling system, particu-

larly their activities in dbstracting, 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 dociuments.

(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.

4.2.5.2 There is a requirement to miniize constraints on the dissemination of

scientific and technical information imposed by proprietary and security I
restrictions or by discrimirat'on arainst poential users who are not

members of a iver documen t "'rommurily." io implement this requirement

the system should: J
(1) Establish a policy which rvcuitrl-+ .he continuous review and

Justificaltion ,2f rac, ices with !'vspec', to security classlf ica- J
tions of sc ier,.lflc and tIc'ri n !. redor'l.z.

(2) Cause more vigorous appication of 'h(" ".m.-pha.e.;ud down-jradirj

principle whpre stch dz's -,' ow apply.

(3) There is a requirement thnt Fvr'-ril pruIio'| with respect

to reprrting resultc of Gov r.e. t-xrr:cred ?& activitics

be effectively Implemente.

:,5.3 Policies should be e-h:h, I which minim i- the 4o-t .t' i of

!I



large dissemination activities (e.g., the Clearinghouse for Federal

Scientific and Technical Information).

4.2.5.4 More efficient acquisition and dissemination of foreign source mater-

ials and their translations should be effected.

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

nical information through oral and other informal communication media.

4.2.5.6 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.

4,.2.6.1 Changes must be evolved in such a way as to minimize the disruption in

present services.

4.2.6.2 The system must provide for the coordination of a user-oriented quality

assurance program designed to measure and improve the efficiency of

services.

4.2.6.3 The system must provide for continual review of its operations in

order to be capable of modifying them appropriately and promptly.

4.2.6.4 The system must be so designed as to provide for efficient and timely

modification brought on by changing requirements.

4.2.6.5 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.



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.

4.2.7.1 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 the information technologies. The emphasis here is

on the need for coordination to es abl sh a balanced program that will give

appropriate weight to all aspect. X !h(. fl(t,2:l' ruarr'h aiA development.

Among the areas of most press mi- er1rr':A -- do I'or r(:_,ir_'irch are:

4.2.8.1 User Studies. Research is n'-d,. to c,,tormine both the recognized

and the unrecognized nonedz of usz,rn and to dcvisc means of making

the information systems more rrsponsive.



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 provision of automated

equipment aids for the storage, manipulation, and transmission of in-

formation to users.



SECTION 5

THE RECOMMENDED SYSTEM,

ALTERNATIVE SYSTEMS, AND AN EVALUATION

5.1 INTRODUCTION

This section prcents tlh'2 r-o'o-en ; .. y~lc:u oncept and several alternative

L. ' concepts. Each ma,ir ;e.i .-n . nz±icr<t in detail relative to its operat-

ing characteristics, the function7 it wouk; perform, its organizational struc-

ture, and feasibility of its implemcntati:,n. Once the idea has been developed,

the arguments in favor of and opposed tc the F.rticular design -re given.

After all of the aLternatives have been vnsIvrcd indivioually, evablative

comparisons are rndc. These comparison- '!o.: the rel-itive rtrcn;.tli and, we'.:--

neSs of eac'h of the different concepts.

The number of basically different approaches tr.it can be ta :en to the S&T

document and information problem is fairly limited. We have considered four

quite different npproaIches (aIthow,!,. there )re three variations to one iea).

One formulation emphasizes thu2 need for .Ln interrative -and planninl. activity

relativc to national and F. d.ra1 l, iic;. ann!,h.r *m' hazs th,: idea of ,a,-

lishing responibilitf.1z f'or the sevral F:4 .rai departm.,:ils and ar-nci.,. a

different conc', ion :ro',- z :h. -enralizalon 1nl.o on, larr" F'doral or

private or aniza,,ion o, all operat n. !-rzponi-.!P: .1 wh-L anc.,',-r featur',

the slow evolution of thre.izt, nr , .1A oI '). n.,-ari *; -n variou

interpretations and emphasoi and -,an aJso ,. o()n.iid,,rd In :.v. al comina ions.

In this section we present each concept within a frarcwor, wh/ch represents our

judgment regarding its most feasilble -'onfi,,uration. Our nreerred solution to

the S&T document and information 1an,i:n.- rro. T - *h,- an] IzhImrtnt of a

Capping Agency and the implcmontal ion o! 'h- Rorilonsi 1o A.-,- nioncept. Four

alternative Solutions ar. r"sn n! t1 and '!:. .nno. i':,, .... valuat,-d. A shorf.

resume of each section is riv-n t,, low.

The Capping Agency Concept. Section 5.2 ,cve.ops the icwo of a new agency

within the executive branch which would have overalL ,Lrectivc and review

authority relative to the SP.T information rn.i cocument.fti n problem. The

Capping Agency is not an operating agency but, rathur, -!n overall executive

or management agency dcaling with S&T information %n( , ,,,."mcnt -Activities in

the various departments and agencies of the Federal ,Gove:rnment -nd related

external groups.



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

involves the establishment of responsib!lity for the Federal departments or

agencies to assure the Derformance of the neesesary operations in the S&T

infornatfion anid An-,r-' inn ancr'. 7-i7 r(',zponsihility is proposed for

speci fied portiF of ' *- -'p,-r', , f -o irf'ir! ir n- and misions which fall

within '.he arcau- o'l r-on-rn of *, '-.rai rov'ernmert. For the concept to

operate effectively the Oippinr A.ery should be established.

Implementation. Ccrt:in ,%ctions rsuzt ho taien to implement the Capping Agency

'ind Responsible A.o * 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 est-,blihinr -L New Operatinr Agency in the Federal Government which

would ta:e over complete responsibility for the S&T information and document-

ation area. The new agency would not only be responsible but would also

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

The Private Corporation Con.ept. Most of the functions and operations to be

performed under the New Operating Agency concept could also be performed by

a special private corporation. The idea of forming a special Government-

chartered corporation is developed.

A National Library Administration in the Executive Branch of Government. 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 coumunity, the possibility is considered that the

S&T information and documentation problem could be solved by enlarging and re-

definine 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

now being rendered and that the present system should be allowed to evolve -uch

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.



5.a 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 cappinr arcn--y be established. In

this section the nature and functions of the agency 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.

5.2.1 FUNCTIONS

The: functions to be performed by the new agency, called here 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

librtriez, 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 r dditional functions enumerated below.

5.2.1.2 Formulate Pol.-: R'<ardinZ ion-Gov'rnm-nt Litraries. STIB

should establish Federal pol with respezt to zupport and cooperation with

non-Government libraries. As th, Federal 3&T nformat'on and documentation

program becomes elaboratr'd and standardize d, it will have an effect on non-

Government librarles. Problems of the nature of support to be given such

libraries ne' d to be considered. 3ome Federal arenci^'s may delegate part of

their responsibilities to libraries or organizations outside the Government.

To !,he extent that major university libraries or privat libraries support or

back up Federal Interests, 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 Fomnaate PolICY Regardi Irfomtion Center. 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 som are in unlivtrsities. The services they render differ

W7



widely, ranging from centers which make simple referral, to centers which

supply facts regarding 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 Documr.,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 consider-lsYy. Some receive all "official" GPO-published

documents, others receive documents from specific Government departments,

others are depositories for the Government-supported "report" literature.

Generally, these 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 with 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 secondary put Iications area. some abstr8-tlng publicatio.s

receive a very substantial sutsidy while other abstracting services receive

none, or have y-,t to ott ain any. Pollr'y and fundine patterns in this ares

need rationalization.

t.?.l.( Fornula'e Poli,-y Regarding Non-Documentwy Communications. May

7!tudires show that a rrir ary method of norunLiaton among scientists consists

of th- forml tand inforral non-documentar7 methods of litters, visits, small

i-'-tlnrs. symposia. national meetings, etc. Federal policy relative to such

a,!tIv~ties vAr!^-. Zomtirirs travel is supported directly or through contract,

son,times syrposia are supported, sometime.s national meetings are supported

t*hroub the mechanism of substantial registration fees which are paid by

those worKinr und-r Government contract. This whole area needs extensive

sudy, policy dev, Iopmcnt and implemenrtation.



5.2.1.7 Collect Statistical Information. Our data collection activities

revealed that effective management is being inhibited by lack of reliable

statistics in the S&T area. Although this r-port 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 zystem. 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 developing 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 all Federal organizations having S&T

information and document responsibilities. These standards should include

both performance stanaards and technical standards. Perforance standards

are concerned with such matters as completeness of coverage, speed of service,

nature and quality of services to users, etc. Technical standards deal with

a number of detailed problems such as cataloging standards, methods of classi-

fication, bibliographic standards, standards relative to the use of micro-

storage, standards 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 responsibility for both information science

v.r n6d various science inforrvtion -.ctivlties. The establishment of

2TIB wol..: .'h'.nc this situation rel:ttive tu the science informration area.

Howevcr, It i anticipated that basic information science research would

r, L;n -t responzibility of NSF Ln't en.h-y the ;:%rme ztatus as rny other .- ,or
%r- of ,! cntiflf re..carch. TB . a.*c reconendations re-trdin

.=c r,, . nf rcarrc; upport.

Prr-otv t Dcve_c r,ucnt of Informotlon Technoio . There

necis tU he !rc'. , -try. cnrour",-:- nt in t:z ac'-,.iopent .f -dvanred
tt-hno tc. :,i, *n t! ;.74T %r-%. 7 ..e req1,.ir(-rm nt: - .t in n.( ti-r h, zrv" ll oiut

W', . . oer., n-tbli- -- ccrt .-n* ibrure:: >.V' e,-r .1, to -.*.i rt

low tc,:hniqfres. "TIB 1!-L- tvely direc. t!e ,pj''.,.t :on of " .v-nre'.

"cchnolovy -r. i.itcr-.tion teo niqie: to G(fvcrm-ent librurics "nrd othcr infor-

'i-,n -enter-. !frt r ." tii: :." :c'.- .. i to r-iidl:,- re t riv.c "i-,Xor-'.ti, n

documlnt-m .' to tr-nrif -ntcr,'". t , ,.ers z., -u. ,,t Ine country.

6
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The effecting of proper coordination and active promotion should be a high

priority activity of STIB.

5.2.1.11 Formulate Policy for the Training of Librarians and Information

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

and technology (see section 7), and the situation will not improve under the

current level of interest and support. A similar statement can be made about

information technologists. Federal policy regarding the support of training

of librarians and information technologists needs to be stated and fumds need

to be made available for this purpose. Such responsibility should be dis-

charged by STIB.

5.2.1.12 Formulate Policy for Foreign Documents. There are inany more

foreign than domestic serials and documents, although 60 per cent of all do2-

uments are published in English (see section 7). There are two major problems

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 annually. 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 weak in languages other than English, and the development of services to

assure awareness and to facilitate abstracting needs attention. Extensive

study and policy formulation is required.

5.2.1.13 Publicize Information about Information 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 othei, information centers are often unknown to working profes-

sionals. STIB should be responsible for publicizing sources of information and

services and help in training usersi to effectively use the available services.
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5.2.1.14 Formulate Copyright and Patent Policy. The Copyright Office

is in the Library of Congress. In addition to pablished material, software

(computer programs, manuals, training programs) is now under the jurisdiction

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. Already 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 the3e problems,

and STIB should serve this function.

5.2...L.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 S&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 of its own which it can transfer to various departments for special

development activities. STIB should also have responsibility for defending

before Congress the total Government program in the S&T information and doc-

umentation area. No doubt th several agencies will still need to defend

their individual programs, but the Congress should have one central contaci

point for the national program.

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. proposals

in this area. It should generate proposals where national policies are con-

cerned. (Under 5.2.1.12 the situation regarding foreign documents and ex-

change was mentioned.) Examination of existing arrangements and Legal clarl-

fication of the role of the several parties should be undertalken. Foreir~n

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-.1.1 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.

5*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 5.2-1.

5.2.2.1 Of-'ice 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 ad 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-

munity. 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 responsibility for the

operation of STIB and would see that it performs the functions listed in

section 5.2.1.

5.2.2.2 Office of Information Services. The Irimi i funk.1ton of this office

is the supporing of information about STIB and services available in the S&T

information and 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 Goverrime ;t and the non-Federal com-

mul ty.

5.2.2.3 The Syrtems Office. The Systems Offic, is primarily concerned with

defining policy and establishing responsibilities relative to the Federal

scientific and technical Inl'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 02fice. 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 dociunent 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 syster 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 indicanid -) th- -r!7arizaticrn chart. It

should be stressed that the develope,:iet T -t, iaidard;, s ont important to a well-

functioning system. Likewise, thi'n offlc , will noel ,- ttr tine nnticnal lead

in both developing and promoting new techrioios_,:/ on, it, applies to tihe S0RT informa-

tion and docunientation area. By awl lari-,,, Iit !aria:i arc not trained in the

technical disciplines and have tended t h, .b ,w in pply!N r, aodern technology

because of their lack of technical oricototi *n. Thin, (ffico mus.-t take a leader-

ship role in this area it' we are to cope w ti. the ri.;ing tide of' information,

documents, and users.

5.2.2.6 The Plans Offie. The Plans O fb,2 perf'trms a function which has long

been needed. The collcotion ; :tttii ti ine ti ,,T information and documenta-

tion area is assigned to this offi.,, .i', a r-,ollwtion of sound statistics is

fundamental to .ood planning. The leio':;lative review fuinction is likewise here,

since pr, posal. fr IF, - slat ); n . hld rult t'r)r>: planning activities.

5*2.3 NAME OF THE CAPPING AGENCY

The name of the Capping Agency should indicate its stature and function. Un-

fortunately, within the Executive Office of the President and in the Independent

Offices and Eotablishmcnts area. ther, (oes not snem to be any consistent
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nc. - iclature regarding names. There are bureaus, offices, councils, conwdssions,

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.

5.2.4 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 organizationally 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. Ar a rough analogy, the authority of

STTB can be thought of as similar to that of the Civil Service Cummission re-

lative to Federal personnel policies ani iw)i.ticeq.

It would be preferable to place STIB . tAle Executive Office of the President

since such placement would emphasize the irective and review authority 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 Establishuents

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 1883, 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 and

technical information activities in the several departments and agencies, a

careful job of drafting appropriate legislation needs to be undertaken. (See

z ion 9 for a statement of current statutoy laws in this area.)
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5.2.4.1 Bureau 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.iese 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 functi:,nal area.

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

might be a part of' the General Servies Administration (GSA). There are several

points in favor of such a place:ment. GSA has as its mission the servicing of

other departments and agencies, and this is also 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-71, 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. Furthermore, many of STIB's activities are

oriented towarl 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 organization would give it.

5.2.4.3 National Science Foundation. It has been suggested that STIB be placed

with the National Science Foiundation. r!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 axpand NSF to include the functions listed for STIB?

There is much to be said for this suggest&1 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

cormunity would be a distinct asset. The major, and seemingly overriding,

argument against such a placement is the fact that traditionally NSF has delib-

erately stayed away from either operating 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.

5.2.5 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.
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Table 5.2-2a. Professional Staffing of STIB

2 Senior Science Administrators
Director's Office 2 Technical Assistants

2 Staff Assistants

Total 6

2 Librarians
Information Service Office 1 Information Technologist

2 Public Relations Specialists

Total 5
3 Administrative Specialists
2 Legal Counsel
2 Personnel Administrators

Staff Agencies 2 Publications Specialists
3 Budget and Accounts Specialists
1 Facilities Engineer

Total 13

3 Senior Librarians
9 Librarians

Systems Office 10 Information Technologists
5 Budget Specialists

Total 27

3 Senior Librarians
3 Librarians
3 Publications Specialists

External Policies and 3 Legal Specialists
Support Office 3 Training Specialists

4 Professional Societies Experts
2 Foreign Publications Specialists
5 Information Technologists

Total 26

4 Information Systems Srientists
2 Electronics Engineers
1 Optical Engineer

Technical Applications 1 Photo Chemist
ana MethodsOicen 4 Computer Systems Specialists

5 Programmer Analysts

2 Methods Analysts
Information Systems Researchers

4 Experimental Librarians

Total '5

2 Senior Information Planners
3 Information Planners

Plans Office 3 Legal Counsel
3 Senior Statisticians
7 Statisticians

Total 15
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Table 5.2-2b. Total Professional Staff

Director's Office ........ ..................... 6

Information Service Office ........ ................. 5

Staff Activities ....... ....................... 13

Systems Office .......... .................... ... 27

External Policies and Suppor-t Office .... ............ ... 26

Technical Applications and Methods Office .... ......... 25

Plans Office ......... ........................ ... 18

Total .... ......... 120

A further picture of the kind of organization envisaged can be gained from a

consideration of the skills involved:

Table 5.2-2c. STIB Professional Personnel by Skill

Number

Librarians ............ ....................... . 24

Information Technologists and Scientists ......... . 20

Computer Systems Specialists ... . . . .. . ... . 4

Programmer Analysts . . . . . . . . . . . .. . 5

Electronics Egineers .. .. .. .. . . . . . . . . . 2

Methods Analysts .. . . . . . . . . . . . . . . ... . 2

Information Systems Researchers .... . . . . ... . 2

Statisticians . . . . . . ............. 10

Budget and Accounting Specialists . . . . 8

legal Counsel . . . . . . . . . . . . . . . 8

Planners . . . . . . .. . . . . . . . . . . . . . . 5

Publications Specialists .. .. .. . . . . . * . . . 2

Foreign Publications Specialists .... . . . . . 4

Professional Societies Specialists . . . .... . . . 2

Training Specialists . * . . 0 ................... 0 . 3

Senior Science Administrators .. . . . . . . . ... . 2

Other Technical and Administrative Personnel .. . . . 17

Total 120
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5,2,6 COSTS AND SERVICES

This section attempts to make some estimates of the costs associated with STTB

and considers those funds and services which are required, but outside of the

normal budget of other agencies.

5.2.6.1 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,Y)O per year, and

add 100 percent for overhead--buildinp 2pace, equipment, fringe benefits, ex-

ternal administrative support, etc.--th' n the annual cost of ISTIB is abcut

$4.2 million per year. One should alway.; )-- careful to include overhead costs

in such calculations since they ar- sii-niflcant in aooesssinK overall costs.

5.2.6.2 External Support. As has been mentioned previously, the Federal Govern-

ment is involved in supporting primary publications and secondary publications.

It is almost impossible to accurately assess the extent of the support since so

much of it occurs indirectly through pai e charg:s. flowever, NSF, through the

Office of Sclenc In,'crrma: ion .,rv>:. flas dr ,' : suoi. for limitf.d time

periods, sorx, 33 is.ah, i7h.,d ru*l "i s. U2V :.n.s a!,.o . ins'rumLental

in starting new journals, and betwoen 11,( -nu 1i 6 3 &:rntcd t305,000 for this

purpose. NSF .lso gr'anted t2 million in -upport of monoraph., handbooks, and

catalogs from 1952-l-J0. Likewise, !I:2F -iLn oti ,r pakrt. of the Government give

support to abstracting rind indexing scrviccs. In FY 614 NSF mide grnnts of

$564,000 to thiz purpose, and very recently oan rireement wa.s reached with

Chemical Abztracts to 4,ivc t5 million support (from :cvcral Government sources)

over 24 months for the development of ain expained, ::emdritourited indexing, system.

It is not clear that thiz is an area .3TIB :s."ou"d control directly. Perhaps NSF

support of primary and secondary publications L: romp:rth!le to 1SF support of

new laboratories or various science departments. On the other hand, the policy

toward and support of primary and secondary source: will .ccome more and more

important and difficult as the sheer volume of publication expands. Liiewise,

as automation is introduced into library -ind Information centers, there will be

a need for close coo.aination regarding the fnrmt a nd early representation of

documents in digital form. Thus, primary and second'atry publications problems



5-17

become central to the efficient operation of the activities under STIB's cogni-

zance. It seems from such considerations that the Federal Government's support

of primary and secondary publications should be directly undertaken by STIB,

and soon this will amount to several million dollars annually.

5.2.6.3 Special Information Services. In addition to regular library and in-

formation center services, the Federal Government operates several specialized

services, such as the Science Information Exchange, the National Referral Cnn-

ter for Science and Technology, the Clearinghouse for Federal Scienjifsc and

Technical Information (CFSTI), and the efense Documentation Cent-r (DDC).

Each of these represents a special funding or coordination piu'e.

The Science Information Exchange (SIE) is operated by the Smithsonian Institu-

tion but is funded by the National Science Foundation. Its annual cost is just

over $2,OC ,COO a year. The SIE iz a marginal member of the information services

being considered here because it is not a document or content information center;

rather SIE is able to supply information re:Nardiru the subject matter, investi-

gators' names and institutions, funding, etc., for many of the current uncl. zi-

fied research and development projects being funded by the Government. While

SIE may not be a typical informition center, its output iz useful to Government

administrators and to scientistz > . ..: in the location or subject matter

of particular areas of study--which Is eert-iinly ,n informition cr.icc. To

broaden SIE's coverage and to help in *Lzsurlng input: to it, STIB could help

strengthen SIE. SIE fundin ; ees p uliorly placed since it comes directly in

the NSF budget but its operation Is .- w,,r. It Is thelievud thAt the budct

item should appear in the operitini r.icncy': buaget; but STIB should help dfcn:

the budget and coordinate it with the scientific vW technical infomation hudct:

of the other arencie: or departments.

The Nation'.l Rcferril Center is a zomewh-t .;i.iLar c.e. The Referral Center

is operated 'y the LibrAry of Conrc:, but ltz annual. coSt of ra:)out t40,OW

is funded by the National Science Foun~ition. The Ntional :1cferral Center is

an unusual information zervice, since it does not zupply content inforrtic-i

but refers mscrz to zourcez which can sz,;pply the content information with which

they are concL:-ned. In other wcrds, the 3iational Referral Centr tells you

where to go to find out the answer to your query. It is believed that tt

National Referral Center should be removed from the Library of Congress ,nd

assigned to an agency in the executive brunch. This icemw essential if the
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executive branch is going to exercise responsibility in the S&T information

and documentation area. It would seem that a case can be made for combining

the Referral Center with SIE. Both agencies supply information about where

something is going on or where information can be obtained. A more intimate

tie between the two could enhance the total capability by the use of common

data-base handling procedures. As in the case of SIE, the budget of the Referral

Center should be a part of the budget of the agency responsible for operating the

center.

The Defense Documentation Center and the Clearinghouse for Federal Scientific

and Technical Information serve similar functions, in the sense that both sup-

ply copies of reports prepared by the Government or under Government contract.

The FY 64 budget for DDC was $6 million and that for CFSTI was $4.5 million for

FY 65 (although about 25 percent was collected from fees).

Similarly, DDC primarily serves the Department of Defense technical community,

both that part within the Department and that part with defense contractors.

The Clearinghouse serves the public generally (although charging a fee for its

services). The expanded Clearinghouse is quite new, seems to be progressive in

its application of technology, and has achieved good working relationships with

DDC. Thus no budgetary or organizational changes seem indicated at this time,

but the budgets of both organizations should be reviewed by STIB as a part of

the responsibility for rationalizing the Government S&T infoiMation and docu-

mentation activities.

5.2.6.4  Technical Developments Sponsored by STIB. Elsewhere in this report

(section 11) there is a consideration of the %pplication of advanced technology

and automation to the S&T information and docuz ntation area. It seems clear

that, even with the presently available equipment and state of software develop-

ment, quite consideraole advances in h~ndliri" documents can be made. In a few

years this capability will be much gre.tcr a.nd mandatory for the volum of ma-

terial being produced (sec zection '(). It soems apparent that STIB should

aggressively initiate programs to Z;surc the application of advanced technology

in thin) area. Money should not be the primry limitAt:lton; rather the supply of

qualified people to undertake such work and th-i development of proven techniques

shoulo be the limiting factors. S3TIB should enzourage Government agencies to

move in this direction as rupidly as efficiencies can be demonstrated and should

te prepared to give support to efforts in the prIvate sector--university research
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libraries, public libraries, professional society information services, etc.

The size of support requirea is considerable. The committee studying the auto-

mation of the Library of Congress estimated that between $50 million and $70

million would be required to automate the Library of Congress, although this

did not include storage of all documents in digital form. DDC and MEDLARS are

examples of partially automated systems as far as bibliographic and circulation

control are concerned. It is estimated that STIB annually should be able to

support at least $25 million worth of technical developments and installations

within the Federal Government plus another $25 million outside the Government.

5,2.7 THE EXTENT TO WHICH THE CAPPING AGENCY CONCEPT SATISFIES THE

DESIGN REQUIREMENTS

The idea of a capping agency requires that there be other organizations which

carry out the actual operations in the S&T information and documentation area.

Thus the fulfillment of all of the design requirements depends on both the

Capping Agency concept and the Responsible Agent concept. In section 5.9 we

will examine the extent to which STIB in conjunction with the Responsible

Agent concept meets the design requirements. In that section we conclude

that this concept merits recommendation over all the other concepts considered.

5.2.8 CONSIDERATIONS IN FAVOR OF A CAPPING AGENCY

As is true in considering the solution to any difficult problem, the course of

action is not always completely clear and there are argunrnts which favor and

which oppose the suggested solution. The arguments in favor of a capping agency

are:

5.2.8.1 The Problem is Becoming Critical and Requires Executive Action.

There are a number of factors which show that the S&T information and documen-

tation problem is critical and that the situation may actually be degenerating.

A3 is discussed in the requirements section (section 4), the sheer volume of

material doubles about every 15 years. The 1963 and 1964 annual reports

of the Librarian of Congress show that in 1938 the Library of Congress had

8,731,139 items while in 1964 the comparable figure had grown to 24,555,825

(and, in addition, 18,970,817 manuscripts). This is an increase of over 180

per cent in 26 years in all fields combined; the S&T literature is growing

even faster. Libraries and information centers are now a major investment,

and much larger investments will be required in the near future. The growth

of new forms, such as informal information exchanges, extensive traveling

to laboratories, informal newsletters, etc., can be used as an argument to
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indicate that the traditional system is not adequately serving its puzpose.

rune existence of large backlogs of uncataloged books and unprocessed serials

in major libraries is well known. At this session of Congress, the Library of

Congress, with the urging of the Association of Research Libraries, has requested

a special appropriation of $5 million to attempt to cope with the backlog prob-

lem. All of these considerations argue for strong executive action now.

5.2.8.2 S&T Information and Document Activities Are Now a Major Uncoor-

dinated Expenditure. Although estimates are uncertain, there are figures o

show that the direct annual Federal expenditures in this area are currently at

least $200 million and prooably much higher. It is believed that these figures

are considerably below actual Federal outlays, since there are many "hidden"

costs, such as page charges, library support out of overhead charges on Govern-

ment contracts, general university support, etc. The total of such expendi-

tures is large but perhaps the major problem is that they are uncoordinated.

In spite of efforts by COSATI and the Bureau of the Budget this area remains a

problem. More than in almost any other area S&T information and documentation

problems pervade all Government departments and agencies. Some agencies have

pursued progressive programs, while others have been slow to show concern re-

garding the problem; some have clearly identified budget items for S&T infor-

mation and documentation, while others include their activities under headings

which make identification of expenditures difficult. Clearly, greater executive

coordination is needed.

5.2.8.3 Previous Studies Recommend a Capping Agency. The situation des-

cribed above has been widely recognized. Section 10 shows that many previous

groups have recognized the problem and have made similar recomendations, although

usually without any detailing of the concept.

5.2.8.4 There is Lack of a General Policy. At present there is a lack of

any general policy position by the Federal Government. The various departments

and agencies each follow the policies which seem most appropriate to their par-

ticular needs. While there is some merit to this, it also results in inefficien-

cies. For example, it is reported that there is as much as 60 percent overlap

in the holdings between several of the major Government libraries, yet nc one

knows for sure what the situation really is, nor is there a mechanism for find-

ing out. Similarly, it is reported that there are significant gaps in the serial

literature coverage. Agreements regarding coverage are made which may close
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these gaps for a while, but as new personnel or budget constraints appear

each agency follows its own course, frequently without coordination with

affected organizations in other agencies.

5.2.8.5 There is a Problem of Overlapping Programs. As mentioned above

there are problems of overlap. The collections of the Library of Congress,

the National Agricultural Library, and the National Library of Medicine overlap

to a great extent--probably there is greater than 50 per cent overlap between

any pair. This results in unnecessary acquisition costs, unnecessary process-

ing costc, and unnecessary storage costs. It is estimated that there are over

300 major library collections in Federal agencies, yet there is almost no know-

ledge regarding the extent to which they are unique or the extent to which

they make use of already existing resources. STIB is needed to gather stat-

istics regarding the situation and to arrive at an optimization of the proper

degree of redundancy in collections.

Potentially serious problems exist in agencies whose missions come close to-

gether. The DOD and NASA have similar missions, when viewed technically, and

the technical reports and information of one should be of assistance to the

other. It appears that recent agreements between DOD and NASA go far toward

solving the document exchange problems between these agencies, but only ex-

perience will indicate how the agreement will be implemented. STIB should

maintain cognizance in such areas.

5.2.8.6 Current Funding Patterns are Confused. The situation regarding

the funding of SIE and the National Referral Center have been discussed pre-

viously (section 5.2.6.3). There seems to be little logical reason for NSF

to be responsible for this funding, and misunderstandings are quite possible.

The operating organizations may perceive that they have a continuing commitment

from NSF to fund these activities without NSF having such a perception. Similar

funding problems have existed with regard to report depositories. In the past

private libraries felt they had a Government commitment to continue support

costs of depositories, but found after two years that further funds were un-

available. As another example many Federal and private libraries depend on

the Library of Congress as a catalog source; yet funding and other factors

have kept the Library of Congress from keeping up to date with its cataloging.

Thus not only the Library of Congress but also private libraries and other

Government libraries are affected because of uncoordinated funding problems of

the Library of Congress. STIB could rationalize present funding practices.
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5.2.8.7 There is a Precedent for Such a Solution. The establishment of

STIB would follow a well-established precedent for handling problems which cut

across many Government departments and agencies. Just as the Civil Service

Commission concerns itself with personnel problems, and the Bureau of the Budget

with fiscal problems which are the responsibility of the Executive but have an

impact on all parts of the executive branch, in a similar manner STIB would

concern itself with the ST information and documentation problem. The organi-

zational placement of STIB is discussed in section 5.2.4 and shown to be quite

feasible.

5.2.8.8 A Focal Point for Congressional Interaction Would be Established.

At present there is no focal point for Congressional interaction. This is a

two-way problem. In budgetary hearings Congress must deal with each agency

independently, and no unified picture is obtained. When proposals for new

legislation are made, Congress must hear from many different parts of the

executive branch since there is no single focal point. Similarly, the several

departments and agencies make proposals to Congress which, while appropriate

to their area, do not necessarily reflect the coordinated position of the Execu-

tive. STIB as a coordination point would be helpful to both the Congress and

the executive branch.

5.2.8.9 The Library of Congress Problem Would be Ameliorated. As has

been implied before, there are certain problems which arise from the placement

of the Library of Congress in the legislative branch of Government. The Library

of Congress is the world's largest library, reporting for 1964 a collection of

43,526,600 items, including 18,970,800 manuscripts. In addition to its vast

holdings, the Library of Congress has intimate ties with the library community

at large, both because of its historical place in American libraries and because

of its role as the nation's cataloger. But this great library has a limited

role relative to thp public-at-large and to the needs of the executive branch.

The Library's main function is to serve Congress--not to be the policy setting

and supervising body for the administrative arm of the Government. With the

present somewhat unorganized and widely diverse ST information and document

situation in the executive branch, there is no obvious leader within the Federal

Government. The establishment of STIB would correct this situation by clearly

marking the focal point for Government S&T information and document interaction

and would serve to define the policy and responsibility of the Federal Government

in this urea.
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5.2.8.10 The Evolutionary Approach is Emulated. There have been proposals

to centralize all S&T information and document functions in one large operating

agency or to give the Library of Congress total responsibility in this area.

Such approaches would be truly revolutionary and require great changes in the

responsibility for and operation of the present rstem. On the other hand, the

establishment of STIB promotes an evolutionary approazh in which present operations

and establishments would largely continue their present work which would be im-

proved by the coordination and encouragement of STIB. See section 5.3 for a

description of the Responsible Agent concept ,o gain a fuller appreciation of

the constructive nature of the idea of marrying the Capping Agency and Respon-

sible Agent ideas, as contrasted with morr radical solutions, such as the New

Operating Agency concept (section 5.5).

5.2.9 CONSIDERATIONS OPPOSED TO A CAPPING AGENCY

There are several arguments which can be inrshalled to indicate that the estab-

lishment of STIB is unnecessary and would be unwise. These are:

5.2.9.1 COSATI Achieves Adequate Coordination. The Crawford report of

1962 recommended among othEr actions the formation of a coordinating agency

among the departments and agencies. The Federal Council for Science and Tech-

nology established the Committee on Scientific and Technical Information (COSATI).

COSATI has been in existence for about three years, and already better coordina-

tion is being achievud, as exemplified by the recent establishment of microfiche

standards. With a permanent executive secretary and the backing of the Office of

Science and Technology, a beginning has been made in solving the coordination

and policy setting problems. (See section 5.8 for a fuller discussion of the

ability of COSATI to adequately fill the required role.)

5.2.9.2 The Establishmen, of STIB Interferes With Legitimate Departmental

Functions. Each department and agency has a set of defined areas of responsibility.

In discharging its responsibility each needs to have control over the resources

needed to accomplish its mission. Funds, personnel, and information are all

resources essential to any agency, and each agency should have the greatest

freedom possible in their -se, if it is to be held responsible for effective

performance. Under general authoritative direction from the Executive Office

of the President the several departments and agencies are able to discharge their

S&T information and documentation responsibilities. If there are clear problems

to be solved, one or the other of the agencies should be assigned responsibility
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for their solution. The way to get things done is to assign general responsi-

bility to responsible organizations and let them deal with the problem. Each

department has its unique requirements whicb it can best determine how to dis-

charge. This does not require the establishment of a large capping agency.

5.2.9.3 STIB Does Not Solve the Problem. Although a number of functions

are defined (see section 5.2.1) which would be the responsibility of STIB, they

are of the general nature of coordination or nolicy setting. What is really

needed is definitive action regarding the problem. If the Chief Executive were

to issue a policy statement, the departments and agencies would then have enough

general guidance to proceed with getting the actual job done. What is needed

are funds and people to work at real problems, not just another coordinating

group.

5.2.9.4 STIB Represents an Unnecessary Budgetary Drain. As has been shown

(5.2.6.1), STIB will require $4-5 million a year simply for its internal opera-

tions. This much money would support several major librarie or the introduction

of new techniques in present libraries. Such sums, if available, should be spent

on actual operations rather than on supervisory functions.

5.2.9.5 STIB Will Inhibit Innovations. The solution to the many S&T

information and documentation problems requires many approaches. Some libraries

require extensive automation while others can operate effectively with manual

systems. For some problems, better libraries are the answer; for others, in-

formation centers are indicated; for still thers, informal exchange between

scientists is effective. A large, high-lev . bureaucracy will tend to see only

one solution to many problems, or one favored technical approach, when in fact

a diversity of approaches is needed. While STIB's direction may make things

neater, it will have the much worse effect of promoting unnecessary uniformity.

5.2.9.6 STIB May Alienate the Technical Community. The establishment of

STIB as a separate policy and planning organization, unrelated to the immediate

generators and users of S&T information, may alienate the technical comnmunity.

The best information systems are those in which scientists and engineers are

personally involved rather than those operated by information specialists.
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5.3 THE CONCEPT OF A SYSTEM OF RESPONSIBLE AGENTS

5,3. 1 DEFINITION OF THE RESPONSIBLE AGENT SYSTEM

In this section we describe our recommended concept for a national information

system for science and technology, which we call the Responsible Agent system.

By the phrase "Responsible Agent system" we mean a system concept in which a

competent authority establishes a particular organization as the agent having

the primary responsibility for assuring the satisfactory performance of all

tasks necessary to provide information setrices in a particular limited subset

of the broad spectrum of science and technology.

This definition contains a number of terms requiring clarification. First,

the phrase "competent authority" may be interpreted in this section as refer-

ring to the capping agency, the Scientific and Technical Information Bureau

(STIB). In other circTumstances, it might appropriately be used tc refer to an

organization such as the Federal Council for Science and Technology, or to an

individual such as the President's Science Advisor. Within the executive branch

ie ultimate competent authority 4s, of course, the President himself.

Second, the word "organization" is employed to refer to an administrative unit

of the Federal Government, including but not necessarily confined to cabinet

departments and independent agencies reporting directly to the President.

Third, the phrase, "assuring the satisfactory performance of all tasks necessary,"

is intended to exclude the notion that the organization would necessarily perform

all the tasks itself. The concept of the Responsible Agent system does not--

as we shall discuss in some detail later--imply that the agent must perform the

task.; directly, but only that the agent must assume and carry out the duty of

assuring the performance of the tasks. The tasks themselves may be performed

internally within the organization designated as the Responsible Agent, or

elsewhere in the Government, or in the non-Federal sector.

Fourth, the notion of a "limited subset of science and technology" obviously

offers difficulties. Indeed, it must be recognized explicitly that the fixing

of firm boundaries for any subset of the spectrum of science and technology is,

in practice, sir.ply impossible. Nevertheless, it turns out to be feasible to

develbp a subdivision of the spectrum that serves well both the goal of estab-

lishing reasonably logical boundaries for subsets of science and technology,
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and also the goal of fashioning a reasonable correspondence between these

subsets and the interests of certain major Federal organizations.

Such a subdivision is proposed herein; together with establishment of responsi-

bilities for the organizations, it constitutes our recommended Responsible

Agent system. The existing de facto national information system consists of

similar correspondences--whether formally, pragmatically, or even accidentally

determined--between subsets of the spectrum of science and technology, on the

one hand, and organizations, on the other. Any discussion of formally estab-

lishing an information system for science and technology must consider the

possibility of formalizing, and hopefully rationalizing, this existing de

facto system. We believe that the Responsible Agent system will provide such

a rationalization.

The Responsible Agent (RA) system has been developed out of careful considera-

tions, by SDC and others, of the "delegated agent" concept. The RA system

concept differs little, in fact, from certain interpretations of the delegated

agent concept. Unfortunately, a number of other interpretations of the

delegated agent concept are also current. It has become clear that a distinc-

tive name is necessary for the sake of unambiguous exposition of the RA system.

Since the RA zytem is related to the delegated agent concept, it will be

helpful to trace next some of the hi .Lry of the latter concept.

5.3,2 ORIGINS OF THE RESPONS IBLE AGENT SYSTEM IN THE DELEGATED AGENT CONCEPT

The delegated agent concept may oe said to have begun with the Weinberg Report,
1

which was puolished in January of 1963. The concept originated there in the

sense tnat the Weinberg Report recognized the special nature of the information

activities being carried on by the Atomic Energy Commission and the National

Aeronautics and Space Administration, and referred to the activities of these

agencies as being those of "delegated agents" in their respective fields. The

term "delegated ePent" is defined only implicitly in the Weinberg Report, but

in a later study by the Suttle Task Force, to be discussed below, the definition

is explored in greater detail.

l"Science, Government, and Information," sub.I tled "The Responsibilities of

the Technical Community and the Governr nt in the Transfer of Information," a

report of the President's Science Advise y Committee, The White House, January 10,

1963. (This is known as the Weinberg Report because Dr. Alvin K. Weinberg

chaired the PSAC Panel on Science Information which produced the Report.)
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5.3.2. I THE WEINBERG REPORT

Introduction of the Dlegated Agent Con.ept. The Weinberg Report develops the

delegated agent concept by referring to the "AEC and NASA; these agencies are

delegated agents in atomic energy and space t'-chnology. They interpret their

responsibilities very broadly; AEC's DTIE [Division of Technical Information

Extension] therefore tries to keep track of all information on atomic energy

whether it is generated within the Atomic Energy Commission or elsewhere. Its

abstract journal and technical reviews cover both the Government and the non-

Government literature, and it runs a full-fledged atomic energy information

service, not merely a technical reports depository; in addition, it encourages

non-Government communii-ation in atomic energy. At the other extreme is DOD

whose central information system. ASTIA [the Armed Services Technical Infor-

mation Agency, which is now DDC, the Defense Documention Center] , handles

only DOD reports."

The Weinberg Report then poses the question, "Should agencies other than AEC

and NASA become delegated agents for disser.ination of documents in their res-

pective fields; i.e., should they collect and disseminate in their central 4-

pcs.o'rics all the information relevant to their missions, wh th.'r or no* i-

stems from work they support?"

Without answering the question, the Report goes on to ientlon one macor ad'van-

tage and one caution in connec ion with the d.lesated agent concept: "On.,

obvious advantage of a single agency's L-ecominC the delerat,'d agent for a

particular field is the great convenience to the users; a space seientis ° or

information ,enter need look only at the tools supported ty NASA. since UASA.

by melding its own announcement service with that of the non-Governmint Inv* !-

tute of Aeronautical Sciences, coverr all space lterature. On the other hand,

where the agency's mission :onfines it to only a small segment of the field, it

would tv unnatural and unwise for the a ency to pre.:p the entire fleld."

Continuing this line of argument, the Report observes that "obviously DOD,

because of its size and diversity of interests, cannot become a delegated

arency for all technology. Yet we believe that DOD could and should become

a delegated agent in each of certain mission-oriented areas--for example, in

undersea warfare, in radar, in civilian defense. In these areas DOD ought

to supply the same kinds of bibliographic tools and services as AEC does in
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atomic energy, or as NASA does in space. It should actively encourage non-

Government information activities, and it should interweave its own services

with those of the non-Jovernment agencies. On the other hand, where the area

is very broad and net clearly mission oriented, as, say, chemistry or physics,

then DOD obviously cannot serve as a delegated agent--even though the head-

ings 'chemistry' and 'physics' should continue to appear in the ASTIA announce-

ment bulletin."

Recommended Extension of the Delegated Agent Concept. The Weinberg Report

made only one specific recommendation as to an extension of the delegated

agent concept beyond AEC and NASA. This was the recommendation that the

National instit-tes of Health "might identify special areas that are partic-

ularly germane tco the work of its separate institutes, and that each insti-

tute consider erjtablishing what would amount to a very elaborate specialized

Information center with services available to the entire biomedical community.

The whole complex of NIH information centers might be serviced by t.e National

Library of Medicine and, particularly, by the Medlars System. The focal point

of responsibility within NIH would be expected to eliminate overlaps and

omissions in this complex."

This recommendation is particularly interesting: for it would seem to go to

an opposite extreme from the very broad and mass. ve coliections in the dele-

gated agent information stores of AEC and NASA, by rec-mmending that each

Tnstitute eitablish "a very elaborate specialized" informnation center and

that these various information centers be cordlnated at N11 level and

serviced by the National Library of Medicire. In making this recommendation

the Weinberg Panel clearly envisioned the possibility that delegated agents

might veil assume responsibility for very small and highly specialized subject

fields.

Federal and Non-Federal Cooperation. Purthermore, "he Weinterg Report clearly

'nvisioned Federal and non-Federal cooperation in the delegated agent :onc pt.

The report states, "in Ibecoming a delegaled 8a4nt for a given field, an acnZy

mu't asu.e many responsitilities -eyond erel- collectinF, announcing, and

abstracting relevant material. The agency must help establish and support

sp,-cializ,:d information centers :n the field; It must support worthy puulish-

inr vwntures that would otherwise not rece've support; and it must generally

, active Ecadership in ercouraging beeter communications In the field both
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within and without the Government." In support of these comments th- R-Forl

observes that "communication is an essential part of research; if an agncy

sponsors research in support of the agency mi.sion, it ough. also "o aB!!oat

resources to support the communication necessary for effective conduct of that

re sp ch. "

lo bring about this cooperative Federal and non-Federal system within the

delegated agent concept, the Weinberg Report envisioned action by tnoth th-

operating agencies of Government and the National Science Foundation: "Th

agencies would support mission-oriented information activiAezs; NSF would do

the same for the discipline-oriented activities. Fo; exar.,plQ, If th, Am.nran

Institute of Physics wished to experiment with a central depository, and

it needed Government support, it would go to NSF; if th' Am,-r[2an .uel.::

Society needed similar support, it would go to AEC. A speciaiized >%for-.a" .o.

center in crystallography would he the responsibility of NSF. .n viruz,,5,

of NLH."

Problems of Overlap and Omission. In making theso r-co-, nda ions. h-

Weinberg Report also anticipated one of the ma,,or pro:i.-.z arizin,

delegated agent concept. The Report points out tha6 "' h.: s.r,arat on *.

mission and discipline is not sharp, and some ov.-rlay , ,''w : N.F and o1h-

agencies is to .e expected. The FCST's Commite"> on Infornas ;cn Low. COATI)

would have to b- sensitive to Just such overlapping or ominr and would

help keep th-, whole arranreoent . n5[ie and t,"',. iv"."

Three Impor'ant Cautions. Finally. the W-int,-rr R:rur, ..a,,. 'hr- .... ." n':

which would ne-ed 'o e :orn.: in mind In rmprimrn" any i,-'a ,d a.,-:

system, or similar system. First, "The user sens~tvi.: of !h- t',r :t '..r-

cal society information systems is a prccious "hing; w shOuld no' l.d!hiv r,-

place such systems with ad ho- systems conjured uj .y Go rnnr- .i-. u' r :.

...We polnt oat thit s Mlr of an activity by Go. -n.n' do n:" ...

mean domination by Government. We envisage that much of what an arenc-; srends

fo" Information handling would be spent by rontract to non-'1overM e,-€t insti-

tutions."

Second, whether or not the Federal agency concerned !s a delerated a-ent, !,he

%bport insists that "the focal point of responsltllity for infor-.ation at-'-

vities] in ea-h agency be part of the agency's research and development "~ana.e-
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ment. Much of the user insensitivity of Government information systems results,

we believe, from their being part of administration rather than of research."

Third, as both an argument for, and a caution concerning, the delegated agent

concept, the Report observes that "by delegating responsibility for mission-

oriented information handling to mission-oriented agencies, the Government will

be represented by technical men who are usually members of the technical com-

munity that centers around the agency's mission. They would be expected to

speak both languages, the technical community's and the documentalist's; when

they sponsor information activities they could be expected to temper any expan-

sionistic predilections of the Government with an understanding of what the

field really needs."

Summary of the Weinberg Report. To summarize the Weinberg Report, we note

that it identifies the information activities of AEC and NAS.A as being those

of a new pattern, which it calls the "delegated agent" concept. ThI-e Report

recommends the extension of this concept to the information activities of

other agencies of the Government and makes a very strong recommendation con-

cerning Government information activities: "each Federal agency concerned

with science and technology must accept its responsibility for information

activities in fields that are relevant to its mission. Each agency must

dcvote an appreciable fraction of its talent and other resources to support

of information activities."

However, the Weinberg Report fails to go so far as to recommend what we are

proposiug in this report: namely, the assumption by the Federal Government

of responsibility for assuring the provision of information services in the

ertlre spectrum of science and technology, and the implementation of that

a3stimptiot, of responsibility through a system of responsible agents. The

Report does indeed pose the question tby observing, "Obviously the Government

I-, rosponsible for disseminating and retrieving its own report literature.

on, qjueti,)n that, needs clariflcation is how much further does the Government's

:-.,..',,n: bi1ity go--how .hould it deal with information, other than its own

,'i.;yt,, that. is relevant to its mission?" But the Weinberg Report does not

,u wwer this question.
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5,3.2.2 THE SUTTLK REPORT

The Weinberg Report was, it may be recalled, a report of the President's

Science Advisory Committee. It was referred to the Federal Council for Science

and Technology for further study, in particular, for study of the implications

of the Report for the various Federal agencies. As a part of itn review FCST

referred the Weinberg Report to COSATI (at that time known as COSI, the Com-

mittee on Scientific Information) and COSATI in turn establisned a Task Force

headed by A. D. Suttle, Jr., to explore the delegated agent concept in detail.

The Suttle ReVort re-poses the basic question of the Weinberg Report with re-

spect to the delegated agent concept: namely, whether other Federal agencies

than the AEC and NASA should follDw the example of these two and beco.ne "dele-

gated agents for dissemination of documents in their respective fields." The

Suttle Report's answer to this question is "a qualified 'yes'."

Characteristics of the AEC-NASA Delegated Agent Pattern. The Suttle Report

explains its "qualified 'yes"' in part by attempting to identify the historical

reasons for the development of AEC and NASA as delegated agents for information

in their respective fields. The Report cites four characteristics common to

both AEC and NASA which help to explain how their information activities devel-

oped in the delegated agent pattern.

First, explosive growth. The Report notes that "each of these agencies.. .was

established to serve as a focal point for the administration of an enormous

Federally sponsored program in areas of science and technology whose bases were

rather small prior to Federal stimulation. The explosive growth in scientific

and technical information which ensued constituted an overwhelming burden for

the non-Governmental information system and services which existed in this field,

and the di, ct participation of the Federal agencies in the transfer of informa-

tion became a patent and obvious necessity."

Second, security considerations. "The nature, goals, and results of the R&D

effort frequently involved consideratiors of national security, proprietary

interest, industrial security, etc., so that the responsibility for the

selection of documents to be released and the timing of the announcement,

abstracting and release of these documents was a non-delegatable responsi-

bility of the agency....
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Third, concern with technology as opposed to science. The Report observes

that both AEC and NASA are "heavily oriented to technological development

work, carried out through the instrumentality of research or development

contracts, executed in industrial more frequently than academic environments,

dedicated more to applied than to theoretical science, with the results of

the research and development summarized more frequently in technical reports

than in scientific and technical papers for the open literature."

Fourth, orientation toward products rather than documents. "The work of

these two agencies is, to a very high degree, engineering in character and

the engineering community appropriately emphasizes products rather than

papers as the goal of a research or development effort. Extremely useful

and practical devices may be fabricated without the collection and the

exacting preparation of data necessary for publication in traditional scienti-

fic journals." The information system of a delegated agent must include

"those technical reports describing advances which are, for a variety of

reasons, inappropriate for publication in the open literature."

Criteria for Delegated Agents. On the basis of these four characteristics

of the AEC and NASA information activities, the Suttle Report proposes five

criteria by which to judge whether a Federal agency might appropriately be-

come a delegated agent: (1) "Sharply targetted and well defined technical

goals" for the mission of the agency. (2) "Sudden infusion of massive gov-

ernment support, dwarfing both the previous size of the field and the infor-

mation system used for information transfer within that field." (3) "Heavy

reliance upon report rather than the open literature for the announcement of

the results of research and development." (4) "Research and development

carried out through highly organized, interdependent, and centrally coordi-

nated team efforts." (5) "Research and development programs the reslts of

which are important to the overall objectives of the agency even when, for

varying reasons, such results would be unacceptable for publication in tradi-

tional scientific journals."

The Report states, "It would seem clear that whenever a majority of these

criteria are met, the modus operandi of AEC and NASA would seem an appropriate

device for maintaining a system of information services for the area in

question."

u uu nn n n nm " m um nn p mm nm nn mn um mun mmn • n • nun nnm UN~m Ila nn • nn unu Nnnnu
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Contraindications for the Delegated Agent Concept. Having set forth these

criteria, the Suttle Task Force further clarifies its "qualified 'yes'" by

going on to say, "Implicit in the above discussion is the consensus of the

Task Force that the AEC-NASA modus operandi should not be adopted by all Fed-

eral agencies and would indeed not be appropriate as a system of information

services for many of them.. .The informational needs of a very large segment of

the scientific community have [long] been met...by a complex of information

services under both public and private auspices .... Most of these systems

have a long history of satisfactory performance, are intimately connected to

the learned societies which have been organized to advance the field, and

have evolved highly responsible mechanisms for maintaining the excellence

of the contents of the system. Indeed the AEC and NASA have accepted the

preferences of biomedical and other scientists to operate, at least in part,

through privLte systems of information services. It may well turn out that

both directly operated and indirectly supported systems of information services

will be appropriate for a number of Federal Agencies, and are found currently

in existence in Federal Agencies. The Task Force feels that it would be a

mistake to recommend the extension of the Delegated Agent 'style' to such

situations."

The Suttle Report thus clearly reveals that it is using the term "delegated

agent" in a very narrow sense. The Report apparently regards the delegated

agent concept as implying a system that would be wholly operated by the

Government and would necessarily act to the detriment of any possible private

competing systems in the same general subject-field.

Such a narrow definition is somewhat surprising since the Suttle Report

points out that AEC and NASA are themselves exceptions to this definition.

It is still more surprising in view of the care with which the Weinberg

Report emphasizes--in its interpretation of the delegated agent concept--the

importance of the private sector's information activities and the desirability

of the Government's cooperating with them, supporting them, and even enhancing

their roles.

In recommending the Responsible Agent system herein, we share the Weinberg

and Suttle Reports' views on the importance of the private sector and on the

feasibility of Federal-private cooperation. We see no incompatibility between

a system of Responsible Agents in the Government and continu.:I information
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activities in the private sector. Instead, we view cooperation between the

Federal and private sectors as indispensable for satisfactory information

services.

Problems of the Delegated Agent Concept. The Suttle Report goes on to discuss

some of the problems of establishing a broad delegated agent concept within

the Government. The primary problems are those of delimiting reasonably

narrow subject areas within the broad spectrum of science and technology, and

of matching these delimited subject areas with the interests of one or more

Government agencies. There is a further problem when there are competing

interests among the agencies: the problem of deciding which agency should

be the delegated agent for that subject area.

An Endorsement. It is important to note that, despite its reservations, the

Suttle Task Force does state that it "endorses the general principle that the

Federal agencies should assume responsibility for guaranteeing the viability

of science information services by indirect support through grants, contracts,

and other mechanisms in those areas of science and technology in which the

Federal agencies have a direct interest and in which an AEC-NASA style of

operation is inappropriate or not feasible."

5,3,. TASKS IN THE RESPONSIBLE AGENT SYSTEM

In the previous section we have discussed the origin of the delegated agent

concept in the Weinberg Report and its further exploration in the Suttle Report.

Both of these reports, it must be emphasized, dealt with the delegated agent

concept in connection with existing areas of scientific anc. technical interest

on the part of agencies of the Federal Government.

A broader matter is now at issue- Should the rederal Government assume re-

sponsibility for assuring that information services will be provided for the

entire spectrum of science and technology? We believe that the formal accept-

ance by the Government of this responsibility is vital for ensuring the con-

tinued growth of science and technology in the United State3.

In this broader framework, Federal agencies vuld undertake to be responsible

agents (RA) for dealing with subsets of the spectrum of science and technol-

ogy. In some cases an agency might not have had a major prior interest !n a

portion of its subset of science and technology. Such a portion would be

,= - ... . ' -. !1 -X'l " . ..
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added to the agency's responsibility as a part of the task of assuring complete

coverage of science and technology, in the sense of there being RAs somewhere

within the Federal Government for all portions of the spectrum of science

and technology.

Some agencies would thus undertake responsibilities for information services

in portions of science and technology in which they had not previously had a

major interest. But in most cases, the responsibilities to be undertaken

would be merely formalizations of existing responsibilities, within the new

framework of overall Federal responsibility for assuring the satisfactory

performance of S&T information services. In other words, in most cases the

agency's previous interest would not be changed; and in no case would the

change be other than that of an expansion of responsibility by some rela-

tively small degree.

It is clear that the RA system concept would, in many cases, involve expansion

of the information activities of various Federal agencies, in that the RAs

would undertake responsibility for a greater variety of information services

(e.g., collecting, abstracting, translating, disseminating) than was pre-

viously the case. On the other hand, it is in nowise implied that an RA

must perform these services itself. As we have said before and shall say

again, the RA system concept is simply that of establishing responsibilities,

not that of requiring Federal performance of all the multitudinous subtasks

involved in the information service.

5. 3*31 LEVELS OF RESPONSIBILITY

The concept of the Responsible Agent system is based upon a competent authority's

establishing various Federal organizations as the agents responsible for assur-

ing the satisfactory performance of all tasks necessary in providing information

services to a limited subset of the spectrum of science and technology. It is

important to recognize that there are necessarily several levels of responsi-

bility.

The first level of responsibility in the Responsible Agent system concept

belongs to the executive branch of the Federal Government, since the basis of

the concept is that the Government would assure the performance of information

services covering the entire spectrum of science and technology. To do this,

executive branch agencies must have first.level responsibility for assuring the
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performance of the tasks necessary for providing these information services.

The first-level responsibilities must be assumed by the heads of Cabinet depart-

ments or of independent agencies who report directly to the President. This is

a vital point, and it must always be clearly understood that the ultimate respon-

sibility for assuring information services within each subject area belongs to

the Cabinet officer or agency head concerned.

These Cabinet officers and agency heads would, of course, assign their respon-

sibility in turn to the head of some subordinate organization within their

departments or agencies. These second-level assignments would naturally be the

prerogative of the Cabinet officer or agency head, although in practice it could

be expected that the assignments would be worked out in cooperation with STIB.

Suggestions are made later in this section concerning possible assignments of

second-level responsibilities, but these are to be understood as being only sug-

gestions; for the assignment rust be made by the Cabinet officer or agency head

concerned. It should, however, be standard policy to place the second-level

responsibility somewhere in the research and development arm of the department

or agency. This would be in keeping with one of the strongest recommendations

made in the Weinberg Report.

The second-level agent would, in turn, assign third-level and lower-level

responsibilities for dealing with specific tasks necessary in providing the

information services. It is to be emphasized '.re that some of these functions

would be performed within the Federal structure, both within and without the

Federal agency that is the responsible agent concerned, and that other functions

would be performed in the non-Federal sector, as determined to be appropriate

by the second-level agent in coordination with STIB.

A note on terminology: In the remainder of this section, whenever we use the

term "responsible agent" without any modifier, we shall always be referring

to a first-level responsible agent. References to lover-level RAs will always

specify the level.

5.3.3.2 DISCUSSION OF SPECIFIC INFORMATION-SERVICES TASKS

It may be helpful at this point to emphasize the multifaceted nature of the

Federal and non-Federal cooperative system we envision, by discussing a number

or the individual tasks necessary in providing satisfactory information ser-

vices within a given subset of the spectrum of science and technology.
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First - Publishing (Primary Publication). The responsible agent would be con-

cerned with assuring that reports of Federally performed research and development

are published and reach the information system. The RA would also be responsible

for assuring that the reports of research and development sponsored by the Gov-

ernment reach the system. The RA would be responsible for supporting the pub-

lication of primary journals in pertinent fields, and for encouraging and

supporting the writing and publishing of review articles and books, in close

cooperation with non-Federal publishing enterprises.

Second - Acquisition. The RA must assure the establishment of mechanisms for

actively seeking documents and other forms of information transfer. There must

be a continual review of potentially pertinent literature, such as that of

related S&T areas. There must be frequent contact with informed scientific and

technical personnel who can suggest otherwise overlooked documents. The RA would

have the responsibility of making its interests known as widely as possible and

encouraging the submission of possibly pertinent documents.

To fulfill the responsibility at the national level for satisfactory coverage

of its subject area, the RA must assure that suitable mechanisms and procedures

are established for purchasing documents, for exchanging documents, for sub-

scribing to journals, and for continually reviewing the status of subscriptions

to assure that all copies of journals are received, that new journals are

noticed, and that subscriptions to them are added to the system.

We believe that the long-range goal of the RA should be to work toward assur-

ing exhaustive collection of significant documents within its assigned area.

However, we recognize that this is a long-term joal and that initially it

would be necessary to have less than exhaustive collection. In this circum-

stance, evaluative acquisition of information is important. Hence the RA

must assure the establishment of mechanisms for the evaluation of the docu-

ments that are received.

Third - Translation. When the RA system acquires a document in a foreign lang-

uage, it would be necessary either to translate the whole document or to prepare

an adequate condensed representation of the document in English. Decisions on

whether to translate the whole document or to prepare a condensed representation

in English, would need to be made as a part of the evaluation process. The

Responsible Agent must assure that there exists a capability for providing a
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translation of the document to qualified requesters and at reasonable cost. An

important function with respect to the translation capability would be coord'.na-

tion, through the capping agency, to avoid unnecessary duplication of translation

efforts. The RA must also be responsible for assuring the accessibility of the

document in its original language for those users who wish to refer to the original.

Fourth - Processing and Representing Documents. When the RA system aLquires a

document, initial processing must take place. This would include classification

and/or indexing of the document, depending upon the needs and preference of the

users. (In this context we mean by classification the assignment of the docu-

ment to one or more predetermined subject categories; by indexing, we mean the

assignment of index terms or descriptors to the document.)

The RA must ensure that abstracts, reviews, citation indexes, permuted title

indexes, and other forms of condensed representations of the acquired documents

would be prepared. The services to be performed in this area would again

depend upon the needs and preferences of the users of information in the RA's

portion of science and technology.

Fifth - Announcement (Secondary Publication). The announcement of system

acquisitions could be handled in two basic ways: through general announcements,

and through mission- or discipline-oriented announcements. By general announce-

ments, we mean such devices as DDC's and CFSTI's abstract bulletins, GPO's

Selected List of Government Publications, and the Patent Office Gazette. These

publications are characterized either by their containing announcements in a

number of subject areas or by their being aimed at a very broad and general

public having a great variety of interests. By mission- and discipline-oriented

announcements, we mean such activities as those represented by Biological

Abstracts, Chemical Abstracts, Index Medicus, Mathematical Reviews, and Scien-

tific and Technical Aerospace Reports.

It would be expected, for example, that the lower-level RA for announcement in the

field of chemistry would be the Chemical Abstracts Service, and in the field of

mathematics, the American Mathematical Society. These examples again point out

the intricate interdependence of the Federal and non-Federal sectors envisioned in

the RA system.

In announcements in both the general and the mission- and discipline-oriented

arees, the RAs would be concerned with ensuring full coverage of ill primary



5-39

publications within the subject areas. Although the RA and ST3B together

must concern themelves with unnecessary overlap, it is important that doubt-

ful cases be resolved in the direction of too broad rather than too narrow

coverage. In addition, the RAs and STIB must jointly remain constantly alert

to shifting areas of emphasis cn the part of their users. They must respond

to these shifts and to the development of new areas of interest, especially

in interdisciplinary areas that are growing in importance, and in areas of

specialization or new development that represent rapidly expanding scientific

interest and activity. Another facet of announcement activities is that the

RAs should, where appropriate, provide support to existing non-Federal second-

ary publication services in addition to those that have lover-level responsi-

bilities in the RA system.

Sixth - Active Dissemination. By active dissemination, in contrast to announce-

ments, we mean individually personalized dissemination activities. These are

performed at present by certain libraries and irformation centers, where

people perform the function of screening incoming journals and reports for

articles of interest to the local user community. Active dissemination is

also represenced by the growing use of "selective dissemination" system

based on computer program that match charecteristics of incoming documents

to the interest areas of users.

Automated techniques offer the potential for a major expwrsion in the scope

of active dissemination services and in the number of users that can be

served. Active dissemination will become an increasingly important informa-

tion service, and the RAs should assure that it is available to qualified

users at reasonable fees.

Seventh - Storae and Retrieval. The RAs out be concerned not only with

centralized storage of documentr and other information materials, but also

with the needs for at least partially decentralized storage. One need for

partially decen*ralized stores arises from the geographical dispersion of the

user community. There is need, we feel, for decentalized, duplicate

storage of, at least, basic Item of reference nature and other similar ma-

terials. A rule-of-thumb with regard to locally held materials might be to

make them available if they v, requested so frequently that it would be

cheaper 'o supply local copies than to pay for the cowr.unication cos s

associated with re te use of central copies. Such a rule would, for exiple,
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imply that in general newer materials should be more widely held than older

materials. Actual decision rules should be based on experience. The decen-

tralized collections should both utilize and serve the existing university,

'.ndustrial, societal, private, and non-Federal government libraries and in-

formation centers.

The RAs muASt be continually concerned with oanntaining accessibility to the

collections on the part 3-' the users. This meaus not only "passive" accessi-

bility, in the sense of allowing users to make uae of the collection, but also

"active" accessibility in the serse of providing such aids as selective bib-

liographies, organized so as to facilitate their use by the particular user

ccmnunity concerned. In the area of passive accessibility, the RA must see

to it that equipmert and techniques for long-distance rapid access are made

available. The goal should be to work toward the capability of browsing

Ifron any point in tha United States. Clearly, this woule also be a concern

of STIB.

Another aspect of the storage and retrieval problemn is he se. of problems

implied by the term "the purging problem." Gs, studies have shourn that the

vast majority of requests for scientific and technical documents consist of

requests for documents published within the previous 20 years. These user

wtudies allow us to conclude tnat m ot primary publications may be purged

within a maximum 3f 20 years. By "prei.g we dc rit necessarily mean de-

stru'tion; the term equally well in cludr' the. notion of retirement of a

document, for example, to an archive or to microform storage with perhaps

only shallower indexing available.

The retlirment of certain copies of do ett to lov-.tvel access s.+:res may

weli take place much sooner than 20 yeeors. One appealing suggstion is that

libraries might continue their present practice of rubscrlbing to professional

journals but simply discard the iop e of the. jourr.k %;'tcr, say. L* or L

years. Thereafter, requests for cupies 0f the lournal, or nn arti-' In i,.,

would be filled from the contrm store. 'he users, beirg guarantofed access

to the article on request through the central store, could be expected not

to object to the destructicnof the local copy, or to i's retiremunt to a

lover level of access.
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It may, admittedly, be reasonable to destroy -om, docum'-nts; Wut desriie, the

appeal of destruction as a means of handl~ns- zo-rar,. protlens, we Leti *hat

recognition should be made of the j.mportan--rt least for future historians

of science and technoloF:7--that m~ost publications be retained in at least

some low-level access-, microform-:z*oragQ rnediupi. It s',ould, therefor.-, ne a

function of the r' ,spon-.ihile ar nt to ensure that at least one cofy Of ail zir-

nificant documents be r'2JTt fur archival fjurposes.

E *rh*h -a w-11n'~.a ,.'r ~ . I': ~i nown .nTat a --r-at i.*al o:'

cor'L'uni -at>: n:' ' nr>i >orma, :on, rar, h'ua--

AJO L"""W.. U;,a: ~ .f-farmai -:roranda. ~of;~ .ar.

c>~-c: I* 1 OuId *b: ,2rWL it' of the RA to fa iiato_ lhai.

:n:. -_~ or 'I 1r' 7q4 )nW It hi.n It *ISsubjec_- ar 'a, Ly Ouc-h a 17t~v

1:-. rras' im.iod.afoly im~porlan*. r-~comm- ndat ion in this area is prOr~ably that

su~~adtaquat.o handlm- of' ccnfe r- nc and symposi= papers. At present

n':n~r~tin syst-'o -ov-'ra, of -onfa rence procteedingr is innrk- dJy in-

'~r~or ~o 'ovra~ of~h~ r*.niar ouxnal Futlications, as has beiam show-,

o.y rer-nt studiz s (eg.Har..on a:;A Javs). The- RA rnuat a:siure tnat the pro-

ccdir, of ZAT conferec'-! knA c~"sPwould be acquired by the Information

-,~tr xd thiat their cowunt. wouui. rr' r-at;"d :n he sam fashIon as thos"'

ol -othcr dociuownt.- In the systi-t. Another asct would be the assurance of

mort aza-uate rirovisions foe' r-"zordir.g, tran"Cribing. and selectively editin,

ani publishing the informal dia-cussionso*t c_,=rerences, such as those follow-

Ing !,h- preserntation of papers.

It should also be a conztrn of the RA wnd MTB tio :?onsider mean.- of :.Aking

-onferences more productive. Cne sugge~t.o'Cr.--& practi~e -.hat baa been gain-rr

.n~ popularity in recent years--i1l that of #'maouraging publiratlon and dlstritu-

.u. .. vt4nc, of a conference. of the formal papc-r3 ut, * presented thcr-.

at try' corferenee ltaelf the parti _'4tants can spend their time. in

~ *~n~with the speaker a pAper that they have pre~viously had timo to

r-ad i.d consider.

Ano'her aspoect of the Informal conounications mrea is L!-.- need 'or the RA to

i'a-1;tate the c~rc-lation of appropriate Informal memoranda an-I to assurre



that copies are selectively acquired by the system and treated thereafter in

a similar fashion to other documents reaching the system.

Ninth - Information To, From, and About Users. One of the most important

responsibilities of the RA would be the establishment of continuing efforts

to inform users about the services that the information- and document-handling

system can provide them. Studies have shown that scientists and technologists

are sometimes unaware of even the existence of information- and document-

handling activities that are available to them. In the face of too frequent

ignorance of the existence of such activities, it is safe to infer that there

is even more frequent ignorance of the total scope and variety of the services

that these activities offer their users. As the RA system expanded and im-

proved its services, the need for user awareness of the services would increase.

Another important responsibility of the RA would be to assure the provision

of mechanisms for obtaining information from the users about their experience

with and views of the services that the system is performing for them. These

mechanisms should be designed to involve the user in the system to such an

extent that he would probe the full range of possibilities for exploiting

the system to satisfy his information needs, and would be motivated to

suggest innovations and improvements in the system's services. The efforts

exerted to make the user aware of the services available to him could well

include efforts to encourage him to offer such suggestions.

in addition to inviting suggestions from the users, the RA should establish

means for collecting and evaluating data on the interactions of the users

and the system. These should include not merely statistics on the number of

documents circulated or on the number of user requests, but also information

about what it was the user was really seeking, as sometimes distinguished

from the question that he presents to t1,: system after h.s own analysis

of the way to approach his real information need. Probably most of us have

had the experience of needing some item of information, deciding on some likely

reference source for it, asking a librarian for that reference source only

to find it unavailable, and not till then telling the librarian what we really

wanted to know--whereupon it turned out to be readily available from some

other source. The use of automated equipment and techniques will facilitate

the collection of information about these distinctions between the question

asked and the question intended. It should be noted also that provision for



5-43

feedback is already an important part of at least one automated technique for

active dissemination.

Tenth - Research and Development Support. Research in the information-handling

area would be primarily a function of STIB and NSF, as discussed in section

5.2.1. However, more direct involvement in research by an RA could well be

desirable in certain circumstances. The development of individual systems

would be a matter to be worked out in each case by the responsible agent con-

.!rned, in cooperation with STIB.

593.3o3 PERFORMANCE OF SPECIFIC INFORMATION-SERVICES TASKS

We reiterate here that in each of the above ten areas there are appropriate

places for performance of functions directly by the responsible agent, for

performance of functions by other Federal agencies, and for performance of

functions by various portions of the non-Federal sector of our society.

We also point out that each one of the relatively well-distinguished functions

that we have been disucssing here might be spread among several agencies.

For example, the Weinberg Report suggested that within the National Institutes

of Health there might be an "elaborate specialized information center with

services available to the entire biomedical community" established at each

of the separate Institutes, and that "the whole complex of NIH information

centers might be serviced by the National Library of Medicine and, particu-

larly, by the Medlars System." Here we have an example in which the first-

level of responsibility would be that of the Secretary of Health, Education,

and Welfare. He could make a lower-level assignment of responsibility to

an organizational unit of the Institute that would operate or contract for

the specialized information center proposed. (We use this example because

it is one that was originally proposed by the Weinberg Report; we are not

attempting to suggest that this particular set of subassignments of respon-

sibility would ne.essarily be an appropriate one.)

As another example, it would seem likely that the existing DDC and CFSTI an-

nouncement bulletins would continue to be used and would, indeed, be expanded

in the RA system we are proposing. It might be desirable that CFSTI's bulle-

tin be the basic general-purpose announcement bulletin in scien'ific and tech-

nical areas for the Government, and that individual RAs supplement it with

their own more specialized announcement services.



An example of the latter might be a service maintained by the RA for chemis-

try through a contract (i.e., a subassignment) with the Chemical Abstracts

Service. Thus, Chemical Abstracts would be the primary source of announce-

ments to chemists but a selection of announcements about chemical articles

of more general interest would appear in the CFSTI bulletin. Again, chemical

patents would be included in both the Patent Office Gazette and in Chemical

Abstracts, as worked out cooperatively by the RA for patents and the RA for

chemistry, in conjunction with STIB.

What we have attempted to show by these examples is that we envision the

Responsible Agent system as a multifaceted system in which the various

functions would be carried on by a number of different organizations, both

Federal and non-Federal, under the general supervision and with the support

of the first-level Responsible Agent, a cabinet department or independent

agency.

5.3.4 ARGUMENTS FOR AND AGAINST THE RESPONSIBLE AGENT SYSTEM CONCEPT

The Responsible Agent system concept must be weighed against essentially two

competing concepts: (1) the concept of strengthening the existing system, and

(2) the concept of some form of centralized system. The first concept, that

of making no changes other than perhaps strengthening some of the existing

coordinative mechanisms, is dealt with in section 5.8 of this report; the

second is dealt wilh in sections 5.5, 5.6, and 5.7.

5,3.4 1 ADVANTAGES OF THE RESPONSIBLE AGENT SYSTEM CONCEPT

Several of the important advantages of the RA system concept may be grouped

together in what we call the "natural habitat effect." By this effect, we

refer to the potentials in the RA system (1) for closer contact between the

user of the information and the services being provided to him, and (2) for

enlisting the user's direct participation in the services. In detail, these

arguments are the following.

1. A closer relationship between the users of the service and the

organization providing th. services should result in better access

by the users to the services.

Discussion. This argument says that if the services are close to the users in

either a geographical or an organizational sense, or both, then the users vill

find it easier to take advantage of the services.



2. A closer relationship between the usters and the services should

result in fuller exploitation of the resources and personnel of th.2

information service.

Discussion. This argument states that it can be expected that the information

services will be more "efficient" if they are close to the users. For example,

the average workload on the document collection can be expected to be higher,

and the collection, being more readily accessible to the users, will be more

conducive to browsing.

3. The system should be better able to tailor its functions and services

to the users' needs if there is a close relationship between the users

and the services.

Discussion. This argument is based on the expectation that a system whose

staff and administration are close to a major group of users will t arke 'o

tailor i's funct ons and services more closely to the expressed--and even to

the unexpresscd--needs of that major grcup of users. If this group includes

personnel working in a scientific or techn:2al field, then the tailoring of

the system's funct~ons and services can e expected to benefit other workers

in the field as well.

4. The system will ie bet ter a~i to draw upon and involve the users

as participants in the system 'opera on.

Discussion. This argument is iased upon the expectation that through organi-

zational, ceorraphical. and/or prof. ssional losnes between the system and

a major group of Its us-rs, The sta f of '. sstem should be alle to use the

user group as an int.,rmitttcnt ,ourc,- of ,-u~dan ',- and information. For example,

a staff momoer of the syslom. upon roclv:n;- a rquest for which he needed

technical assirin. f :,h' tu-n 4o a n ar.':' r,s,ar-hr for h-Ip.

1. ! l, 4 , ,r. iu Z in i'sf . m opration ,hould r,sult. in

, v noro ".ippropr'al- ',o he ! ... o;' th,' uzrs.

Discussion. Sunh :n-r,.%sd appropratenr,ss of the services would obviously

sim from +,h,- i''" to draw upon fhe r ,-.areh-rs as on- of the information

sour....s of 'h.,  ' '. . ' 91-r ano'her ,ofl',ct whici n..,ds to be brought

vlr 11p 7e;:080
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out here, which is an expectable result of involving the users in the activities

and operations of the information system: namely, that such involvement can

be expected to result in suggestions from the users as to ways of more closely

tailoring the system's services to the needs of the users.

6. Each portion of the information system will be serving a major agency

interested in the subject area of that portion, and can thereby expect

better support from the agency itself.

Discussion. An agency's own involvement in the scientific or technical subject

area for which it is the RA can be expected to heighten the interest on the

part of the agency staff and administration in ensuring that the information

system is as satisfactory for their needs as possible. This in turn will result

in better information services to the other users of the information system

outside that particular agency.

The foregoing six arguments are those which we view as constituting the "natural

habitat effect." There are other advantages of the RA system concept, such as

the following three that relate to consequences of having smaller collections

than would be the case in a centralized system.

7. In a diversified RA sysiem, there will be the potential for greater

flexibility than would be the case in -a centralized agency.

Discussion. A centralized agency can be expected to tend toward standardiza-

tion in a variety of ways, including the forms of service to its users. In

contrast, the decentralized RA system should result in diversified services

to the users, with services being tailored to the neds of users in the various

subject areas. Additionally, in a decentralized system, it would be easier

to conduct more varied experimentation with respect to services, equipment,

and techniques.

8. It will be possible to have more precise vocabularies for indexing

purposes, thus facilitating search and retrieval within the subject

area.

Discussion. Since the collections in the RA system will be individually

smaller, it will be feasible--in terms of the state-of-the-art at any given



time in machine-searching equipment and techniques--to provide more detailed

sets of index terms for documents and/or greater depth of subject classifica-

tion. In either case, search and retrieval of the document collection should

be facilitated. This greater depth and precision of indexing will also facil-

itate the provision of an active dissemination service to the users of the

system. (This argument as to vocabularies has a counterpart in an argument

for a centralized system, based upon the danger of increasing difficulties

in communication across subject-area boundaries as individual subject-area

vocabularies are developed and refined.)

9. Automation, particularly in the sense of machine storage and searching,

is more feasible for smaller collections.

Discussion. This is especially true of existing techniques for storage and

search, all of which rely essentially upon sequential searching techniques.

If and when powerful associative searching techniques become feasible, this

argument may have less weight.

Finally, two advantages of the RA system concept may be characterized as

primarily administrative.

10. TheRA system concept will provide clear-cut responsibility for

coverages and services within limited subject areas.

Discussion. The agent having the responsibility for assuring information

ser 'ices within a given subject area will be spotlighted. Any inadequacies

in coverage or in the provision of services can be attributed to a specific

organization, and, indeed, to a specific individual. Thus, users of the

system will be able to make their criticisms and desires known more directly

to those responsible for providing the services.

11. A deliberately constituted responsible agent system can be readily

evolved from the de facto existing system.

Discussion. The Responsible Agent system really amounts to little more than

a formalization of existing responsibilities for subject-area coverage by

Federal agencies. Such modifications as are envisioned are largely those

of extending responsibility, not so much into new subject areas as in the



direction of assuring the performance of all the information services neces-

sary within subject areas already of interest to an agency. In addition, the

RA system concept implies the formalization, through the medium of STIB, of j
various administrative and supportive operations now carried on in divers

places or not at all. The RA system concept will also facilitate the reten-

tion of such desirable features of the present system as the voluntary assist-

ance in abstracting and reviewing currently provided by scientists and tech-

nologists as a service to their professions through their professional soci-

eties. In short, the essence of this argument is that the RA system concept's

evolutionary approach is the one best suited to making optimal use of the

existing facilities, resources, personnel, and experience of the existing

system while simultaneously providing specific mechanisms for improvement.

5.3.4.2 DISADVANTAGES OF THE RESPOSlISLE AGENT SYSTEM CONCEPT

Opposed to the foregoing potential advantages of the Responsible Agent system

concept are a number of arguments about possible disadvantages, which we dis-

cuss below.

1. Information jervices will have lower status in a missior- or

discipline-oriented environment than in the informatioi.-science

orientation of a centralized information system. Consequently,

information technologists will lack prestige, and the development

of information science as a distinct discipline will be impeded.

Discussion. This argument can be rephrased as implying that, for example,

librarians and library science will have more status among other librarians

than they wiLl among research scientists. This is a widely held view within

the research community, where anyone who is not a researcher, including

librarians, tends to be looked down upon, and where often any discipline

other than that which is the immediate concern of the researchers is also

luooked down upon.

2. Since information stores will be, in general, smaller under the

decentralized RA system concept, certain equipment and techniques

of automation may become less efficient than they would be in a

single, large centralized store.

7777 - , ---- T-.
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Discussion. We have discussed earlier the possible advantarrs of d-.-ncntrai:u-d

stores with respect to automation. However, an argument nan t- mad-, thal

possibly certain equipment would reach maximum efficienoy only wh-n used in

connection with a very large store. No specific presznt -quirmn'ni wo'd1d

appear t3 be of this nature; but since hardly an:,, -qulpmrn .1

specifically for the purpose of serving a hurr ztoro, 1' 3 n:fozsi.

what operational efficiencies might result throurh fhe une o:' su<- ,- up,

Thus, at present this is a hypothetical arru.m,,'4.

3. Lower practical limits to the siz- of' do-urw-z 4 or o, raion :

and constitute a potential cause of n:ff . " i: '. iA

concept.

Discussion. There is clearly a lower limi! *o h, ziz,  :-orra on h- r

for which it is financially feasible to nainain hinhl% -uilifl,'d !ronr'na

staffs and automated equipment for their un.'. ,'una ,nto"r:zronzv 1

should not be so detailed as to result in foo small doC-iLn" fl4 or,'. Th .

a potential problem to which the RAs and STIP would hay. t.o -ir. -ons5d-ra ion

in making the subassignments.

4. Overlap and duplication in storare and services are more likely in

the RA system concept than in a centralized store.

Discussion. Some overlap and duplication are inevitable no matter what decree

of centralization of the basic document store may be envisioned; for both

individuals and local information-service points will undoi[tedly want their

own retention copies of some documents in even an "ideal" system. Whether

such o,,erlap would be sifflclent to constitute a serious prol.lem would depend

upon many factors and would, in any case. be a continuing responsibility of

STTB. Similar arguments could be adduced and answered with respect to other

information functions besides storage and search.

5. Management costs will be higher in the RA system concept than in a

centralized system.

Discussion. This is an argument in the abstract, since what is being contrasted

is the management cost in an ideal centralized service with manarement costs In

an ideal Responsible Agent system concept. Presumably, there would be higher

7- r- , -',oiod- -- w - - -



5-50

management costs in the ideal decentralized system than in the ideal centralized

iystem. However, in practice, questions of efficiency depend very heavily in-

deed upon individual persons and organizations.

6. Vocabulariej will be proliferated, making interdisciplinary

communication difficult.

Discussion. This argument has already been referred to under the discussion

of advantages of the RA system, where it was pointed out that specialized

vocabularies will make deeper indexing feasible. Nevertheless, there is a

clear danger of increasing difficulties of interdisciplinary communication

as specialized vocabularies grow in size and the degree of specialization.

Attention to this problem will be a continuing responsibility, not only of

STIB but of the scientific and technical community as a whole.

7. The referral problems will be greater in the RA system concept than

in a centralized system.

Discussion. The referral problem is that of directing a user to the appropriate

point, within an information-service system, where his request can be filled.

There is no doubt that the organizational and geographical dispersion envisioned

in the RA system concept will result in some users' having to pass through more

referral stages than they would in a centralized system. It is also likely that

a greater number of partially duplicative referral mechanisms will have to be

included in the Responsible Agent system.

8. Costs will be higher for acquisition and processing In the RA system

than in a centralized system.

Discussion. This argument clearly holds true for the problem of acquiring

documents, because of the inevitable duplication in holdings within the RA

system--in particular, the duplication in the frontiers between subject areas.

This same overlap would probably give rise to higher costs in processing.

9. Active diesemination of information will be more costly in the RA

rystem concept.
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Discussion. The basis for this argument is that in many cases two or more RAs

will need to maintain profiles on a given user. On the other hand, it seems

likely that each of the two or more profiles would be smaller, and hence simpler

to use and maintain. Additionally, the profiles might be more detailed, with

at least the potential for providing better dissemination service to each user.

10. There will be potential conflict among the responsible agents over

matters such as the areas of responsibility and allocation of funds.

Discussion. Such conflict exists in the present system. The RA system concept

would bring these conflicts out into the open, and thus potentially aid in

rationalizing them. However, the RA system concept does not go so far in the

direction of precluding such conflicts as does the concept of a single central-

ized service.

11. There will be potential difficulties with respect to standards,

personnel policies, management and accounting policies, etc.

Discussion. Again, these difficulties and differences exist at present. The

RA system concept offers the potential of rationalizing them to some extent,

although not to so great an extent as does the concept of a single centralized

agency.

12. It may be difficult to ensure full coverage within the subject areas

of responsibility in all cases.

Discussion. The argument here is that budgetary and other pressures may

operate in somewhat the same fashion as they do at present: viz.. the agent,

whether de facto or assigned, might decide unilaterally ,o limit or to drop

coverage of some particular subarea of his responsibility. STIB would need

to establish mechanisms to ensure against this.

5.ss Tma RECOMMENDED ADOPTION OF THE ResPONsilLE AGENT SYSTEM CONCEPT

In reviewing the advantages and disadvantages of the RA system concept, we

conclude that the advantages far outweigh the disadvantages. Perhaps strongest

of all is the fact that an RA system could be formally evolved from the exist-

ing de facto system much more readily than could a centralized system. Running
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a strong second in our opinion are the arguments based on the natural habitat

effect, for there are many benefits to be derived from not divorcing the opera-

tions of the information-transfer system from the producers and users of the

information. Against these two strnng groups of arguments for the RA system

concept are opposed a number of disadvantages which seem to us either to be

minor or else to be primarily problems that will inevitably be continuing

concerns in any system, whether formal or de facto, centralized or decentralized.

As such, they are easily outweighed by the arguments for the RA system concept.

We recommend, therefore, that the Federal Government formally adopt the concept

of a system of responsible agent6 to assure the provision of information services

for science and technology. The formal adoption of this concept would take place

through Legislative and Executive action, and some of the steps are outlined in

section 5.4.

The chain of reasoning that leads to this recomendation may be suzmarized as

follows:

Argument I: Our society is, and will become increasingly, dependent on science

and technology to maintain present socioeconomic levels and on advances in

science and technology to raise those levels.

Argument II: in order that advances in science and technology may be &chieved

efficiently, information about previous and curr.nt research and developmer't

must be widely available.

Argument III: The Federal Government shares vitally in our society's responsi-

bility to ensure that ad.nces in science and technology continue.

Argument IV: Almost all portions of the spectrum of science and technology

have already become the concern, to some degree, of at least one Federal agency.

Argument V: TO assume its proper share of the responsibility for ensuring the

continued advance of science and technology, the Federal Oovernent should

formally accept responsibility for assuring that information about previous

and current research and development in all portions of the spectrum of science

and technology be widely available. j
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Argument VI: From the standpoints of technical desirability and of admir.istra-

tive Practicality, the best way for the Federal Government to implement this

responsibility is to adopt the responsible agent system concept.
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5.4 IMPLEMENTATION OF THE CAPPING AGENCY/RESPONSIBLE AGENT SYSTEM

Section 5.3 has described the multifaceted system of various levels of respon-

sibility for information services that we envision as constituting the Respon-

sible Agent system. Now we turn to the details of how such a system could be

established in conjunction with a Capping Agency. We shall be discussing primar-

ily the first-level responsibilities, those to be undertaken by cabinet depart-

ments and independent agencies. We also offer suggestions as to possibly appro-

priate assignments of second-level and lower-level responsibilities; but these

will be only suggestions, for these lower-level assignments will be the preroga-

tive of the Responsible Agents.

5.4. 1 SUBJECTS AND AGENCIES

We have earlier alluded to two of the principal problems in implementing an RA

system: the problem of deciding on appropriate subdivisions of science and tech-

nology, and that of establishing such subdivisions as those in which various Gov-

ernment agencies will undertake responsibilities for assuring the satisfactory

performance of information services. Neither of these problems, we feel, is so

difficult as, for example, the Suttle Report views it. Two tacitly assumed

factors may have led to the impression of difficulties in these respects. First,

it must be pointed out that the subdivisions for an RA system need not necessar-

ily follow some idealized, logical scheme of subdividing all knowledge--a scheme

such as, for example, Melvil Dewey intended his Decimal Classification to con-

stitute. (It it was not clear at the time Dewey proposed his Classification,

it has certainly become clear since then that a completely logical and perma-

nently fixed :let of subdivisions of ail knowledge is both epistomologically and

pragmatically impossible.) Instead, onp can--and, indeed, must--deal with a

pragmatically determined, and reasonably well agreed upon, set of subdivisions

reflecting the subject specializations of riclenticts and technologists and the

interests and missions of Federal agencies. One must also be willing and ready

to change the subdivisions in acf'ord with the needs of the users at some future

time.

Second, to viw t.h, pr,-blem of tjibi>;hln¢ Federal agenie' a; RAs as a major

difficulty i8 + ) i:;trdu('e what. wv think i., an unr,:a.:,.nabl, anl unjustified

presu'.pt-,n thiat -,uch agencic.; will quarr-i .)v(-r ti,. de.;-Ignatilon:; or will

refuse to eor',trate in prv ling "itd % r.i- th, -ervio-es of the system. As just

)ne example, ,. br(nad-i-ru,-d appr,,i-h ," t ,, 10part.rint )f" Defense t.o matter.

()f Indire f .', rn to tho- atual 'l, I' " " 'I', nat. inn -'u'h as support of

ba:;ic re.;,'arcth. fi.idiig new Jo.b; f r uI,.'.; wrk,.rs no l,)nger required, et,.,



argis well for :t ,-imilar approach to a matter cf r'.e , Jire. 'n',-nern--th, StT

docuent-handling system--on the part of Federal agencies.

5.4.2 PROPOSED SCHEMA OF S&T CATEGORIES AND RESPONSIBLE AGENTS

An outline of current relationships among some of the most important national

goals, related S&T subject categories, and existing responsibilities and inter-

ests of Federal agencies is exhibited in table 5.4-1, which is organized by goals

and categories. Table 5.4-2 presents the same relationships, organized by agency.

The suggested S&T subject categories are heuristically defined by exemplary sub-

headings in table 5.h-3. The departments and agencies shown in column 3 of this

table are "existing responsible agents" in the sense that they are already carry-

ing out essentially all the duties of assuring the satisfactory performance of

information services in their subject areas. AEC and NASA are, as noted earlier,

"delegated agents" and hence are responsible agents. The others have, through

designation or through response to recognized needs, undertaken efforts comparable

to those we propose for responsible agents.

The responsibilities shown in these tables are for the conduct of Federil re-

search and development in the respective areac, or for support of such R&D to

whatever extent the Federal Government has undertaken it. With certain excep-

tions closely related to the national seourit:,y, the Federal Government has not

undertaken to control R&D in any area of science or technology. Nor is such

control envisioned in the RA system concel-;. Ve reiterate that this concept

deals only with the problems of assuring ,itisfactory performance of information

services in S&T subject areas, and that '. _ 7nncept envisions accomplishing this

goal through voluntary cooperation and contractual arrangements.

In particular, the establishment of a Fed:ral agency as the RA for a scientific

,)r technical subject area should be on the bas.s of the agency's concern with

the category and willingness to undertake to assure the provision of informa-

tion serv1,-es for the category. The work;ig out of the requisite set of agree-

meitz as to the undertaking of the first-] vel responsibilities will be a

matter to be negotiated by STIB and the dcoartments and agencies concerned.

Pnding the ,::; alish! ent -)f STIB, these nvgoti'tions could well be initiated

by X3T. While the RA syte,,! concept would be best implemented through the co-

,rlinat ing activities of STIB, some aspects. o' the concept may be implemented

wlth-ul the aegis of a capping agency, as is demonstrated by the existence of the

present nystem of responsible agents. There is little doubt that the presc.nt

:yito,-'an be strengthened without STIB. There 1z equally little doubt that the

job wci id not b#A done as well or as comDl*t'ly without STIB.



EXEMPLARY EXISTI

REPRESENTATIVE RELATED S&T RESPC

NATIONAL GOALS (I) CATEGORIES kz) AGENT

IMPROVED SCOPE AND QUALITY OF EDUCATION EDUCATION AND TRAINING DLPT. C

AND W

IMPROVED SCOPE AND QUALITY OF MEDICAL CARE MEDICAL 'CIENCES DEPT. C

FOOD ANI DRUGS DEPT. C

CHEMISTRY

EXPLORATION OF SPACE SPACE SCIENCES AND TECHNOLOGY NATIONA

ADMIN

ASTRONOMY

ADVANCES IN NUCLEAR SCIENCE AND TECHNOLOGY NOCLEAR ENGINEERING ATOMIC

PHYSICS

SCIENTIFIC RESEARCH AND DEVELOPMENT (5) GENERAL SCIENCE AND TECHNOLOGY

MATHEMATIC5

INFORMATION SCIENCES

ATMOSPHERIC SCIENCES

EARTH SCIENCES

OCEANOGRAPHY

AERONAUTICS NASA

INDUSTRIAL GROWTH PATENTS DEPT. 0

MECHANICAL, INDUSTRIAL, AND

MARINE ENGINEERING

ELECTRONICS ENGINEERING

MATERIALS TECHNOLOGY

OPTIMAL USE OF NATURAL RESOURCES CONSERVATION AND NATURAL RESOURCES

ENERGY RESOURCES AND CONVERSION

IMPROVED SOCIOECONOMIC ENVIRONMENT BEHAVIORAL SCIENCES

ARCHITECTURAL, CIV'L. AND REGIONAL

ENGINELFING

.OCIAL SCIrNCLS

IMPROVED AGRICULT(RAL SYSTEM AGRICULTURE DEPT. 01

BIOLOGY

MAINTENANCE OF NATIONAL SECURITY MItI IARY TFlHNOLOGY AN[) SCIENCE DEPT. OF

(I) THESE GOALS ARE ILLUSTRATIVE ONLY, AND THEIR ORDER IS NOT INTUNDED AS A SUGGESTION OF

RELATIVE PRIORITY. F

L

(2, s. 6) THE S&T CATEGORIES LISTED IN THE SECOND COLUMN ARE BASr ) ON THOSE IN THE

COSATI SUBJECT CATEGORY LIST. IT WILL Ri OBVIOUS TO THE RLADLR THAT THE CATEGOFIE',

LISTED WITH EACH REPRESENTATIVE NATIONAL GOAL ARE NOT INTLNDEP 0 HE AN EXHAUSTIVE LIST OF

CATEGORIES PERTINENT TO THE GOAL. THIS IS MOST SALIrNILY ILLUSTRATED 1AN rItH CATEGORIFS OF

"SCIENTIFIC RESEARCH AND DEVELOPMENT" AND "MAINTENANCE Of NATIONAL SECURITY." BOTH OF

WHICH ENCOMPASS ESSENTIALLY ALL OF SCIENCE AND TECHNOLOGY.

c
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EXISTING POTENTIAL

RESPONSIBLE RESPONSIBLE

AGENT (3) AGENT'S) 4;

ING DEPT. OF HEAL-'H, EDUCATION
AND WELFARE (HEW)

DEPT. OF HEW

DEPT. OF HEW

DEPT. OF AGRICULTURE: DEPT. OF HEW

ECHNOLOGY NATIONAL AERONAUTICS AND SPACE

ADMINISTRATION (NASA)

NASA; NATIONAL SCIENCE FOUNDATION NSF);

SMITHSONIAN INSTITUTION

ATOMIC ENERGY COMMISSION

ATOMIC ENERGY COMMISSION

TECHNOLOGY DEPT. OF COMMERCE; NSF

DEPT. OF COMMERCE: NSF

DEPT. OF COMMERCE! NSF

DEPT. OF COMMERCE: DEPT. OF DEFENSE

DPT. OF INTERIOR- DEPT. OF COMMERCE: DEPT. OF DEFENSE

DEIT. OF DEFENSE, DEPT. OF COMMERCE

NAsA

DEPT. OF COMMERCE

L, IkND

DEPT. OF DEFENSE; DEPT. OF COMMERCE

ING DEPT. OF DEFENSE* DEPT. OF CCMMERCE

DEPT, OF DEFENSE: DEPT. OF COMMERCE

RAL RESOURCES DEPT. OF INTERIOR: DEPT. OF AGRICULTURE

CONVERSION DEPT. OF INTERIOR

DEPT. OF HEW

AND REGIONAL

HOUSING AND HOME FINANCE AGENCY: DEPT. OF HEW

HOUSING AND HOME FINANCE AGENCY: DEPT. OF NEW

DEPT. OF AGRICULTURE

DEPT. OF AGRICULTURE: DEPT. OF HEW- SMITHSONIAN INSTITUTION

AND SCIENCE DEPT. OF DEFENSE

AS A SUGGESTION OF (3) THE DEPARTMENTS AND INDEPENDENT AGENCIES NAMED IN THIS COLUMN ARE THOSE HAVING THE

PRIMARY EXISTING RESPONSIBILITY WITHIN THE FEDERAL GOVERNMENT, AS DETERMINED IY LEGIS-

LATION AND/OR EXECUTIVE ORDER, FOR A MAJOR PART--NOT NECESSARILY ALL--OF THE CATEGORY.

N THOSE IN THE

r THE CATEGORIES (4) THE LISTING OF A DEPARTMENT OR INDEPENDENT AGENCY IN THIS COLUMN IS INTENDED MERELY

kN EXHAUSTIVE LIST OF TO REFLECT THE EXISTENCE OP SIGNIFICANT CURRENT CONCERN WITH THE CATEGORY ON THE PART OF

BY TH CATrGORIES .F THE DEPARTMENT OR AGENCY. SUCH THAT IT SHOULD 0E CONSIDERED AS A POTENTIAL CANDIDATE FOR

ICURITY ,' BOTH OF BEING RESPONSIBLE AGENT. THE LISTING I, OF COURSE. NOT EXHAUSTIVE. WHENR TWO OR MORE

POTENTIAL RESPONSIBLE AGENTS ARE LISTE0. THE ONE NAMED FIRST IS VIEWED AS THE LEADING

CANDIDATE.

Table 5.4-1. S&T Information Services
Responsibilities by Ooal
and Category
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Table 5.4-3. Suggested S&T Categories and

Illustrative Subheadings

1. Aeronautics. Aerodynamics; aeronautical engineering; aircraft;
aircraft flight control and instrumentation; air facili-
ties

2. Agriculture. Agricultural chemistry; agricultural economics;
agricultural engineering; agricultural entomology; agri-
cultural statistics; agronomy and horticulture; animal
husbandry; soil science; veterinary science

3. Architectural, Civil, and Regional Engineering. Air condition-
ing, heating, lighting, and ventilating; air pollution;
architecture; construction equipment, materials, and
supplies; ground transportation equipment; regional-
planning engineering; safety engineering; sanitation
engineering; structural engineering; transportation
engineering; urban-planning engineering

4. Astronomy. Astronomical equipment; astrophysics; celestial
mechanics; cosmology; radio astronomy; solar system
studies

5. Atmospheric Sciences. Atmospheric chemistry; atmospheric
electricity; atmospheric physics; climatology; magneto-
hydrodynamics; meteorology

6. Behavioral Sciences. Administration and management; clinical
psychology; developmental psyc&'ology; engineering psy-
cology; experimental, comparative, and physiological
psycholoigy; human-factors engineering; man-machine rela-
tions; psychom.trics; systems research and engineering

7. Biology. Biocherdstro; bioengineering; bionics; botany;
environmental biology; genetics; microbioloiy; phyto-
pathology; taxonomy; virolo;y; zoology

8. Chemistry. Analytical chemistry; chemical engineering; inor-
ganic chemistry; organic chemistry; physical chemistry;
radio and radiation chemistry

9. Conservation and Natural Resources. Ecoloty; fish and vild-
life; forestry; mineral resources; mineralogy; mining
engineering; outdoor recreation; vater resources

10. Earth Sciences. Cartography; cold-climate research; geochem-
istry; geciesy; geography; geology; hydrol,,y; limnology;
paleontology; seismology; soil mechanics; terrestrial
magnetism

11. Education and Training. Counseling and guidance; educational
psychology; language teaching; personnel selection,
trainir-, and evaluation; rehabilitation
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Table 5.4-3. Suggested S&T Categories and

Illustrative Subheadings (Continued)

12. Electronics Engineering. Communications equipment and methods;
components; computers; countermeasures; detection equip-
ment and methods; guidance; information theory; navigation
equipment and methods; radar; subsystems; telemetry

13. Energy Resources a.' Conversion. Electrical (poer) engineer-
ing; energy cor.version techniques; energy storage; petrol-
eum engineeri7 . power generation and transmission; power
sources

14. Food and Drugs. Drug production; food chemistry; food machin-
ery; food processizg; nutritional chemistry; pharmcology

15. General Science and Technolog. Cost effectiveness; history
of science; instrumentation; laboratories, test facili-
ties, and test equipment; methods and equipment; metrol-
ogy; museums; philosophy of science; photography; recording
devices; reliability; reprography; research administration;
role of science in society; science personnel; standard
reference data; standards

16. Information Science. Documentation; library and archival
science; linguistics; mechaniked applications; scientific
and technical information services; scientific and tech-
nical terminology; technical writing and editing

17. MLterials Technology. Adhesives and seals; ceramics, refrac-
tories, glasses; coatings, colorants, and finishes;
coposite materials; fibers and textiles; metallurgy and
metallography; miscellaneous materials, oils, lubricants,
and hydraulic fluids; paper technology; plastics; rubbers:
solvents, cleaners, and abrasives; wood products

18. Mthematics. Algebra; analysis; geometry; logic; mathematical
statistics; number theory; numerical methods; operations-
research theory; probability theory; topology

19. Mechanical, Industrial, and W.Mrine Engineering. Autotion
techniques; containers and packaging; couplings, fittings,
fasteners, and joints; engineering mechanics; fittings
and valves; hydraulic and pneumatic equipment; industrial
processes; machinery and tools; naval architecture; plant
and process design; protective equipent; pumps, filters,
pipes, tubing; welding engineering

20. Medical Sciences. Anthropometrics; clinical medicine; dentist-
ry; hygiene; industrial medicine; life support; medical
and hospital equiment and supplies; medical support per-
sonnel training; medical training; nursing; physical
fitnesc; physiology; public health; radiobiology; stress
physiology; toxicology; weapon effects
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Table 5.4-3. Suggested S&T Categojries and

Illustrative Subheadings (Concluded)

21. Mlitary Technology and Science. Antisvbmarine varfare;
chemical, biological, and radiological warfare;
defense; escape, rescue, and survival; intelligence;
logistics; missile technology; nuclear warfare;
operations, strategy, and tactics; oryinance

22. Nuclear Engineering. Fusion devices; isotopes; nuclear
explosions; nuclear instrumentation; nuclear power
plants; paver reactors; radiation shielding and pro-
tection; radioactive wastes and fission products;
radioactivity; reactor engineering and operation;
reactor materials; reactor physics; SNAP (systems
for nuclear auxiliary paver) technology

23. Oceanography. Biological oceanography; chemical ocean-
ography; dynamic oceanography; hydrography; physi-
cal oceanography; undervater sound

24. Patents.

25 Physics. Acou~stics; crystallography; electricity and
magnetism; field theory; fluid mechanics; high-
vacuum physics; lasers and macers; optics; particle
accelerators; particle physics; plasma physics;
quantum theory; solid-state physics; solid mechan-
ics; thermal physics; thermodyramics; wave propa-
gation

26. Social Sciences. Anthropology; archeology; criminol-
ogy; deography; economics; economic statistics;
political science; sociology; vital statistics

27. Space Sciences and Technology. Astronautical engineer-

ing; astrurautics; exobionics; propulsion and
fields; spaCecraft; spacecraft launch veicles
and ground support; spacecraft trajectories and
re-entry
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5.4.2.1 Suggestions Concerning Lower-Level Responsibilities in the RA System.

A few comments may be helpful concerning the potential responsible agen's shown

in tuie tables. The following discussion also includes suggestions about second-

level and lower-level assignments of responslbilitL' in the RA system.

For the category of Patents the existing responsible agent is the Department

of Commerce. The obvious suggestion for the second-level assignment of respon-

sibility for this category is the Patent Office. The Department of Commerce is

also suggested as thu potential responsible agent for four other categories:

Atmospheric Sciences, General Science and Technol gy, Information Sciences, and

Mathematics. The first of these categories is clearly pertinent to the mission

of the Environmental Science Services Administration, and the last three are

pertinent to the mission of the National Bureau of Standards. In the existing

Commerce organization, both of these organizations are under the Assistant

Secretary of Commerce for Science and Technology. Also under this Assistant

Secretary is the Clearinghouse for Federal Scientific and Technical Tnforintion,

a unit of NBS. A possible course of action within th- Commerce Department might

be (1) to make the Assistant Secretary for Science and Technology the second-

level responsible agent and (2) to enle.rge CFS'T's responsibilities to make It

the third-level responsible aent for the categories assigned to the Department

of Commerce, other than those of the Patent Office.

No categories share the ,-hara":r. :t11, , I-' hav tr.- Licrary of Ccn, '.... has e.,'-

j-ally :'.r ni' .llec. n: in thM.: .athe-xtiz-: n and J lal >':,crs. For Ahe

c-I1,wg r; ' h,-a'ic:;, ' ," ,i':"-ndi , f r PA I: vlewvv a.; to'ing ',';

" ~ ; isif r 1ne )('I'l IJ2.rn'. ' "ar !h i n -I :i
±a'" I,: v ,.vw %: ' tI ,.:. g "L: "{-' K:. r "," n ny (pr.:w,t ivvi- $> b- r-

.Y" -" al ,,-' i. * "4 -.r " .' n,: h ri. t :'iff tl n .- ber "

wiil T'zai";, i: ," ,n.,. " i,' th r-'f' 1" t rrr-jrat-r f-.r I'L{FA

;'.har, a: o"h,, f r -rtuin i:;, < fn .n "-ilarly. te Departne-,t

, - -ir" ,irrria'iy - 'ah., tn" Libr-ir; -'.f , r,-r : '. h:rd- -r 1:w,-

level RA fr th," ors.-e an-. r'-tri-v~l f' a-t-n . - - These arranae-

.ents could be. 1.npleented thr-uzh tl- e S'abl-,. -,-t " Ing-ter. ' ntrac'ua1

r-latonshlps between th- Library of Ccngrezs, "he Department of Coue rce, and

,he, Ho.slng ard Hose Financ- Agency. In ea-h ca:se tho s-cnd-level ass n:-rnt



of responsibility for information services, encompassing all of the individual

functions, would be lodged in a research arm of the Department or the Agency.

For the category A'' Architectural, Civil, and Regional Engineering, the leading

candidate for RA is viewed as the Hoising and Home Finance Agency. This is

partly becau,' 'f the existing role of' HHFA in these areas but also partly be-

cause A, ' the. fo 4-. that a Department o' Housing and Urban Development is cur-

rently being pr posed. This Department would clearly be the most suitable RA

for this ,'atc;,irv, and it is expected to be based upon HH1eA.

The Dopartf..cnt )i' Defense is tiie responsibi agent for the category of Military

Teh! )logy and ;;'ierie and is viewed as th, potential RA for the categories of

Electrnnics; Engcn-ering; Materials Ter'hn, Ly; Mchanical, Industrial, and Marine

Enginet ring; and Oceanngraphy. It, is , that the second-level assignment

of responsibility ['or thfcse areas wi hin tA, I) feiise Department might well be

made to the Direotor , Defwnje e~ear'h njnd Engineering. An interesting possi-

bility for a third-level as.i rnnent ,F rcsyom;ibility would be to assign Ocean-

ography to the Navy and t assign tho cth'r categories to the Defense Documenta-

tion Center, whose responsibilities would be enlarged (along the lines proposed

above for CFSTI) to nake it more thin pri-arily a document storage, announcement,

and distributi,n cc ter.

The D- part e , 4 H i N. .' ! 2 , - !1,, _ . f.; "

the cate , . i ,ci-i 1 J i . . . F oi and Drugs , and Eduicati )n a,,d Trainiltc:

it is viewed a. t.h,. t A f r th, B'havi ral 1c'i-nces cat.ejory. 3ome

reasonable :;e-oiAd-b v,., I t:;s., i in . , ' r.p rn; i b ii i ty would b,- t,) assign tho first

and last of the.e cat,,or :L; ., the N'tit ai Library of' Medicine, the se,'cn

category to the Food arid Drug Advhiiiist. crii i,,, anid thi. third to the Office of

Education.

The Department of the Interior is viewed as tLhe potential responsible agent for

the categories of Conservation and Natural Resources, Earth SWcice:s, and Energy

Resources and Conversion. The Conservation arid Natural Resuurces category

appears most pertinent to the purviews of the Assistant Secretarles3 of the

Interior for Mineral Resources and for Public land Management; Earth Sciences,

to the Assistant Secretary for Mineral Resources; and Energy Resources and

Conversion, to the Assistant Secretaries Pe-r Mineral Resources and for Water

and Power Development. Since the categories cut across Interior's intertal



lines, it is suggested that the second-level responsibility of handling infor-

mation in these categories might be assigned to the Interior Department Library,

which might then be appropriately designated as the National Natural Resources

Litrary.

The Department of Agriculture is the responsible agent for the category of

Agriculture, and is viewed as the leading candidate for RA for Biology and

Chemistry. In keeping with the Weinberg Report's recommendation that information

services be part of the research and development arms of Federal agencies, it is

suggested that the second-level responsible agent be the Director of Science and

Education of the Department of Agriculture. The National Agricultural Library

is an obvious candidate for third-level assignments of respinsibility for several

of the necessary information-services tasks, since it has strong collections in

these categories and is already engaged in some of the other functions, such as

announcement.

We have thus commented about six -P the eight agencies that are existing or

potential responsible agen+q. Not yet discussed are the AEC and NASA. These

agencies, it may be :ecalled, are thox which gave rise to the delegated agent

concept in the Weinberg Reoort, the concept out of which has grown the responsi-

ble agent systemr concept. in our suggested schema, the AEC and NASA would each

retain its ex.stin6 areas of subject responsibility: in the case of the AEC,

-esponsibilii :&r Auclcar Engineering; and in the case of NASA, responsibility

for AeroPrtc 2 en-e T rnnd Technology. Additionally, each is viewed as the

leading candidato fecr PA for a related category: Physics in the case of the

AEC, Astronomy in th. case of NASA.

5.4.2.2 Other Affected Agencies. Besides the responsible agents, whose pro-

posed responsibilities have been discussed above, three otier existing agencies

of the Federal Government are seen as being affected by the proposed RA system.

These agencies are the International Exchange Service and the Science Information

Exchange, both in the Smithsonian Institution, and the National Referral Center

for Science and Technology, in the Library of Congress.

The International Exchange Service is part of the acquisition function for the

existing information system for science and technology, in the area of foreign

documents. It is proposed that the International Exchange Service be affiliated

with STIB, through administrative transfer or through establishment of a long-



term contractual relationship, in order to continue the existing IES activities

in the area of foreign acquisition. STIB will necessarily concern tseif with

other aspects of the foreign acquisition problem, such as the necessary coordi-
nation with the Library of Congress, the 3Late Department, and the intelligence

community. Such coordination should be aimed at assuring the continuation and

improvement of existing procedures through which the foreign S&T documents ac-

quired via State Department and intelligence community activities are, after

their use by these agencies, cha-neled into Lhe overall docunent- and informa-

tion-handling system.

T'he Science Information Exchan:e "s also rr'oio.> J "i a, Lo.,n :"h JTIB

tnrocurh either aani-is*rat! tr nsf: r or sa. on - .  :oitrac-

tual reia-,onshiT_ In ,itn.-r cas.: Jig O :JI... ..... ...

It is proposed that +h- e TTo"' r, C1' ...... .7 '.c:noio: .e

transferred to STIB. ,.t the very le'-ct, STIB .>o.Klc e2:.ac:-. Ion -ttr.

contractual relation wit> : 72. The -':i 1n 0-;ti'c of T>CST -.ouki -e ,on-

tinued and strengthened, fwr the pcrrn. nter .I 1 c vit .1 p rt of t -

responsible agent syste:-. .:c ::--ve -,cntioneu ek.rlr., it .'ill be import nt

to provide for the referr-l function --;: in e .yjte!.n It . well t"rn

out to be desira ble to ove 7FCJT .it2rv'L _, nd/lor ceordiiiate the referr i

service throughout the C.pp n. .gcncy./;_-t2on ii001 .:,.en t 2tcm in orc .r "o

assure the most rapid -,-,nd effIcicnt r.; "> :J.:it..in of -nI'l:iric's rcu-:.

to the appropriate place Witir, tic .:.:::. Icr t:.c'c i :ui: c: :.: r'vt: -u

be filled.

A fourth asency--which .:: :-" >. I: r . ' :.

Ito relatlon to information :'.': '., ' , *',-' 'v,--:.

Printing Office. In the ' ppin< A :::,.'r:ibie ', ' ",:

change in existing GPO repon7ibili -!:A Vti'.,. 7, 1

that the RAs would z mply .r'' i" ".y *e o "n.

the GPO as may seem appropriatc to thor it: evirr.,in, ot* "hcir arsirncl re-

sponsibilities.

5.4.3 IMPLEMENTATION SCHEDULE FOR THE CAPPING AGEcNCY RESPOiSIBLE AGENT

SYSTEM

"r: t4 ,< section we present a brief outline of the steps that can be foreseen as

'e:.s;ry in establishing and developing the Capping Agenny/Resporsible Agent

4 .- - - - ~- -,,,i .• -- , ,
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system in its initial phases, together with a proposed schedule to guide this

plan of action. The plan is presented in outline form in figure 5.4-1, along

with a schedule, and is intended to suggest only some of the outstanding features

of the implementation of the system. The schedule is tentative, and the dates

appearing cn the chart should be taken as sanguine estimates of the times

necessary 7'or the various phases.

5.4.3.1 Phase I - Review and Establishment of the System. Phase I begins on

1 September 1965, with the submission of SDC's report to COSATI, and is tenta-

tively seen as ending on I July 1Q66. After the submission of the report by

SDC, the COSATI Task Group on a National System(s) for Scientific and Technical

Information will enter into a process of review, modification, and, hopefully,

approval of the report and, in particular, of the recommended Capping A;-ency!

Responsible Agent system. The report will then go to the full Committee (COSATI)

for further review, modification, and approval. Assuming approval by COSATI,

the report will then be referred, in turn, to the Federal Council for Science

and Technology and, ultimately, to the President.

Meanwhile, in the expectation of approval from these higher levels (and, of

course, working in cooperation with them for ongoing guidance), OST will draft

legislation and/or a reorganization plan needed for the establishment of the

Capping Agency/Responsible Agent system. This legislation and/or plan will

be developed in coordination with COSATI, the Bureau of the Budget, the Con-

gress, and the agencies which are existing or potential responsible agents

or which will otherwise be involved in the implementation of the Capping

Agency/Responsible Agent system. For convenience, the existing and potential

responsible agents and the other agencies involved are here jointly referred

to as the "affected agencies."

As a part of the process of developing legislation, it will likely become clear

that certain Executive Orders by the President will be appropriate in imple-

menting portions of the Capping Agency/Responsible Agent system. Thus, the

plan of action suggests the issuance of such executive orders in January 1966,

the same month in which the proposed legislation will be submitted to Congress.

The process of review, modification, and approval by Congress is seen as occur-

ring during the late winter and spring of 1966. Assuming Congressional approval

by June, it w.il be possible to establish STIB and for the President to appoint

its Director by July 1966.

'- ..... -... __.
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5.4.3.2 Phase II - Development of the System. With the appointment of the

Director of STIB, Phase II of the implementation of the Capping Agency/Respon-

sible Agent system will begin. As soon as the Director has been appointed, he

can begin to recruit his initial staff. The development of the STIB staff will

be a continuing activity throughout the balance of Phase II.

At the same time, STIB and the affected agencies will cooperatively begin to

implement the necess-.ry changes, both those that have been prescribed by the

legislation and those that follow from the Executive Orders. Among the af-

fected agencies are the International Exchange Service and the Science Infor-

mation Exchange of the Smithsonian Institution, and the National Referral

Center for Science and Technology of the Library of Congress. It is proposed

that these activities come under the control of STIB. Whether this step will

be taken through administrative transferral or through the forma2Lzation of

long-term contractual relationships between STIB, the Smithsonian Institution,

and the Library of Congress, is a matter that should be determined in the course

of the development of the legislation establishing STIB.

Simultaneously with these actions concerning the Srithsonian and the Library

of Congress, STIB and the responsible agents will be working together on the

implementation of the responsible agent concept. With the advice of STIB, the

responsible agents will be making their second-level and lower-level assign-

ments of responsibility to the Federal and the non-Federal sectors of our so-.

ciety.

Also dtring the fall and winter of 1966-1967, STIB will be initiating its

activities in such areas as policy formation, budget review and funding control,

support of publications, establishment of standards, spt<ification and collec-

tion of statistics, coordination of research and development, and support of

training of librarians and information technologists. These STIB activities

will involve continuing interaction with the non-Federal sector. By the

spring of 1967, the combination of responsible agent operations and STIB op-

erations should be functioning as a Cappi - Agency/Responsible Agent system at

nn intermediate level of activity. By July 1967 the system should be clearly

nearing full-scale operation.

5.4.3.3 Phase III - The Operational Syszt jr. Sometime after July 1967 the

Capping Agency/Responsible Agent system will roch the level of full-scale

mamum ndu uu un -m -m . -nn -n- -u
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operations. At the present time there is little that can usefully be said about

schedules in this phase of the development of the system. For details as to the

kind of functions that will be conducted, the reader is referred to the descrip-

tion of the functions of STIB in section 5.2 and to the description of the de-

tailed functions of the responsible agents in section 5.3.o. However, it should

be emphasized once again that in the Capping Agency/Responsible Agent system

there must be continual management review of the system operations on all

levels, seeking ways to improve the system, maintaining alertness to newly

developing needs of the users, and continuing in efforts to recognize and

fulfill those needs, through activities in the Federal and non-Federal

sectors.
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5.5 THE NEW OPERATING AGENCY CONCEPT

Several system design concepts were considered by the study group in arriving

at a recommended solution to the scientific and technical information and doc-

umentation problem. Although none of these proved as attractive as th: recom-

mended solution, they have sufficient merit to justify advancing them as

possible alternative solutions. One such alternative is the New Operating

Agency concept. This alternative may seem drastic to some unfamiliar with the

problems now facing the libraries and other document handling facilities serv-

ing the scientific and technical community. Others may agree to the urgency

of the problem but disagree in some respects as to the technical feasibility or

to the particular approach offered here. The New Operating Agency is offered

as a concept which promises to meet head-on the challenge that will face us in

the twenty-first century.

The concept encompasses the idea that it is possible to maintain and operate a

centralized facility where all documents are stored, either in microform or

hard copy, and reproduced and distributed upon request to qualified agencies

within the Federal Government and the non-Federal sector. A document process-

ing center, operating as one element of the New Operating Agency, would be

responsible for acquiring, indexing, and abstracting at least one reproducible

copy of all significant documents, either directly or through agreements with

other Federal or non-Federal agencies, and announcing its holdings to the using

communities. The conr'ept calls for an evolutionary development of the .

ized facility, starting with the operating of present facilities and transi-

tioning into a completely centralized capability.

The New Operating Agency huuld be an indeperndent agency within the exerutive

branch. An appropriate na"e might be the National Scientific and Technical

Infr-ation Agency (NACATIA). The functions of NASATIA and its organization,

scope if' actlvitie-, a,.d are "onsider_d below.

5,5.1 PRIMARY MISSION

The primary -i.;,i n _' NAZATIA Wo ild ho , r),ide scientific and technical in-

formation a:d ,," zorvi11%; . , Federal agencies, and to the non-Federal

sector. The Aipery w .1- Ii-nis'i.nat-, ' ,ordinate, and provide, through an oper-

atin#, networK. all F-ic -Al ,' -:i., nan1ndli:Jg z ervices. In addition, it would

have the r-.;eznzitilit.- , r (offering its servicea and coordinating ite programs

.... -' . . . . . . .. " --- - - ' ' .. .. .
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with the non-Federal sector. Those services now provided by the several govern-

mental agencies would become the sole responsibility of NASATIA.

Services provided to Government agencies by NASATIA would be similar tm tho.e

provided today. However, the nature of the facilities prtvidlng the :'-rvi-e-:

and the methods of operations will be changed. Each Goverr-tent J,?partrnent. :;r

agency would have one or more service centers located within 't. Each -enter

would provide for three basic types cf services: (1) a reference servi'e.

(2) an information service, and (3) a document requerting qerviu-e.

The Reference Service would provide referen-e 7:a'eriAl. ,c a: a',

dictionary; encyclcpedias; handbooks of specific inter- st t- that I n;

document and book indice:; current newspaper, 7agazin,:. "ra.r "i: r .:: no.1

jcurnals; ana locally pr: ,uced rep-)rts - . Thi: zervi-e woA ,;l. -

documents for puroses other than sienti,. a d t-chnical w r. :; 'n a: I. -al

documents, management reference materials, rt.'.

The Information Service would pr-vide the :a-e . ervices as nw yr vvel 1 ; in-

formation centers. Since the succc " of a:n ir.r tia:: ".ter ri.' c_-ds ,i n-t

part on its close association with th,. user. -a-h l--ation w .uld rI'le-t n

specific needs of the agency being rerved. It w)uli pr vid,. answer t.- .p.Kf'

questions, compile and oondensr' data s r'e':.* i: : .f"4 I .".,vn,., ann, uncr.

its specialized holdlns. and ,indu-t llterat'--.,-,-h": tI id-ntif' r h 'al

areas for new research r te-hni-mi arrlica' i ". .,n.:itiv y to the user oh. ;.I

be the prime consndern, in 2' ti,'s, op-ratr:. h;- erv!ie.

The Document 3ervit- woiu -r-vid'd- t, the rinhP:t('r I:; hard opy r -icrof.r-

any .4seful scienti'fl- ,)r ".--hnic-fl dJ-u.-ent. - rin144. rublizhe . by

,-ther Federal agencie.-, th-, n n-Felsfral ,ero r, -'r .. :, ">nr.' ,;.

personnel working within the dwa",cnt ;servi'c w 'wii rcilueA;t an obtain .:1, 'i

w-ents from a central librari ->air'' by NAATTIA.

Qualified user.- w'h!n ,.h, rr-F '1Ir1 :e' - w uld n'r'e ace,;!': to d.'cument:

held by NASATIA. ".'alificl" .".. in *ne r :-Fo"-I .;for refers t whol,-

sale outlets such as inouotrial , '-':i ,,ervi.e:. private aod public librarl-.:.

state and local goverL-rents, ani i n-,,ati-. ,.'nters.
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9.9,a DISTINGUISMING FEATURES

In addition to the method of providing services to accomplish its mission as

described above, there are several additional featurr,: I NA:ATIA which dis-

tinguish it from the other concepts presented in thiL report.

Authority and Responsibility. NASATIA's authority and responsibility would

extend to all functions related to the handling of S&T documentatior, begin-

ning vith management functions such as the formulation of policy, supervision

of personnel, planning of applied research and development, to the day-to-day

operations associated with providing services to individuals within other

Government organizations. In this role, it would have the authority and

responsibility fol creating new .;ervices arid determiriing thu funding require-

ments for its total operation.

Applied Research and De.ve~oment. Since NASATIA would be the sole user of pro-

ducts from an applied research and development program for S&T information- and

document-handling in the Federal Government sector, all planning and execution

of such programs would also become a centralized function within the Agency.

Federal Libraries. Under the'New Operating Agency concept, S&T documents with-

in libraries of the Federal age.cie,; would gradunlly di3appear, being retired

to histcrical archivea. A complete stomr ot" d -unt.; would be maintained at

a new central library, easily accessible to, nuneruz service centers by rapid

request and supply methods.

59,,3 FUNCTIONS

The functionc- to be perforwd by NASATIA a.- thr -an',c as those for the Capping

Agency as deseribed under zectk-n 5.2.1. -xre.r where noted below.

5.5.3.1 Formulation of Policy. kASATTA s hould determine, through coordination

with representat.ves of -)ther Federal n:,c'ips and representatives of the non-

Federal sector, all policy regarding the acquizition, announcing, storage, and

dissemination of S&T documentation for Federal use and dissemination. This

should include the dissemination of information through appropriate Infor.ation

centers in support of Federal operations.4

*It is not imperative that XMATIA assume the responsibility for policy func-

tlons. For example, a strengthened COSATI might assume these responsiblities,

leaving NASATIA the role of developing and operating a service.
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5.5.3.2 Operating Functions. NASATIA should be an operating agency. It sh-uAld

provide for the acquisition of at least one reproducible copy of all S&1 docu-

ments useful for scholarly and technical work, provide for the announcing of all

holdings, provide storage of documentation in hard copy and/or m~croform, and

provide services in the form of document distribution and the operation of in-

formation centers to all qualified users. NASATIA would operate most of the

present document services for the Federal agencies. Source of documents to

support these services would com-, at first, from the present collections of

Federal departments and agencies, and later from both these collections and from

a centralized facility developed by NASATIA. Documents of more recent origin

would be acquired, processed and stored in the new ctntralized facility. As the

frequency of document requests declined for older documents, the libraries of

Federal departments and agencies would become historical archives, and the new

centralized facility would operate as the principal source of S&T documents.

5.5-3.3 Formulate Policy Regarding Non-Federal Libraries. Same as 5.2.1.2.

5.5.3.4 Formulate Policy Regarding Information Centers. Same as 5.2.1.3.

5.5.3.5 Formulate Policy for Depositories of Government Documents. Same as

5.2.1.4.

5.5.3.6 Formulate Policy for Support of Non-GOvernment Publications. Same as
5.2.1.5.

5.5.3.7 Forulate Policy Regarding Non-Docuvmntary Comnunications. Same as

5.2.1.6.

5.5.3.8 Collect Statistical Information. Same as 5.2.1.7.

5.5.3.9 Estatlish Standards. Same as 5.2.1.8.

5.5.3.10 Recommend Science Research. Sam as 5.2.1.9 with the addition that

NA.3ATIA should conduct applied research and development and make recommendations

to NSF regarding needed areas of broader research auppor,.

5.5.3.11 Promote the Development of Inforwation Technolou. Sam as 5.2.1.13.



5.5.3.12 Formulate Policy for the Training of Librarians and Information Tech-

nologists. Same as 5.2.1.11.

5.5.3.13 Formulate Policy for Foreign Docitments. Same as 5.2.1.12.

5.5.3.14 Publicize Information about Information Services. Samc, as 5e.....213

5.5.3.15 Formulate Copyright Policy. Same as 5.2.1.14.

5.5.3.16 Perform }3udgt Review and Funding Control. Same as 5,2.1.15. NASATA

should also determine the requirement for its services and request, in a single

appropriation, funds for providing these. NASATIA should also have the respon-

sibility for defending before Congress the total Government program in the S&T

information and docunentation area.

5.5.3.17 Formulate Policy for Legislative Relations and Legal Matters. Same

as 5.2.1.16.

5.5.3.18 Develop Long-Range Plans. Same as 5.2.1.17.

5.5.4 SCHEME OF OPERATIONS

5.5.4.1 General Considerations. NASATIA will act as a service organization to

all Federal departments and agencies and qualified members of the non-Federal

sector. It will establish service centers in direct support of other Fedearal

agencies where personnel utilizing the service will have complete access tc any

useful unclassified scientific and technical document located either at the

NASATIA depository or any one of a number of archival storage locations. In

addition, reference services will be provided to the using agency (e.g., dic-

tionaries, indices, local reports, legislative reference materials, current

magazines, trade and professional journals, etc.), and an information service

appropriate to the location's need. NASATIA will also provide for filling doc-

ument requests from service points within the non-Federal sector (e.g., private

and public libraries, industrial locations, information centers, etc.).

NASATIA will fo.-mulate and implement policy as described earlier. The authority

and responsibility given to NASATIA will permit it to effectively coordinate

with other Federal agencies and various nor-Federal establishments toward specific

goals required to evolve an effective syster.



The formation and development of NASATIA as an effective organization will

rec ire a series of implementation phases extending over a period of several

years. (See figure 5.5-1.) The specific responsibilities, scope of activities,

and system configuration will change from phase to phase and often within each

phase.

5.5.4.2 Phase I. Organization and Planning Phase. Phase I will begin with

the creation by law and funding of a NASATIA. The initial funding will be for

the creation of a headquarters with appropriate personnel to undertake planning

and organizing functions. During this phase, policy will be formulated and

plans written to specify such things as NASATIA's relationship to the private

sector, programs to be undertaken in applied research and development, phasing

schedules and system designs for implementing future system configurations,

equipment and personnel requirements, and future budget requirements. Particu-

lar attention will be given to the design requirements and schedules for

implerwmanting Phase II.

5.5.4.3 Phase If. Developmental and Implementation Phase. Phase II will con-

sist of both a developmental subphase and a first-operating subphase in addition

to normal administrative functions and further policy and plans development in

support of NASATIA's overall operation.

Development Subphase. The principal goal of the developmental subphase during

Phase II is to obtain appropriate space for housing a state-of-the-art automated

document processing, storage and dissemination center for unclassified scientific

and technical documentation, and to develop, purchase, and install equipment.

The Center will not provide operating services during this period. It must be

capable of housing a reproducible copy of all significant documentation for at

least the first fifteen years of operation. "Document" is used here to mean a

book, report, serial, reprint, and preprint.

The facilities developed during this period will reflect the greatest degree of

automation consistent with the state-of-the-art and costs. However, concentra-

tion should be focused on internal automation of document handling, such as

indexing, abstracting, storing, retrieving, duplicating, mailing, etc.



Equipment and associatea programs for conducting limited bibliographic searches

should be developed during this period. Communications and associated com-

munications equipment will be provided for receiving document and/or search

requests and for transmitting bibliographic listings and short abstracts. Elec-

tronic transmission of photo-images will not be required for the initial

operating center.

Operational Subphase. This subphase has to do with the transfer of document

handling services from the various other Federal departments and agencies to

the Directorate of Operations of NASATIA. This transfer will occur at the

beginning of FY 1968. At that time all personnel and facilities involved with

unclassified document handling (excluding publishing and general library func-

tions) will be transferred to the administrative and operating control of

NASATIA, with the exception of the Library of Congress and the Defense Docu-

mentation Center. NASATIA will operate the various department and agency

libraries, reference services, and information centers during Phase II much as

they are operated today. Since the transfer of respcnsibility requires little

or no relocation of personnel, no disruption of normal service is contemplated.

Once NASATIA has assumed responsibility for operatirng these facilities, it will

conduct an inventory of all transferred documents and establish a source refer-

ence catalogue. Excessive overlap in holdings will be eliminated.

One copy of each document published after January 1, 1967, will be acquired in

either Lard copy or microform for later use in the document processing center.

This collection will provide a three-year inventory of documents to the Center

when it becomes operational in January 1970. Studies indicate that scientists

and technicians are mostly concerned with more recent publications, although

the frequency of use by age of a document varies with some fields. Thus, one

would expect that the Center would be supplying the majority of documents to

requesters by the end of 1970, with the less frequently used documents being

supplied by NASATIA's department and agency libraries.

Temporary communications will be installed at each department and agency loca-

tion to speed service requests until the Phase III communication net is available.

Phase II should begin on July 1, 1967 and end on January 1, 1970.
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5.5.4.4 Phase III. Integrated Operating Phase. Phase III begins January 1,

1970, with the opening of the central Document Processing Center. This central

facility will have the capability to acquire all scientific and technical docu-

ments published after that date, to process them for control, announcement, and

retrieval, and to reproduce from hard copy and/or microform for dlssemination

to users within both the Federal and non-Federal sectors. The Center will have

communication terminals for receiving and processing requests, and transmitting

bibliographic listings and short abstracts.

The Center will maintain a central index of its holdings and an index of hold-

ings of each of the locations within the NASATIA system (e.g., National Agricul-

tural Library, National Library of Medicine, Army libraries, etc.). An index of

new acquisitions will be published monthly and a cumulative index at least

annually. A limited automatic search capability by subject area snould be

available early in Phase III.

The above Center capabilities, added to non-Federal libraries and NASATIA's

library holdings at various geographical locations throughout other Federal

agencies, would permit NASATIA to service requests either through a central re-

quest point or from any one of its associated locations. As shown in figure

5.5-2, the system would operate in the following manner. A user would request

documents from a service center. If a document was published after January 1,

1967, the request would be directed to and filled by the central Document Pro-

cessing Center. If the document request is for a document published before

that date, it will be forwarded by the Center to the appropriate NASATIA agency

library or a cooperating non-Federal library for action. Since NASATIA will

maintain an inventory of all documents at its various locations and will pub-

lish the location holding each document, service centers will have the capabil-

ity to request documents directly from another service center rather than

through the central Processing Center. During Phase III, documents will be

transmitted ty mail, since photo-transmission capability is not planned.

The number of requests which will be filled directly from the central Process-

ing Center will increase as its inventory accumulates. This will result from

the fact that the frequency of document-use is inversely related to the age of

the document and the more recent documents will be held at the Center. With

this shifting load, department and agency libraries will revert primarily to
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NATIONAL SCIENTIFIC AND TECHNICAL

INFORMATION AGENCY

Designated Document Processing Selected Libraries

Federal Center In Non-Federal

Collect ions Sector

(Hold6 documents (Holds documents (Holds documents
published before published after published before

1967) January 1, 1967) 196,)

Federal Non-Federl I

----moo e rV" -PServirc
Centers Centerc |

Government Operated
-------- Private Operated

Figure 5.5-2. Phase III Olperating Network - 1970

service centers as de soribed earlier in tris report. Documents at those loca-

tions will be sy.,tematieally retireci t, a few major archival depositories where

they can be preservod better. Acce:: t., documents within these depositories

will be maintained by a .,:,ail staff. Personnel no longer required at these

lc)catl ,)n, will be tranr-,fcrrd t h,!r duties within NASATIA.

During Phase IIT, a research and development program will strive for advancing

the state-oi'-ths-art toward the goal of I:nproving document processing methods,

developing a-: '-i,.ir-nt rhoto-t ransmlssion systpm, and dpvelnping methods and

equip:::e:t :r :terino and retrievlng information from large data bases. This

rha.e will en,! by approximately 1980.

5.5.4.5 Phase IV. Improved Service Phase. Phase IV will overlap Phase III.

It is anticipated that many new innovations and improvements will be available

during the operation of the Phase III system. Phase IV introduces two p.'in-

clpal extensions of service capability--the direct remote entry through a

Jll lll I J Jl I Il I I I JJ JII J- -m n -.l i 0n I lll / i~l lm nu•IlnulI
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switching network to subject indices at the Center, and the rapid trans..'ssion

of documents by photo-transmission techniques. Both services will be pi vided

through a network of communications which will use satellite transmission to

regional centers and coaxial cable relay to service centers. Service centers

will possess the capability for copying these photo-transmissions at a rapid

rate, thus requiring that the central Document Processing Center transmit from

some form of either micro or computer-processed images. This phase will end by

approximately the year 1985.

5.5.4.6 Phase V. Direct Data Base Query Phase. Phase V will permit the user

to make direct request for specific information from computers within the

Document Processing Center. Information will be stored not as a document but

as subject-related data. The user will be provided with consoles at service

centers for directly querying the computer-based information.

5.5.4.7 Document Acquisition. NASATIA should have the responsibility for ob-

taining at least one reproducible copy of all significant S&T documents, both

foreign and domestic, and should actively acquire at least one reproducible copy

of all new publications. It should enter into agreements with foreign countries,

either directly or through other agencies of the Federal Government or non-

Federal sector, to obtain publications within those countries. Beginning Jan-

uary 1, 1970, all newly acquired documents and the acquired three-year backlog

for 1967-69, would be housed at NASATIA's new Document Processing Center.

5.5.4.8 Document Processing. NASATIA should have the responsibility for the

indexing and abstracting of all appropriate documents. This responsibility

should be performed through the delegation of certain areas to the non-Federal

sector, through contracts and subsidies, and through maintaining an indexing

and abstracting service as a part of its own resources. It should produce a

centralized index of all S&T documents held by the Agency and enter into coop-

erative arrangements for supplying cards for the larger Union Catalog. It

should strive to standardize indexing and abstracting services, procedures, and

formrat s.

5.5.4.9 Foreign Translations. NASATIA should operate a foreign division whose

responsibility is to acquire ad translate, either directly or through agree-

ments with the other Government agencies, the private sector, and/or other

countries, all significant scientific and technical foreign publications. This

- '4" '



5-84

division should capitalize on favorable translation rates and excess foreign

currency to obtain translations in other countries, and on translation capa-

bilities in our own private sector. It should, however, maintain some in-house

capability for assuring total coverage and a fast reaction-time for providing

urgent translations. The system should be capable of providing hard copy or

microform of either the original or an English translation.

5.5.4.10 Dissemination. NASATIA should provide essentially three types of

services.

1. Appropriate Federal information centers.

2. Document services for all Federal agencies.

3. Documents to retail outlets in the non-Federal sector (e.g.,

libraries, information centers, etc.), for a fee.

NASATIA should strive for acquiring economical techniques for filling document

requests through electronic transmission where this is required. Publishing

and mailing of hard copy and/or microform should be accomplished through faci-

lities of the Agency at its centralized location, at various service centers,

and/or through agreements with the Government Printin~g Office. The system

should reimburse members of the private sector for publication rights as arprop-

rate, through some agreeable formula.

5,5.5 PHYSICAL FACILITIES AND PERSONNIEL

Additional facilities will be required to h:ue the headquarter- per nnel arid

for the central document processing facilltv. Where posz.ible, NASATIA should

utilize the present space and library in,,entoritc at the various Federal depart-

ments and agencies for developing service centers and fulfilling requests for

all documents until the Document Proce.sing Center becomes operational in 1970.

After the Center becomes operational, 'he Federal department and agency libraries

will supply only those documents publisne'd before 196T. Space for housing

NASATIA's services to new Federal agencies should be determined through nego-

tiations with the agencies being served. One would expect that a6 NASATIA

develops its programs of archival storage and elimination of multiple coples of

materialn, the requirements for space at the various agencies will decline.

The locatioa of the central Document Processing Center should be determined by

such factors as the availability of communications, the availability of postal

services which can minimize the time required to reach the user, the availability
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of qualified personnel to man the Center, and costs.

New personnel should be selected, trained, assigned, and supervised by NASATIA.

PersonneA now serving the various Federal information and document services

should be transferred to the new organization with minimum disruption of their

present activities. NASATIA should undertake a program to define future per-

sonnel requirements and tasks required for its operation. It should initiate

cooperative programs with educational institutions to assure the training of

sufficient personnel with the appropriate knowledge and skills to fill future

positions.

se.6 NASATIA's IMPACT ON OTHER FEDERAL ORGANIZATIONS

5.5.6 NASATIA's Impact on Other Federal Organizations

5.5.6.1 Library of Congress. The Library of Congress would remain under the

operating control of Congress and would combine to serve Congress and its public.

However, NASATIA would provide a service to the Library of Congress, as it would

to any other Government agency, supplying services in the S&T fiejd to its users.

The Library of Congress, through NASATIA, would have the availability of all

significant S&T documentation. This would free it to concentrate on acquiring,

announcing, and providing support related to non-scientific and non-technical

documentation. NASATIA would cooperate with the Library of Congress by furnish-

ing it with index cards for inclusion in the National Union Catalog. The Library

of Congress would be designated as one location for acquiring copies of docu-

ments rublished before 1967.

5.5.6.2 The Clearinghouse for Federal Scientific and Technical Information.

NASATIA should absorb the personnel and facilities of this organization. Col-

kctions of documents acquired by the Clearinghouse prior to 196? would .,nmrrIde

one iource of documents published before that date. By the year 1985, all doc-

uments now housed in this facility will become a part of the historical archives.

5.5.6.3 The Science Information Exchange. This service is now funded by the

Office if Science Information Ser-,m on an experlmental basis and located in

the Smithsonian Institution. Since it is closely related to the S&T Information

and documentation problem and since It needs continuity that can be given only

through an operating sponsor, it should become the responsibility of RASATIA for

its operation and funding.
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5.5.6.4 The National Referral Center for Science and Technology. The National

Referral Center is now located in the Library of Congress and funded on an ex-

perimental basis by OSIS. Since its function is closely related to the mission

of disseminating S&T information, the responsibility and funding of this ser-

vice shou2d become a part of NASATIA.

5.5.6.5 Defense Documentation Center. DDC would not become a part of NASATIA.

Its function would remain essentially the same as today. Unclassified docu-

ments released by DDC would become a part of NASATIA's collection, while

classified documents would remain the responsibility of DDC.

5.5.6.6 The National Science Foundation. That portion of applied research and

development now sponsored by NSF, related to the acquiring, announcing, storing,

using, and disseminating of S&T information and documentation should become a

part of NASATIA. Since NASATIA would become a focal point for the improvument

of services in the S&T information and documentation area, it would be in the

best position to determine applied research and development requirements needed

to improve its services. NSF would continue basic research and NASATIA would

maintain close coordination with NSF to insure a mutually beneficial program.

5.5.6.7 Omitting Certain Federal Agencies. There are considerations (e.g., the

high frequency with which an agency handles security information, the low fre-

quency of scientific and technical information used, and the unusual location of

facilities) which may be so overriding as to suggest omitting some locations

from NASATIA's control and responsibility or contracting to that d~pqrt"'xt or

agency for conducting its own service. Examples of such departments or agencies

are the judiciary, certain DOD areas, and AEC. Policy regarding such areas

should be developed and appropriate relationships est'blished.

5*,*7 ORGANIZATION

NASATIA should be established as an independent agency of the executive branch.

A suggested organization is shown in Figiire 5.5-3.

5.5.7.1 Office of the Director. The organizational framework for NASATIA has

been developed in terms of the f,'ictions which need to be performed. Since it

is a service organization, the organizational structure reflects its operating

character. The Director, assisted by r. Deputy Director would be responsible,

through his Advisors, Ass'stants, and four Associate Directors for the opera-

tion ot' the Agency.
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5.5.7.2 Directorates. NASATIA would be comprised of four Directorates, each

headed by an Associate Director. The planning and execution, including admin-

istration, of all programs would rest with these Directorates.

5.5.7.3 Divisions. Functions involved in the operation of the Agency and its

associated administrative and technical support planning, would be performed

by various Divisions. Direct service support to the customer should rest with

the four Divisions, operating under the Associate Director, Operations.

5.5.8 PERSONNEL AND COSTS

5.5.8.1 Phase I. It is anticipated that Phase I will require a headquarters

staff of approximately 250 professional and 100 support personnel. If we

assume the average professional sala.y to be $12,500 per year and the average

support salary to be $5,000 per year and add 100% for overhead--building space,

equipment, fringe benefits, etc.--then the annual cost for the initial head-

quarters personnel is about $7 million. Assuming that all personnel will not

be available during the first few months, $6 million should be sufficient for
personnel and other general costs during the first year, FY 1967.

Developmental studies and other contract work in direct support of developing

plans for Phase II will require approximately $5 million in obligated funds the

first year. Therefore, the total additional funds required to fund NASATIA for

FY 67, the first year, is approximately $11 million.

5.5.8.2 Phase II. Phase II includes two additional requirements not found in

Phase I. One is the operating of present services taken over from the various

departments and agencies, the second is development funds for the Document

Processing Center.

The present estimated direct costs for Federal scientific and technical infor-

mation ranges from $200 million to $400 million per year, including initial
publication and distribution costs. Extrapolating from these estimates, and

excluding initial publication and distribution costs, one would expect an

expenditure of approximately $200 million by the beginning of FY 68 for those

services proposed for NASATIA. This funding is now considered by many experts

to be approximately two-thirds of that needed to provide adequate services.
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Developmental cost associated with the establishment of the new Center is

estimated at approximately $350 million, of which $150 million would be com-

mitted during the first year of Phase II. When these two costs are added to

the operating costs of NASATIA headquarters, the expenditure for FY 68 would

total approximately $457 million.

Additional cost for development activities associated with development of the

Center is estimated to be $150 million in the FY 69. This is in addition to

operating costs. Operating costs are expected to increase at a rate of approx-

imately six per cent annually. The total anticipated cost for development

and operations for FY 69, therefore, is approximately $476 million.

5.5.8.3 Phase III. The remainder of the $50 million developmental costs for

the Document Processing Center would be expended during FY 70, before the Center

becomes operational. In addition to normal operating costs in r vious years,

the Center will require an initial personnel manning of 25 professionals and

100 supporting staff. Using cost rates as stated in 5.5.8.1, this additional

cost would be approximately $2.5 million. The total expenditures for FY 70

would total approximately $396 million.

5.5.8.4 Phase IV. Developmental costs would drop again in FY 71. At the com-

pletion of the Center development for Phase III, development costs will be

spread out over several years. Some increase, however, would continue due to

anticipated increasing costs for operating the system. Projected cost for

FY 71 and beyond is approximately $381 million with some anticipated percentage

increase per year based on volume of load. A summary of the costs for FY 67

through FY 71 is shown in Table 5.5-1 below:

Table 5.5-1. Estimated Costs for NASATIA, FY 67 through FY 71

Year Headquarters Operating System Development Totals
Operation (Inc. Subsidies) (Inc. Center)

FY 67 $6,000,000 $ -0- $ 5,000,000 $ 11,oo0,000

FY 68 7,000,000 $300,000,000 150,000,000 457,OOoOOO

Fy 69 3,oooo00O 318,ooo,ooo 150,ooo000 476,oooooo

FY 70 8,000,000 338,0O0,0O0 50,000,000 396,0(0, 000

FY 71 8,000,000 358,000,000 15,OOO,000 381,oo0,00
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5.5.9 ADVANTAGES OF NASATIA

There are a number of advantages which will accrue from a centralized system

such as NASATIA.

5.5.9.1 Centralized Management. Today there is no single point within govern-

ment where sufficient responsibility, authority, and leadership can be exerted

toward the goal of providing better S&T information and documentation service.

This has led to a number of problems which could be eliminated through central-

ized management: (1) steps for eliminating duplication of functions, removing

gaps, providing new services, eliminating unneeded services, and determining

the needs of the total community now rest on the "cooperative" efforts of the

various agencies; (2) there is no present provision for determining uniform

procedures for document handling between the Federal Government and the private

sector; (3) there is no one agency responsible for processing requests from the

private sector related to research, funding, standardization of procedures of

mutual concern, or desired legislation. NASATIA should be of great assistance

in correcting these deficiencies.

5.5.9.2 Fiiancial Support. Financial support for S&T information and docu-

mentation activities of the Federal and non-Federal sectors is now scattered

among numerous organizations. This has resulted in overlap of expenditures,

inequities in services rendered, confusion as to source of support for the

private sector, nonstandardized cost estimates, etc. NASATIA would offer a

uniform determination of costs based on needs of the user, centralized budget

preparation based on standardized budget estimates, and a single responsibility

for budget preparation for presentation to Congress.

5.5.9.3 Quality of Service. Present services vary from agency to agency. Some

agencies consider SOT information and document services as worthy of careful

attentioi.; others relegate this function to the insignificant. NASATIA would

set and maintain uniform quality standards for all agencies, thus guaranteeing

equal SOT information and document coverage of every area of science and

technology.

5.5.9.4 Planning for Automation. The quality of S&T information and document

services has been degraded due to the ever-increasing volume of documentation

handling required. Automation of some functions is essential to improved serv-

ices.
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At present there is no agency to plan, fund, and standardize an effort toward

an integrated system using automated aids. NASATIA would provide this need.

5.5.9.5 Foreign Document Acquisition. The responsibility for gathering sig-

nificant foreign publications is shared by several agencies. Insufficient

attention is given to the problem of avoiding duplication of effort, defining

areas of potential interest to all users, and eliminating gaps in our acqui-

sition. NASATIA, through its Foreign Progrim Development and Coordination

Division, would give specific attention to this problem.

5.5.9.6 Library of Congress. The fact that the Library of Congress has been

operated traditionally by Congress rather than by the operating arm of the

Government, presents many problems relative to its position in a national

system(s). NASATIA would avoid the aisruption of the present status of the

Library of Congress by omitting it from its operational control and providing

it with expanded service capability. The expanded capability would be provided

by giving the Library of Congress access to all significant S&T information

and documents through a service which is provided and funded by NASATIA. This

would permit it to concentrate on non-scientific and non-technical documenta-

tion and its services to Congress and itL public.

5.5.9.7 Improved Services. Services now provided by the various agencies are

marginal in some areas, due to irLCompieteness of coverage, the inability of

users to know what is available, and slow reaction-times. There is a need for

complete coverage of all useful documents for scientific and technical work,

better source materials as to what is available, a faster delivery of critically

needed documentation, and a convenient method for obtaining documents within

the system. NASATIA would provide the mechanism for obtaining these goals.

5.5.9.8 Document Storage. Presently, each department and agency maintains a

library for its own use with an ever-increasing quantity of' documents. Each

document is frequently stored in quantity, and document collections overlap those

of other agencies. Requirements for future storage space, utilizing the present

method of operation, would become prohibitive for many agencies to operate arid

maintain. NASATIA would greatly reduce the need for library and document stor-

age space by providing a readily accessible central store, containing only a

single reproducible copy of each document.
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5,5. 10 DISADVANTAGES OF NASATIA

5.5.10.1 Disadvantages to Using Agency. There are a number of possible dis-

advantages to the agencies which would be served by NASATIA. These are:

(1) the control of the quality of information services would no longer be under

the direct control of the using agency, as the only representation that the

using agency would have consists of a representative on the Advisory Council of

NASATIA; (2) the personnel engaged in serving the S&T document needs of the

using agency would be no longer a part of the using agency; (3) the using agency

may not wish to have another agency so intimately close to its operation;

(4) NASATIA, having many requirements to fulfill for several agencies, may not

be as responsive to the specialized needs of the using agencies, or may be slow

to react; and (5) the proposed system would necessitate that each agency have a

separate system for the control of proprietary and classified information, un-

less NASATIA also assumed the responsibility for classified material.

5.5.3.0.2 Attitudes. Even though the formation of NASATIA would offer many

advantages, the concept does involve some dramatic changes in authority,

responsibility, personnel management, etc. These changes might be perceived by

iome as too drastic a solution.

5.5.10.3 Costs. The initial implementation costs of NASATIA will be higher

than that for some other concepts, for example the Capping Agency and Responsi-

ble Agent Concepts. However, certain efficiencies would accrue through NASATIA

which would not result from either of the other two (e.g., reduced storage sp. e,

a more complete collection, improved announcing, reduced overlapping).

5.5.10.4 Personnel. A centralized operation, using advanced methods, would

require highly technical personnel for its operation. Skills necessary for

operating such a system are in short supply. In addition, problems associated

with administering and supervising personnel assigned over large geographic areas

could present a problem.

5.5.10.5 Budget Visibility. The costs associated with the total operation,

when placed in a single budget, would have great visibility. Even though there

are some advantages to a centralized budget, as mentioned in Section 5.5.9.2,

the size of the budget would have increased visibility and might present a tempt-

ing target for the annual "budget cutting."
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5.6 A GOVERNMENT-CHARTERED CORPORATION

AS THE OPERATING AGENCY

Section 5.5 has described in detail the concept of a New Operating Agency

which would have responsibility for the centralized operation of a complete

S&T information and documentation service. This agency was described as a

new agency in the executive branch of the Federal Government. An attractive

alternative to this concept is a similar operating organization as a Govern-

ment-chartered private corporation. This corporation would perform all of the

functions previously outlined for NASATIA. One of the most powerful arguments

in favor of this concept is that the S&T information and documentation problem

is both a Federal Government activity and an activity in the non-Federal

sector. Because of this, a solution based solely on Federal action is bound

to be less than satisfactory, and a special corporation could help bridge the

area between the non-Federal sector and the Government.

There are a number of precedents for the formation of government-chartered

corporations to deal with special problems where either a natural monopoly

exists or where there is an unusual requirement for government and industry

cooperation in the mutual rendering of a service. Over 30 such corporations

are presently chartered and several of them have characteristics which would

be desirable for an operating corporation in the S&T information and documen-

tation area. Table 5.6-1 gives a summary of some of the important fe-,tures

of the Tennessee Valley Authority, the Virgin Islands Corporation, and the

Communications Satellite Corporation as these characteristics may be related

to a corporation involved in the S&T information and documentation field.

From an examination of this table and a consideration of the fw;ctions to be

performed in the S&T information and documentation field, it is apparent that

there is real precedent for the proposal being made here.

5.6. I TIHE GOVERNMENT-CHARTER ED SCIENTIFIC AND TECHNICAL INFORMATION

CORPORATION AND A CONTROL COMMISSION*

It is apparent that the Government should not delegate Its responsibility for

setting policy in the S&T information and documentation area. Because of

this, an essential feature of the idea of forming a Government corporation is

the establishment of a regulatory comission within the Independent Offices

and establishments portion of the executive branch of the Federal Government.

Thus there would be formed a commission to be known as STIC, which stands for
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Table 5.6-1 Government Corporation Features Appropriate for Use in an
S&T Information and Documentation Corporation.

The features included in this table have application in the organizational,
operational, and coordination aspects of an S&T information and cocumenta-
tion corporation. The Tennessee Valley Authority, the Virgin Islands Cor-
poration and the Communications Satellite Corporation are abbreviated as TVA,
VIC and COMSAT.

CHARTERED ATITRIBUTE ORIGIN

1. Management and control of operations of a multiple-
mission nature established in areas previously
controlled by government agencies and private firms. TVA

2. A government corporation with joint Federal-private
direction exercising policy responsibilities. VIC

3. Joint Federal-private organization for the promo-
tion of services and products. VIC

4. Both Federal government and private review and
control of activities of a special corporation. COMSAT

5. A congressionally chartered corporation with auth- TVA -
ority to make charges for its services and products. COMSAT

6. Mixed and integrated Federal-private scientific
research and development activities. TVA

7. Strong integrated Federal-private encouragement
and support of private sector activities. VIC

8. A corporation empowered to issue stock. The stock
issue made to private firms whose functions and
products are related to the purpose of corpora-
tion issuing the stock, and also to the general
public. COMSAT

9. Representation of major private research, opera-
tional and service organizations on the Board of
Directors. COMSAT

10. A strong comiitment to activity in new high-
priority government and private technical activities. COMSAT

11. Orientation toward promotion of wide application
and dissemination of Federally developed innovations. COMSAT

12. Authority to effect joint agreements with foreign
governments and private organizations, subject to
review by the Federal Government. COMSAT
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Scientific and Technical Information Commission. STIC would have general

powers in the S&T information and documentation area similar to those the

Federal Communications Commission has in its area of responsibility. STIC's

basic purpose would be to establish Government policy with regard to funda-

mental questions of scientific and technical information handling. It would

deal with such broad questions as the extent to which the Federal Government

feels it necessary. for Federal purposes, to increase or decrease the cover-

age of information or documents held by the operating organization; the degree

of subsidy appropriate from the Government in view of the corporation's

assistance in helping the Government discharge its basic responsibilities;

the anount of eonretitj:n or ovrlarjinr in service to be allowed between the

Federal aaenci-s and the operating corporation; and similar questions regard-

ing Government participation in the corpor-ation. It would also be concerned

with policy questions relative to other portions of the non-Federal sector.

The companion oranization to the rcrulatory commission would be a private

Government-charter'd corporation kncwn as :e Scientific and Technical

Information CorForat ion (STINCORP). It woull be a part of the private rector.

chartered by Conrrezs. with a defined mission and area of exclusive responsi-

bility. Under one scheme It would be manat-'d !y a roard of trustnes to he

nazmd by the Presldent. part of whom would ser'.e on the toard in addition to

thrlr normal Govnrn-nt apro n1, nts end part of whom would come from th,

private sector onc-'rnrd with J&T Information and do-unCntrtion or'rn.tonn.

In 'his way the -orroration would '- r'sponnit- i 'o i'o'h th, nedz of 'he

Fed-ral Covrr:nnt Lnd to lh" n""dr and servi-"s of privat" organizations.

Und, r -he dir-t ion o. 'he :oard of trustees, a manarment would be aprointoed

whi:h would ha-.-- th- au'hori.,y ani responcit-iliti-5 :ornally assolated with

th, m vro -mn" of an%- lar.-- rr.'ar- -orporatinn.

T" .dwn~-rshir, of ,TINCO F would deend on 'r :n ial fundlngF, and severajl pos-

:!1 .ii-s for !'unc -n, x'" P-'al I.; the, z'-,lrst ,")thod of financing

JIwoRP .i-dl rr !-a- h'xou a se

Corx-ressonal ar[ro~rra, :or. In "h: :ase Fderai Gov'rnent would own

fhe assets of "h- eorr'ration. Anoc.her apr-a in;- -ne!hod of fLinancn would

te through the sal" of zso-4. Prhaps the Governent would uy one-half 'he

stock and the rc.ainder would t- sold lo th- putiiz (with restrictions zlm'-

lar to those in ,he mase of COMSAT). In an-,- case th- solukion to the protlems

of initial funding would Irnd "o determine the strucure of the Loard of



5-96

trustees, but it should not affect the direct line management relative to the

operations of the corporation.

5.6.2 OPERATIONS OF STINCORP

STINCORP would be responsible for the operations previously outlined in

section 5.5. In all operational respects it would be similar to NASATIA

except that it would not be restricted by the various regulations and customs

governing Government agencies. Since STINCORP would not be financed directly

by the Federal budget as NASATIA would, it would need to be supported through

the sale of its services. Each Government agency needing STINCORP services

would contract with STINCORP for the services it needed. The agencies would

receive these services from the corporati,)n in the same sense that Government

agencies now receive utility services from private corporations. Generally,

Government agencies would be protiibited from meeting their needs by setting

up internal competing services. This would be necessary to assure that

STINCORP had a sufficient volume of business to Justify the considerable

expense involved in maintaining a large centralized service in the S&T infor-

mation and documentation area.

Similarly, STINCORP would offer Its services to subscribers in the non-Federal

sector. These subscribers might include universities, industrial organizations,

cities, or any other organization or individual having a need for S&T infor-

mation and documentation services. Each of these users would be charged for

services on a basis similar to that used for the Federal Government.

In addition to selling services, the STINCORP would receive an annual subsidy

from the Federal Oovernment. This subsidy would be sufficient to make up any

difference between the operating expenses and income derived from seling

services. Since the Federal Governmett would have recognized a responsibllity

for treating scientific Infcormation and documents as a national resource and

would have delegated operational responsibility for fulfilling this need to

STINCORP, the Government would recognize the requirement to subsidize the

corporation for maintaining thir special national resource. The size of thts

subsidy and the nature of the resource to be maintained woull be one of the

mjor concerns of STIC, the regulatory coMsRssJon mentioned previously.
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5.6.3 ARGUMENTS IN FAVOR OF STINCORP

The arguments previously given for NASATIA, the new operating agency, also

apply to STINCORP, but in addition there are some new consideration! which

favor the development of this new concept.

5.6.3.1 STINCORP Could Better Serve the Non-Federal Sector. The S&T infor-

mation and documentation area is divided between the Federal sector and a

large non-Federal sector. This sector is very diverse, including universities,

professional societies, public libraries, private corporations, publishers,

state and loal governments, etc. The Federal Government would have difficulty

in adopt*ngr, rules and regulations so that flexibility can be achieved in 1al-

ing with this diverse non-Federal area. A private torporation is jflflA ... t
-nore flexible than a Government organization and would be able to forn..i a!-
inodes of operaticn which would be adaptable to each of the organizations

menricned above. It seems highly probable that an independent private eorp'o-

ral ion would be able to effect a better resolution to the diverse protle-.:

in the &T ,nfcatien and + ,cetrattion area than vrill an ori anizvaion
,.~ .the ,-rn.nen+ .t rucl-re.

5.'.I.? 7apital rnv%.stment .!kuld Pe Petter Managel an, Fffletpntly ItT ed. Au
:egrr1te~: in -norectI.on with NAATIA thero wouilul',, t,e a v-ry lar-r
-ntralizel stor- of irformat! -n and loeumen'.- wht!h w ts, based or, a
hirhly al.'an-ei au'o-na'el . This - wo'li r.,pr-sent a laroze -apital
.u.lay. .T lv.l asmr'.ize -u(-h a ,-apaial in'"rrr,, 'he numter of %ser.- rn-',i1
17 t kpt a.. ar-- tL. ponzible. A prIva- -o.-yr.'ralln zqrvi,'inr toth th lovern-

, and the non-Feleral zor'.or wnull t in a lotltr psiti.sr.n to amor'izr ir.i
n-.-,,- " han ld an runizaticr Iin'h, F"leral lovernment and rerponni-,le

for rire- larc-l to "he Fseral -orverrnwrit.

5.#' .-TTN!Y R Wruld P- Mere Flexible. T*,VrRF would have Proater flexi-
1111"y 'h- .. t -. Mrlex and char irg ne-. of the service to be offerd

W_";!" -. v"-y lol4 il" !.v Toderal ;evsrnrment. lnevilatly, there are

appr-priate for lh f;';r,rnt %: a whole, Maiae it. difficult oprate a new

orranizatizn r,'nlerin, a rervi -e b)th to the Government and to tLe non-Feleral
.- ' 7r. T'- unui-jal t-rhnical nature of the S&T information and document

tandllin sys'eem and thc difficult operational activities involved -na.e it
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desirable that the operating organization have the greatest possible degree

of flexibility. This can undoubtedly be achieved more easily in a private

corporation than in a Government agency.

5.6.3.4 Personn-. Management Would Be Simplified. Past experience has

shown that a private corporation, such as SITINCORP, can recruit the highly

specialized technical personnel required to operate an automated system more

easily than can the Federal Government. The successful design, development

and implementation of a highly automated system requires unusual degrees of

flexibility in recruiting and managing personnel.

5.6.3.5 STINCORP Would Be Efficient. Because of the nature of its operations,

STINCORP would nave unusual motivation for efficiency. Since it would sell

its services to the Government and to non-Frderal organizations, it would be

under pressure to render these services in an efficient fashion. If it did

-not do so, its sales would suffer accordingly and the size of the subsidy

required would cause critical scrutiny of the management of the organization.

Management would thus be under pressure to operate efficiently.

5.6.4 ARGUMENTS AGAINST STINCORP

In addition to the arguments which are made against the new operating agency

concept, there are several additional arguments which can be made against the

STINCORP concept.

5.6.4.1 STINCORP's Activity Would Be 7Jrn Tnvolved in Government Operations.

There is really no precedent for a private corporation having the power of

servicing Federal activities to the extent proposed. S&T information and

documentation is an area pervasive throughout the government organization

and fundamental to the effective discharge of government responsibilities.

It would be out of keeping with the concept of Federal responsibility to

place operating responsibility for such an important area in an organization

outside of the Federal Government.

5.6.4.2 Federal Agencies Would Compete With STINCORP. Even though policies

may be set which would inhibit Federal organizations from rendering their

own S&T information and documentation services, actual experiences would

undoubtedly show that the several Federal agencies would feel compelled to

maintain their own services. Because of the importance of S&T information
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and documentation to the successful operation of an agency, it would soon

become apparent to each agency that the successful performance of its duties

required the maintenance of alternate services under camouflaged names or

organizations. This mould greatly reduce the supposed effectiveness of

STINCORP.

5.6.4.3 Private Organizations Would Compete With STINCORP. It is possible

that the private sector would not be as receptive to the supposed advantages

of STINCORP as has been suggested. A private organization such as STINCORP

could not speak with the real authority of a Federal agency. It is probable

that many private organizations would be less than completely cooperative

with another private organization in the S&T information and documentation

area because competitive issues would arise and in the end the authority of

the Government would need to be used for the benefit of a particular private

organization. This iould create inequities which would eventually raise

serious doubt regar.ing the propriety of a private corporation maintaining a

preferrei position in the S&T information and documentation area.

5.6.4.4 STINCORP Is Counter to The Idea of "In-House" Services. The idea of

STINCORP is opposed to the Government efforcs to perform as many services as

possible "in-house." The increased civil service pay, the latitude in manage-

ment and funding arrangements recently made in many Government organizations

reflect a desire to establish conditions for "in-house" competence. The

establishment of STINCORF would be interpreted as a reversal of this policy.
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5.7 A NATIONAL LIBRARY ADMINISTRATION AS THE

OPERATING AND RESPONSIBLE AGENCY

Previous sections have presented the recommended system incorporating the Cap-

ping Agency and Responsible Agent concepts, and two versions of a completely

new operating agency. The plan described here is one of building an operating

agency around an existing organization within the Federal Government. The

Library of Congress is a logical organization around which to build an operat-

ing agency because of the breadth of its coliections and because it has by far

the largest cadre of personnel experienced in acquisition and cataloging and

the building of systems for servicing a very wide variety of documents. As

an operating agency it would assimilate, coordinate and have direct adminis-

trative control over the provision of all Federal document-handling services in

the areas of science and technology. Because the current operations and respon-

sibilities of the Library of Congress, both in the Federal and non-Federal

sectors, go beyond the subject areas subsumed under science and technology, it

has been thought useful to consider extension of its operating responsibilities

ultimately to comprehend all Federal document-handling services. Such an agency

could be named the National Library Administration (NIA).

In this section the nature and functions of this operating agency are presented.

It is assumed that the organization would be established by law within the exec-

utive branch as one of the Executive Departments and Independent Agencies. Of

current Library of Congress operations only the Legislative Reference Service

would remain under the direct administrative control of Congress. An initial

organization is presented together with estimates of costs and the requirements

for the transition from the present state of affairs to the bringing of all the

services affected under one administrative unit. The NIA is conceived as ini-

tially confining its responsibility primarily to science and technology and

evolving into a complete service covering all document-handling responsibilities.

The arguments in favor of and opposed to the formation of such an operating

agency are presented.

3.7, 1 FUNCTIONS

The functions to be performed by the Natilonal Library Administration would be

the same as for the Capping Agency, except as indicated.

nun ll Wil u In.mnlii I i I .. I
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5.7.1.1 Formulation of Policy. The NLA would formulate policy for all Federal

activities concerning the acquisition, announcing, storage and dissemination

of scientific and technical information and documentation. It would define

the responsibility of the departments and agencies relative to the full range

of document-handling activities, the establishment of specialized centers and

libraries, national libraries and services.

5.7.1.2 Policy Responsibility and Operations With Respect to Non-Federal

Libraries and Centers. Same as 5.2.1.2.

5.7.1.3 Information Centers. The NLA would provide for transfer of control

and responsibility for operation of centers now under diverse Federal agencies

and departments or operated within the private sector under government con-

tract. This would involve contracting with the operating agencies or setting

up operations at various sites directly subordinate to the NLA administration.

5.7.1.4 Federal Depositories. Same as 5.2.1.h.

5.7.1.5 Government Publications. Cataloging and indexing functions now placed

within the Government Printing Office, NASA or DOD, AEC, etc., would be trans-

ferred or delegated to these agencies, but with administrative policy control

remaining with the NLA. The GPO would be assigned primary responsibility for

government printing and primary distribution of' unclassified documents.

5.7.1.6 Support of Non-Government Publications. Same as 5.2.1.5.

5.7.1.7 Non-Documentary Communications. Same as 5.2.1.6.

5.7.1.8 Statistical Information. Same as 5.2.1.7.

5.7.1.9 Establishment of Standards. Same as 5.2.1.8.

5.7.1.10 Research and Development in Information Technology. As the cognizant

and operating agency, the NLA would be responoible for cstablishmeit of policy

and coordination of research and development for infornation technology within

the diverse agencies, such as NSF, ONR, RADC, AFOSR, NBS, etc. The NLA would

become a major contracting agency for advanced development in information

technology, librarianship and associated work. It would provide for and
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coordinate Federal support for these activities.

5.7.1.11 Education and Training of Librarians, Information Scientists ana

Technologists, Technicians and Clerical Personnel. Same as 5.2.1.11.

5.7.1.12 Foreign Documents and Translations. Same as 5.2.1.12.

5.7.1.13 Information About Information Services. Same as 5.2.1.13.

5.7.1.14 Copyright and Patent Policy. Same as 5.2.1.14.

5.7.1.15 Budget Review and Funding Control. As the operating and responsible

agency, NLA would formulate the total budget to Congress for Federal Government

programs in the area of scientific and techncal documentation handling and

service. For those areas of government document-handling not directly within

the administrative control of the agency budget review powers would be estab-

lished. This would require close coordination with the Bureau of the Budget.

5.7.1..16 Legislative Relations and Legal Matters. Same as 5.2.1.16.

5.7.1.17 Long-Range Plans. Same as 5.2.1.17.

5,7.2 ORGANIZATION

The NLA should be established as an independent agency reporting organization-

ally as a part of the Executive Departments and Independent Agencies under the

executive and directive authority of the Presidpnt.

5.T.2.1 Organizational Structure. An organization chart for the initial organi-

zation of the National Library Administration is given in figure 5.7-1.. The

chart implies that the initial phases of implementation would include the acqui-

sition of direct adiiinistrative control over Federal libraries and the establish-

inent of offices for national S&T services; that would acquire the comparable

organizations for non-library functions, exclusive of those handling security

classified materials.

5.7.2.2 Office of the Administrator and Librarian of Congress. The National

Library Administration would be a service organization whose structure would
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reflect its operational mission and responsibilities. As in the case of the

Capping Agency concept, two advisory groups tire indicated. There would be an

advisory group comparable to the present COSATI organization providing direct

communications with the departments and agencies being served. Similarly an

advisory group from the private sector would be constituted consisting of rep-

resentatives from prcfessional and industrial associations and the academic

community to represent the non-Federal library and information technology

interests.

5.7.2.3 Organization and Administration. The principal operational responsi-

bilities as indicated in figure 5.7-1 would lie with a Deputy Administrator for

National Library Services and a Deputy Administrator for National S&T Informa-

tion Services. In addition, there would be structures for a Deputy Administra-

tor for Administration, a Deputy Administrator for Plans and Programs, a General

Counsel, and a Deputy Administrator for Research and Development.

5.7.2.4 Deputy Administrator for Administration. This administrator would be

responsible for a Contracts Office that would have cognizance over all con-

tracts fDr the NLA. The organization would include the Finance Division, a

Personnel Division. a Public Information Division, and an Administrative Ser-

vices Division. These latter divisions would have responsibilities and

functions comparable to those found in other large administrative structures

within the Federal system.

5.7.2.5 Deputy Administrator for Plans and Programs. This administrator would

have the responsibilities for developing advanced plans and detailed designs

for the modification of the national network and systems. He would have respon-

sibility for c-r-mpilation and normalization of statistical information gathered

within the operation areas. He would have the responsibility for liaison with

non-Federal libraries, professional society operations, indexing and abstract-

ing services, publishing poliie.', r::1 1'" r-i,-,n ex 'hafiges. An additional

r-:-nzibilitJ wr-uld include developing pr~grams of education and training for

tr personnel required for rropr functioning of the NLA.

5.7.2.6 General Counsel. The Cen:eral Coun ,l would have the task of advising

th, Adinistrator concerning the legal aspects of all functions and operations

a-d would coordinate with the Administrator for Plans and Programs with respect,
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to legislative proposals at home and abroad. He would have the responsibility

of assembling and analyzing the range of legislation for Federal, state,

municipal and foreign governments relevant to the NLA mission.

5.7.2.7 Deputy Administrator for Research and Development. The Administrator

would have responsibility for assessing the state of research and technology

applicable to document and information handling, of developing programs for

support of research and development and contracting for same. He would also

have the responsibility for liaison with the service organizations for the

application of advanced technology to the functions and operations performed.

5.7.2.8 Deputy Administrator for National Library Services. The Administrator

would have under his cognizance the operations of the Library of Congress; the

National Agricultural Library; the National Library of Medicine; the National

Archives and Records Service, which would be transferred from the General Ser-

vices Administration; and an Office of Departmental Libraries whose responsi-

bilities would include the provision of library service within the departments

and agencies.

5.7.2.9 Deputy Administrator for National Scientific and Technical (S&T)

Information Services. The Administrator would have under his cognizance an

Office of S&T Information Centers, an Office of S&T Document Centers, an

Office of S&T Publications and Dissemination, and an Office of S&T Communi-

cations. These offices would be responsible for operating or contracting

for the operation of the existing information centers, document centers,

primary and secondary publications and support of communications, meetings

and other activities essential to the efforts conducted in science and tech-

nology within the departments and agencies and in the non-Federal sector.

5.7.3 SCHEME OF OPERATIONS

5.7.3.1 General Considerations. The NLA would act as a service organization

f:)r all Federal agencies and qualified member.; of the non-Federal sector. It

would ,-pj-rate library facilities within the Federal Government, excludlr, the

,Tudi'-iary. It would operate, delegate or contract for the operation of infor-

mation centers, document centers and the various oecondary indexing, abstracting

and other awareness services. It would coordinate the prcvision of support for

conferences and other forms of direct person-to-person communication.
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The Library of Congress would operate as the main switching point for a decen-

tralized network of libraries and centers whose satellite operations would be

assigned responsibilities for processing and service in particular subject

areas or format categories of docunents. Through research, development, and

implementation of advanced technology in the areas of computing, reprography,

and communications, the network would be brought into a coordinated state of

quick response to service demands.

The Legislative Reference Service would remain as an exclusive agency for the

service of Congress and report administratively to Congress. Other services

currently supplied to the Congress, its staff arid constituents would be main-

tained, expanded and improved. The Congress would be able to draw upon the

human and material resources of the entire -;strm for service and support.

Having management control over facilities, personnel and services supplying

scientific and technical document services, the NLA would provide for whole-

saling of documents to its various Government organizations, to libraries and

other users in the non-Federal sector. It would provide for the maintenance of

at least one accessible reproducible copy, in full size or microform, of all

significant documents in the scientific and technical areas.

The organization would provide for coordinated and compatible selection, acqui-

sition, cataloging, indexing and other processing of documents within the system.

It would provide for the building and inaintenane of locating tools, such as

union catalogs, union lists of serials, union lists of documents, such that

every technical document of interest within the United States may be located

and made accessible to users in the country. The NLA would coordinate and,

where possible, centralize acquisitions functions, the establishment and main-

tenance of exchange agreements, cataloging and indexing for those organizations

employing compatible practices. The development of a viable network would

include the eliminatin of unnecessary duplication of efforts and redundancy in

collections and announcing media.

5.7.3.2 Evolution of a National Network. Implementation of a plan for the

creation of a National Library Administration as described herein would first

require a drafting of appropriate legislation which would include revision of

previous legislation, appropriate funding and the assignment of responsibilities

as indicated to the Library of Congress. This would include the provision of
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physical facilities in addition to those currently existing and the transfer

of personnel to the administration for building a headquarters operation in

addition to those staff members whose activities would be re-oriented within

the Library of Congress.I
It is thought that because of the structure organized around the Library of

j Congress it would be possible for the transfer of most library operations with-

in the Federal system to the NLA could be effective within one year of its

creation. Within two years the various information centers, document centers,

and other activities in the S&T information area would also have been brought

under the NLA. The initial phase of acquisition of libraries and other functions

would involve the transfer of budgets from the departments and agencies, the

assessment of the actual costs of operation in terms of departmental and agency

budgets for overhead and other support operations not directly budgeted, and

the establishment of general rules and regulations pertaining to the new organi-

zation. The personnel and facilities of existing organizations would be brought

into the NLA intact without change.

In those instances where it would not be feasible at the time of the transfer

to effectively absorb personnel, for example, from the DOD or AEC, arrangements

would be made for delegation of function and contractual support. The NIA would

not acquire the operations involving the handling of security classified mate-

rials. Military and other personnel involved in sensitive areas relating to

DOD, AEC and NASA missions would not be transferred to the NIA. Considerable

study and negotiation would be required for this transition phase of operations.

A second activity concurrent with the acquisition of relevant organizations

would be that of modifying current practices of administration, processing, dis-

semination and service. It would be a prime responsibility of the Deputy

Administrator for Plans and Programs to study and recommend the courses of

action which could lead to coordinated operations and services. By the third

year, effects of programs developed by thc Deputy Administrator for Research

and Development should also begin to have some effect upon actual operations.

Among the changes which might be envisaged are creation of new national libraries

for specialized subject treatment, the development of microform service units

strategically situated within the country for minimum response time and maximum

service capability, the consolidation of various library document and infor-

mation center operations into fewer and more efficient operations.



5-108

A final phase which could be foreseen at this time, is that of the development

and comprehensive application of advanced technology to library and other

document-handling functions. Through advances in the computer art, reprography

and communication techniques, a first configuration of an integrated national

network would be in operation within about five years after its establishment

as a National Library Administration. It would be at this time that the acqui-

sition of all document-handling functions within the Government would have been

completed, exclusive of printing operations. The responsibility for printing

and primary dissemination of Government documents would remain with the Govern-

ment Printing Office and such other institutions in the DOD, AEC, NASA and other

agencies as deemed optimum for their retention.

-5.7.3.3 Implementation Schedule. Figure 5.7-2 presents a suggested implementa-

tion schedule for the period July 1966 - July 1970, indicating major milestones

in the development of an integrated system. This development is divided into

two phases of two years each. Phase I, after enabling legislation has been

passed, would consist of organization, transfer of operations to the NLA, budget

review, development of legislative proposals, planning and research. The major

planning effort would comprise a system analysis of current operations and

initiation of a system design effort.

The first product of the design effort would be a basic system concept or over-

all design whose details would be elaborated and scheduled for implementation

at various times, as suggested in the figure, over the two years of Phase II.

By July 1970, the total design would have been completed and largely implemented.

The following period, not shown, would constitute a third phase in which a new

cycle of planning, analysis, design, and implementation would be undertaken for

further modification and improvement of the system.

5.7.3.4 Facilities and Equipment. Facilities and equipment for its operations

would be acquired through purchase, lease ind/or agreements with the agencies

and departments serviced. Where possible the facilities would be transferred to

the NLA.

5.7.3.5 Personnel. Personnel would be selected, trained, assigned and supervised

by NLA. NLA would undertake programs to define future personnel requirements

and position classifications in coordination with the Civil Service Commission.
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It would also coordinate with the Office of Education for the development of

education and training programs and support for academic inbtitutions.

5.7.3.6 Budget. For the first year of its operation the NIA would require

some $15 million i. addition to funds transferred from the departments and

agencies with the acquired operations. The third year would require support

for some 12,000 personnel, new facilities, equipment, research and development

programs. In the third year, when the NIA would budget for the entire opera-

tion, it is estimatea that the total budget would bE in the order of $300 mil-

lion, increasing to $400 million by the fifth year.

5.7.4 PLACEMENT OF THE NATIONAL LIBRARY ADMINISTRATION

The NLA should be placed organizationally as a part of the Executive Departments

and Independent Agencies and be given the executive and directive authority of

the President for discharging the duties and functions detailed in the preceding

sections.

5.7.5 ADVANTAGES OF THE NATIONAL LIBRARY ADMINISTRATION AS THE OPERATING AND

RESPONSIBLE AGEKCY

The NLA would provide a single point of responsibility, leadership and opera-

tional authority for a coherent and consistent organizational structure that

could implement a national program and plan for a national network or system

responsive to the current and future needs of the scientific and technical com-

munity. Further, because it would be organized around the Library of Congress,

the NLA could draw upon the most comprehensive collection and the largest cadre

of trained librarians, subject and language specialists available within the

Federal Government.

The NLA would provide for centralized planning, development and implementation

of advanced technology to document collection, representation, storage, retrieval

and use. For the development of compatible syctems, particularly, an operating

agency is probably the only type of entity which could effectively bring diverse

practices into a compatible state.

The NLA would provide for uniform and compatible development in document-handling

procedures for both the Government and private sector. This development would be

enhanced because of the unique status of the Library of Congress with respect to

library op:rations throughout the country.
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The NIA would provide a single point of contact for non-Government agencies,

foreign countries, libraries, professional organizations, publishers and the

like.

The NIA would provide for coordinated acquisitions of foreign documents and an

effective coordination of exchange agreements.toward complete coverage and re-

duction of duplicated efforts.

The NLA would establish an organization which would operate as a comprehensive

source and service for access to all unclassified scientific and technical doc-

umentation.

The NIA would provide for appropriate study efforts and operational changes

responsive to user requirements for documents and information.

The NLA would provide fox potential overall cost reduction through rationaliza-

tion, coordination, and advanced planning responsive to the requirements of a

burgeoning technology. It would provide for uniform recording, analyses and

standards and, therefore, for a system-related budget.

NLA's centralized authority and operation would provide a much higher likeli-

hood of real cooperation and effective coordination between functions and oper-

ations now located in distinct administrative hierarchies.

The NIA would provide for minimization of i'-recessary duplication of functions,

operations and services, and for the elimination of gaps in coverage and in

service.

5.7.6 DISADVANTAGES OF THE NATIONAL LIBRARY ADMINISTRATION AS THE OPERATING

AND RESPONSIBLE AGENCY

The concept is a radical departure from the past and involves a complete reorga-

nization of information operations within the Federal system, the withdrawal of

the Library of Congress from the direct administrative control of Congress, and

an unprecedented centralization of authority in this area of operations. Be-

cause the concept is so radical, it raises difficulties of implementation and

of obtaining legislative approval.

• v .am , ,a
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The transition period for establishing and implementing the program outlined

offers many difficulties. No newly established organizational structure is

wholly satisfactory because of the requirement of acquiring the operations
"as they are" without change. This would hamper further development to more

functional arrangements.

The initial implementation costs are likeiy to be very high. The costs of

service and the budgets accompanying them would have visibility even at present

levels of spending that might preclude appropriate levels of support being

approved by Congress.

There is a serious question whether creating a National Library Administration

around the Library of Congress would lead to improved services for the users

of scientific and technical documents. This purely administrative solution

does not really address the question of how the Library and its dependencies

could be brought to any rapid, effective change in practices and procedures.

The very tendency to standardize procedures of document description, handling,

and operational services could very well have a baleful effect on the utility

of the services performed by such entities as the National Library of Medicine,

the National Agricultural Library and other specialized services and centers.

It may very well be that a variety of practices should be encouraged in view

of the lack of optimum systems or techniques of operation at the present state

of the art. The tendency to create uniform practice in a centralized organiza-

tion could lead, with the implementation of advanced technologies and use of

computers and mechanized communications networks, to a monolithic but relatively

unresponsive system which could not be readily changed to meet the changing

directions of research and development.

There is very likely to be great resistance to effective establishment of any

such structure in that the using agencies will fear that they will not be as

well served as they are when they have control over the operations concerned.

The operational consequences within the DOD, AEC and other organizations having

security and proprietary concerns will hamper or prevent complete implementa-

tion of any such program. Many operations handle a mixture of classified or

restricted and unclassified and unrestricted documents. These agencies will

resist any weakening of their cognizance or control over documentation

functions essential to execution of their assigned missions.

- - '-- - ---. . ... ... ... .. . . . ..T



5-114

5.6 STRENGTHEN THE PRESENT SYSTEM

One of the alternative organizational approaches to the national document and

information handling problem is to leave the present organizational structure

much as it is but strengthen the coordinating and policy making resources of

appropriate existing Federal organizations. In this section we examine the

opportunities for, and the advantages and disadvantages of, strengthening the I
present system.

The organizational approach proposed in this section interferes least with

those organizations effectively pursuing a course toward improved services. At

the same time, this approach provides for evolutionary changes in those serv-

ices of the present system less able, by virtue of economics or inadequate man-

agement support, to render adequate services. Such organizations should be

provided with guidance and support from an overall policy setting body. After

recognizing where the principal weaknesses of the present system exist, appro- I
priate authority can take needed action.

In order to assess the impact of the concept proposed in this section, we will

fir.-u summarize the organizational and functional relationships of the present

system. A detailed description mf this system is presented in section 6

(Volume II) of this report.

5.8. 1 A CHARACTERIZATION OF THE PRESENT SYSTEM

To refer to the present conglomeration of Federal and non-Federal S&T document

and information handling activities as a "system" does not do justice to thp

accepted meaning of the word "system." The present system was never designed

as a system, thus it lacks coordination of activities as well as common goals.

Some successful attempts have been made to overcome these weaknesses, but so

far they have barely scratched the surface of the problem. Common goals and I
coordination of activities should be inherent in any real system. Attempting

to impose these features on a system which has developed for a considerable

period or time in many directions and with diverse and oftentimes conflicting

goals is not an easy task. I
The integrative and coordinating organization for the Federal sector is COSATI,

a committee of FCST. COSATI has been able to recognize and study the problems

i
in this area but, since it lacks authority to directly implement policy,

!
~~~~- . .. ,4 •'"
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reliance for across-the-board Federal action has been placed on the cooperation

of the Federal agencies under coordination by OST. Figure 5.8-1 represents

the Federal structure for S&T document and information handling activities, but

should not be taken to represent any clearly defined lines of interagency autho-

rity. With a few exceptions such lines do not now exist. We propose a means

of strengthening the present Federal system so that such lines of authority may

be defined or strengthened.

A diagram, similar to figure 5.8-1, for the non-Federal sector of S&T document

and information handling activities is not feasible. Nor would such a diagram

be meaningful because of the independent nature of the components which make up

this sector (e.g., university libraries, professional societies, specialized

information centers, abstracting and indexing services, etc.).

It is possible, however, to discuss both Federal and non-Federal S&T document

and information activities as functional groups. Section 6 of this report dis-

cusses the following functional groups: libraries; information analysis centers;

publication, announcement and distribution organizations; document generators

and users; and administrative policy and support organizations. Section 6.1 gives

examples of organizations in both the Federal and non-Federal sectors that are

deeply involved in the S&T document and information handling system in these

designated functional groups.

The following paragraphs present a concept within the framework of this present

system which will permit some of the more significant drawbacks of the system to

be ameliorated or eliminated. This concept makes no recommendations for alter-

ing any present activities except as necessary to provide management for neces-

sary support for decision making. It is in the organization described for this

concept that primary responsibility must be lodged for management and support of

national S&T document and information activities.

5S,8.2 STRENGTHENING OF THE PRESENT SYSTEM

The essence of strengthening the present system lies in strengthening the coop-

erative efforts between several Federal organizations, each of which has a

defined role in science and technology and an established interface with the

scientific and technological comunity as a whole. These organizations are: the

Office of Science and Technology (OST), the Federal Council for Science and Tech-

nology (FCST), National Academy of Sciences-National Research Council (NAS-NRC),
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and the National Science Foundation (NSF). The concept requires that these

organizations recognize and accept both a responsibility for and leadership in

developing policies and plans for a coordinated national scientific and tech-

nical document and inforation handling system. A major advantage of this

approach is that it does not call for a large expenditure, but concentrates on

defining and strengthening lines of direction and support within the framework

of the present system. Additionally, this approach emulates an evolutionary

approach to S&T document and information problems.

The role of each of these organizations will now be discussed. Figure 5.8-2

depicts the relationships that are inherent in this concept of strengthening

the present system.

5.8.2.1 OST as the Focal Point. The Office of Science and Technology is best

suited to assume overall cognizance of and policy development for a national

system for S&T document and information handling. Its knowledge of Federal Gov-

ernment long-range planning for scientific and technological efforts and its

organizational placement in the Executive Office of the President make it a

rational choice for this responsibility. Its authority in this area is already

established by Reorganization Plan No. 2 of March 27, 1962. The Plan states in

part, that OST will "...advise and assist (italics added) the President as the

President may request with respect to: ...(3) Review, integration, and coordi-

nation of major Federal activities in science and technology, giving due con-

sideration to the effects of such activities on non-Federal resources ind insti-

tutions. (4) Assuring that good and close relations exist with the Nation's

scientific and engineering communities so as to further in every appropriate way

their participation in strengthening science and technology in the United States

and the Free World...." OST, by expanding existing relationships with FCST and

NAS-NRC, would be afforded advice and support from both Federal and non-Federal

S&T document and information handling organizations. Thus, policy development

and direction of implementation would be performed in a ccordinated manner.

NSF would be the supporting organization performing a multitude of tasks dele-

gated to it by OST. An additional staff of a few experts in S&T document and

information handling would be needed by OST to efficiently perform the necessary

liaison, coordinate activities, and to formulate and direct the implementation

of this policy.
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5.8.2.2 The Roles of FCST and NAS-NRC. FCST is composed of senior Federal

departmental and agency representatives in science and technology and through

its Committee on Scientific and Technical Information (COSATI) has available a

supporting organization in the area of S&T document and information handling.

COSATI, through FCST, is the established and appropriate organization to sup-

port OST's efforts in policy development as the recognized representative of

Federal opinion concerning S&T document and information handling.

COSATI would continue to exploit the skills of the personnel of the various

agencies, for support of study efforts. It it suggested that COSATI could be

additionally supported by a small permanent staff to assist in its efforts in

formulating policy recommendations, developing requests for action, and pro-

viding group responses to proposed policies for the Federal sector.

OST would require inputs from the non-Federal sector to develop national

policies for S&T document and information handling. It is suggested that

NAS-NRC perform this function. NAS-NRC brings together the most competent

scientists and engineers in the country to deal broadly with scientific prob-

lems. Its patterns of organization are kept flexible to permit each problem

to be approached in a suitable manner. Work is carried on through permanent

boards and institutes, committees, subcommittees and panels, as well as ad hoc

groups for special purposes. Since the basis for this proposed advisory role

to OST already exists, we recommend that NAS-NRC be the interface with OST for

the non-Federal sector of S&T document and information handling activities.

This could be accomplished by expanding the role of the NAS-NRC Office of Docu-

mentation or establishing a permanent group specifically for this purpose.

5.8.2.3 NSF's Role in Supporting OST. Sound long-range policies cannot be

expected to emerge solely from pressures. Pressures must be evaluated and

appropriate response formulated in terms of objective, timely, and comprehen-

sive data and studies. OST must Pnsure that sufficient appropriate information

is acquired to provide a sound basis for decision making. We have considered

several organizations as candidates for the performance of this support fun( -

tion to OST, including the Bureau of the Budget, the Department of Coimerce,

the Smithsonian Institution, and the National Science Foundation. The National

Science Foundation has been selected for three important reasons: (1) its over-

all mission in science and science-education suppert; (2) it has an established

mission to gather science management iniformation in both the Federal and
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non-Federal sectors; and (3) NSF provides a vehicle for staff support for long-

range planning for science. These arguments in favor of selecting NSF as the

supporting organization for OST far outweighed those in favor of any other

alternative. Although NSF does not have an explicit mission in the realm of

technology, its collection activities of science management information are

commonly inclusive of technology. In contrast to other Federal organizations

being assigned these tasks, no change in mission would be involved in NSF's be-

ing assigned the responsibility for collecting and analyzing information and

providing its findings to OST. The proposed mission of OST in S&IT documenta-

tion and information would be supported by NSF as the focal point for acquir-

ing information about S&T activities. NSF would be responsible for setting up

and maintaining the system that provides this information to OST. However, in

developing that system NSF should coordinate with COSATI to ensure that the

Federal aspects of the system are compatible with the requirements and capa-

bilities of the individual departments and agencies. In the private sector,

NSF is in a position to gather data on the status and plans of the activities

supported through scholarly societies and academic institutions. The role of

NSF as liaison with scholarly and commercial organizations in the field of

scientific and technical documentation and information provides this opportu-

nity.

NSF's staff would have to be increased Es it acquired these additional func-

tions. As additional requirements are p.aced on other Government agencies and

upon the private sector for increased effo-ts to develop new and expanded

information services, an increase in personnel may be expected in those organi-

zations.

58I.3l ARGUMENTS FOR THE CONCEPT

5.8.3.1 Implementation of the Concept Would Cause a Minimal Disruption of the

Present System. The concept requires no immediate changes in the service

organizations of the present system. All system components with the exception

cf OST and NSF, would continue to perform their functions as they do now. No

existing document or information handling activity would be required to "move"

from its current organization, nor would normal agency and departmental func-

tional responsibilities be altered. COSATI would continue to coordinate Federal

activities in its area of responsibility much as it has in the past. Observa-

tion of events of the Iast five years leads to an extrapolation that the system
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will change in an evolutionary manner as it reacts to changing requirements,

and that improperly functioning activities will be phased out and new activi-

ties created by the process of system maturaiion. The proposed strengthening

of the present system would enhance this process.

Evidence is not persuasive that there are serious duplications and overlaps in

the present system. Such features are not rzcessarily disadvantageous, except

in an extreme degree. Furthermore, evidence to justify any drastic changes is

less persuasive; and there is no foundation for a particular solution. A work-

king relationship between OST, COSATI, NAS-NRC and NSF, whereby the necessary

information may be gathered, would produce the evidence to justify evolutionary

system modifications. The critics of the current system seem unwilling to

recognize that changes are taking place as a result of the efforts of COSATI

and of other scientific ai.d technical document handling activities, both Federal

and non-Federal, to improve the quantity and quality of their services. A

strengthening of these efforts cannot help but lead to an improved system.

5.8.3.2 Each Document-Handling Activity Would Continue to Give Services as it

Sees Fit. Any major reorganization of Federal S&T document and information

handling services would require organizations to perform services which would

not be primarily useful to their own staffs. Such a change wou3d no doubt sub-

stantially modify the quantity and quality of their services. Related problems

of budgeting and record maintenance would also become extremely difficult and

cunbersome. Additionally, cross-agency services would represent an unprece-

dented way of doing business for some agen-ir' . Changing the services of the

existing system would tenid to confuse and c.,plicate existing user patterns and

activities and cause some S&T document-handling activities a good deal of dif-

ficulty in maintaining a continued level of service. Any major change would

tend to reduce the control tha, individual S&T document and information hand-

ling activities now exercise over the determznatian of the "qualifications" of

their users, in several organizations, mosit notably DOD, the feeling exists

that the determination of the qualifications for users of information should

remain under their control. This concept of strengthening the present system

would not require any major change in existing services.

5.8.3.3 The Concept Offers Increased Efficiencies at a Small Increase in Cost.

The cost/effectiveness of Lny major organizational modification of the system

would be difficult to determine. New and extensive funding would be better
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spent on strengthening the present system. There is evidence, e.g., previous

proposals, studies, etc., to indicate that any form of major reorganization of

existing scientific and technical document-handling activities would have a

high cost associated with it.

Any major reorganization would entail a substantial initial implementation

outlay and would increase the system's total annual operating expenses. The

question is, "Would such an additional investment really have a demonstrable

payoff in improved scientific and technical document handling and eliminate

the redundancies and gaps that are purported to exist in the present system?"

The results of any extensive change would only be moderate at best and not

worth the necessary investment in dollars and personnel.

The concept of strengthening the present system does not call for any large

expenditures, but concentrates on defining and strengthening lines of direction

and support within the framework of the present system. Wnen these organiza-

tional lines have been established, efficiencies in the coordinating and policy-

making resources of the system would be realized at minimal cost.

5.8.3.4 Extensive Iegislative Changes are not Necessary in Order to Implement

This Concept. The bases for the legislative and executive controls necessary

to implement this concept already exist. Reorganization Plan No. 2 of March 27,

1962 directs that the Office of Science and Technology will provide "proper

coordination of Federal science and technology functions," and "review integra-

tion and coordination of Federal activities in science and technology giving

due consideration to the efforts of such activities on non-Federal resources

and institutions." Both P.L. 507, 81st Congress (1950) and Executive Order

10807 of March 17, 1959, (see section 9, Volume II, for a more detailed descrip-

tion) establish NSF as a focal point for the coordination of S&T document and

information activities.

5.8.3.5 The Value of Innovation May be Lost by Establishing a More Formal

and Centralized Control Mechanism. The solution to the many S&T document and

information handling problems requires many approaches. Some libraries require

extensive automation while others can operate effectively with manual systems.

For some problems, better libraries are the answer; for others, information cen-

ters are indicated; for still others, informal exchange between scientists is

effective. A large, high-level bureaucracy might tend to see only a single
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solution to many problems, or one favored technical approach, when in fact a

variety of approaches is needed. On the other hand, by clearly defining the

roles of OST, COSATI, NAS-NRC, and NSF the present system would be strength-

ened without inhibiting innovation.

5.8.4 ARGUMENTS AGAINST THE CONCEPT

5.8.4.1 The Present System Does Not Adequately Serve All Users. Generally

speaking, each of the present system's S&T information and document service

units provides a specialized service to user groups within their own agencies.

As a result, service units operated in this manner are unable to satisfy the

broader information requirements of thcse requesters outside of a particular

special interest group. Thus a large population of potential users are not

being served at all; either their needs cannot be met by existing service or,

as is often the case, they do not know where to find what they need. Further-

more, no vehicle is provided to tell them where to look, because there is only

a partially coordinated referral function. We therefore have an existing

situation where a small minority determines how the system will service users

outside the special interest group. The proposed means of strengthening the

present system would not adequately handle this problem.

5.8.4.2 The Library of Congress Problem Would Not be Solved. The Library (T

Congress, as an organization in the legislative branch, is not suaject to the

direct authority of any executive branch organization. The fact that the

Library of Congress is in the legislative branch of the Government whereas all

other Federal S&T activities are in the executive branch poses a serious prob-

lem concerning uniform policy development, coordination and implementation.

The Library of Congress must be an integral part of any national scientific and

technical document-handling system, but a strengthened present system does not

provide for adequate means to cope with this problem.

5.8.4.3 The Increasing Number of Documents wili Eventually Cause Great Dif-

ficulties for the Existing System. Available statistical evidence (see sec-

tion 7) indicates that the volume of all types of scientific and technical doc-

umentation is increasing aignificantly each year. Not even a strengthened

present system could adequately provide solutions to the problems of acquisi-

tion, storage, retrieval and dissemination of these masses of documentation.
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5.8.4.4 The Concept Requires the Establishment of an Unrealistic Administra-

tive Network. The complexity of the present system as modified by the proposed

strengthening would require a delicately interacting set of administrative pro-

cedures in order to make the concept workable. Much coordination and definition

of these interrelationships would be necessary. In the final analysis, the

entire concept would depend principally on the cooperative efforts of several

disparate organizations, each of which is currently responsible to carry out a

much more broadly defined mission. Effective and timely reaction to problems

would be difficult to achieve if based primarily on cooperation.

Another danger in this concept is that its administration resides entirely in

the Executive Office of the President. Each President uses these staff offices

differently, which would tend to give a lesser degree of permanency to tne con-

cept than would be the case if it were administered by an Independent Agency

or Department.

5.8.4.5 Attempts by OST to Assume Leadership for Science and Technology Might

Be Resisted in the Non-Federal Sector. Even in the limited field of S&r docu-

ments and information, non-Federal elements might interpret any increased,

though indirect, monitoring by OST as a threat to the freedom of action of

private enterprise and the academic community. Attempts to derive consistent

data from the non-Federal sector might be met with strong objections as waste-

ful of effort by creative people and of resource by private corporations.

5.8.4.6 Permanent Staff Support and Funding for COSATI May Be Difficult to

Obtain. The proposed increase in activity and permanent staff for CO6ATI would

require regular funding. Committees of the Federal Council for Science and

Technology, such as COSATI, are not independently staffed and funded at the

present time. Congress has expressed concern about expanding any interagency

committee that does not directly report to it. COSATI is such a committee.
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5.9 EVALUATION OF EACH SYSTEM CONCEPT AGAINST

THE SYSTEM ReQUIREMEINTS

All of the system concepts considered in this report have been evaluated in

light of the system requirements presented in section 4.2. Tables 5.9-1 to

5.9-7 show how each of these alternative concepts satisfies each group of

requirements. The following five-point scale is used:

Value Design Concept

5 Highly responsive to the requirement

4 : Fairly responsive to the requirement

3 = Somewhat deficient regarding the requirement

2 = Very deficient regarding the requirement

1 = Not responsive at all to the requirement
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5.9.1 GENERAL SUMMARY

All of the system concepts, with the exception of the one that was based on

strengthening the present system, adequately satisfy most of the system

requirements. The distribution of the values of the five-point scale, for

each of the alternative concepts, is shown in table 5.9-8. Since the differ-

ent concepts are not clearly differentiable on solely technical grounds, the

problem of choosing which concept to recommend involves political, technical,

and implementation considerations. A separate cost summary is presented in

section 5.9.2.

Table 5.9-8. Distribution of Values in the Five-Point Scale
(derived from Charts 5.9-1 - 5.9-7)

National Strengthen
Capping/ New Government- Library the
Responsible Operating Chartered Adminis- Present

Number of Occurrences of: Agent Agency Corporation tration System

5 = highly responsive 25 19 21 14 1

4 = fairly responsive 15 14 10 19 6

3 = somewhat deficient 3 7 7 8 28

2 = very deficient 0 3 4 1 8

1 = not respor.sive at all 0 0 1 1 0

The New Operating Agency and the National Library Administration concepts both

involved a radical change in operations and administration which are not con-

sonant with our conception of the requirement for evolutionary development.

The bases from which one could arrive at detailed specifications for a central-

ized operating system are as yet inadequate. Additionally, the National Library

Administration concept requires the transfer of the Library of Congress to

the executive branch, which would probably be politically difficult. Both

concepts involve extensive transfers of responsibilities and central control

of document-handling services.

7he STINCORP concept is an attractive alternative because of its interfaces

with the non-Federal sector, but it has the overriding weakness of infringing

strongly on solely Federal activities.

The option of strengthening the present system was rejected on the grounds

that it fails to satisfy the majority of the system requirements adequately

-u • nn un - .. m n I iu m lmmm n nu nn ImnIn Il I 1 p In u
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and shows less than satisfactory prospect of adequately satisfying them in

the future.

The recommended design is the Capping Agency/Responsible Agent concept. This

concept is evolutionary in nature and represents the optimal solution in meet-

ing the requirements. Furthermore, of all the designs considered, it provides

the greatest degree of flexibility in being capable of adapting to changing

requirements. Finally, since it requires the least change to existing opera-

tions, it would be the solution most acceptable to the current responsible

S&T document and information handling organizations.

5.9,2 COST SUMMARY

A comparison of costs for each of the alternative system concepts is meaning-

ful only in a qualitative sense. Quantitative comparison would be virtually

impossible since we are dealing with gross estimates. Indeed, the capital

investment and the annual cost of operations of the present system are not

completely known. A consideration of relative trends is the most significant

feature of any cost comparison discussion. This cost summary will focus on

the period from 1965 to 1970.

The Capping Agency, STIB, would require from direct appropriation only those

funds necessary for the administration and management of the system for S&T

document and information handling. The Responsible Agents would require

additional appropriations of funds in those instances where subject coverage

responsibilities were to be expanded beyond their present scope. These addit-

ional costs would tend to be offset, however, by the econonies in olerations

inherent in the Responsible Agent concept. Funds for the operations of the

S&T document and information services and centers would be directly appropri-

ated to these services and centers. Such funding would be subject to the re-

view and approval of STIB.

The New Operating Agency (NASATIA) would require that funds be directly appro-

priated for full administrative and operational capability. Efficiencies would

be realized in such a way that its eventual cost would tend to decline while, at

the same time, the system would become more responsive and have an increased

capability for providing services. These efficiencies would result primarily

from centralized management, the elimination of duplicative services and col-

lectins, and an overall reduction in personnel requirements attributable, in
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part, to the use by the system of a substantial amount of high-speed automatic

equipment.

Funding arrangements for STINCORP would be the most complex of all the concepts.

Initial financial support for STINCORP would come primarily from the Federal

Government. As It becomes operational, STIMORP would be supported by a com-

bination of receipts for services (both from Federal and non-Federal users)

and Government subsidies. Gradual reduction in the costs of services may come

about as the result of close Federal scrutiny of subsidy arrangements. The

STIRCORP concept also requires the funding of a Federal ScT Information Com-

mission (STIC).

In contrast to NASATIA and STINCORP, the National Library Administration (NIA)

concept would require significantly lower capital investment, but its costs

for services would be higher. Lower capital investment would result from not

having to invest heavily in new plant and equipment. Higher service costs would

be attributable to the concept's broader range of services (i.e., gradual ex-

pansion of activities to include all other non-S&T library and document-handling

functions of the Federal Government). Funding would be directly appropriated to

NIA for administration and operations.

It would appear that strengthening the present system would require the least

additional expenditure of funds. Minimal funds would be necessary to support

the additional staffs for OST, COSATI, and NSF. This concept, however, does

not adequately provide for overall fiscal planning, thus perpetuatin'- u: coordi-

nated spending. In the long run, the continuance of overlappili.- nolle'Aions

and duplicative services, combined with an increasing number of users and S&T

documents will result in costly inefficiencies and perhaps the highest ultimate

cost.

Although the STIB/Responsible Agent concept is apparently no less costly in

the long run than NASATIA, STINCORP, or NIA, it provides the best cost/effect-

iveness. Minimal additional annual investment would result in the realization

of significant efficiencies in coordination and operations in a short period of

time. Also, in contrast to large centralized systems, automation would be in-

troduced on a more gradual basis and would be better suited to possible changes

in requirements. Thus, from the cost viewpoint, as well as others, the Capping

Agency/Responsible Agent concept appears to be the best.
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ENGINEERING INDEX. INC. 6-54. 6-69 TFLFGRAPHIC ABSTRACT USE. 6-136
FEDERAL RESPONSIBILITY, 4-2
GPO MONTHLY CATALOG. 6-107 ASTIA THESAURUS
IAA. 11-8 9 6-136
IBM SYSTEM* 6-124
I+EC SYSTEM, 6-132 %TS (ADMINISTRATIVE TERMINAL SYSTEM)
INDEX. 6-109 ANNOUNCEMENT BULLETIN KEYED. 6-124
JOURNAL. 6-108
JOURNALS. 6-132. 6-137 AUFRBACH CORPORATION
LIBRARY ACCESSIONS BULLETINS, 6-147 USER AWARFNFSS FINnINGS. 6-91
LOCKHEED SYSTEM. 6-109. 6-124 USER STUDIES. 8-2
MCGRAW-HILL. 6-54. 6-67 USES STUDIES PRORLEMS# 8-12
NASA. 6-S49 6-81
NASA. 11-7 AUTODIN (AUTOMATIC DIGITAL NETWORK)
ORGANIZATIONS. 6-68 * 11-26. 11-27. 11-20
ORGANIZATIONS STUDIED, 6-52
PREPRINT. BY ACS, 6-58 AUTOMATION
REPORT. 6-123 FAU LIBRARY. 11-2
REPORT LITERATURE. 6-90 LIBRARY APPLICATION. 6-10
RESPONSIBLE AGENT. 5-36 NASATIA, 5-90
SAfe 6-549 6-79 RESPONSIBLE AGENT. S-47
SAE PRFPRINTS, 6-79 RICHMOND COWAENT. 11-3
SAE SYSTEM. 6-112 STRENGTHENED PRESENT SYSTEM. 5-123
St SYSTEM* 6-121 SYSTEM REQUIREMENTS, 4-11
SECONVAqY PUALICATIONS*SERVICES9 6-11?
SELECTIVE (SIl). 6-147 8
SERIALS, 6-112. 6-13?
%TAlt 11-7 BA IBIOLOGICAL ABSTRACTS)

INFORMATIVE ABSTRACTS, 6-135

APA (AMERICAN PSYCHOLOGICAL ASSOCIATION,
STUDY, 6-0 BACKLOGWS)

USER STUDIES, 5-2 IMPEDE UTILITY 4 CONVERTIBILITY. 6-44
PAPERS UNPUBLISHED, 7-230

APERTURE CARD(S) SERIALS9. flFLAY 6-127
CAPACITY, 6-150 UNPROCESSEDO 3-3
COT OF DUPLICATES. 6-11
COST OF MASTER, 6-111 BARRETI. R SOC
COST OF PRINTS (NARD COPIES$. 6-151 * II
DISTRIBUTION* 6-15
EOUIPMENT COST. 11-41
FORMAT. 11-97
PRINT COST, 6-121
RETRIEVAL. 6-IS1
SEARCHING TFCMNIUEbpo 6-151
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BASIC PROPOSITION AUDGETI 5)
* 2-?. 2-5 NASATIA9 9-76
ACCFSSIYL1TY OF ONE COPY, A-1 NASATIA, 5-91
ACCESS TO OUALIFIE) USER# 4-3 NIA, 5-102. 5-l1
*COU!SITI0N9 A-2 PFVIEW By STIlP, 5-7
ADVAP~rED TECHNOLOGy. 4-6 SYSTEM REQUIREMENTS. 4-8
ANNOUNCEMENT, 4-2
COMMUNICATiONS, 4-4 PtINKFR-RAMO CORPORAT ION
COMPATIAILITY--S+T TO OTHERS, 4-69.m AUTOMATIr lNnflNr SOPFTWAREs 11-23
CONFERFNCFc-9 A-A
COST FFFECTIVFNFSS9 4-6 PUSH* V
DOCUMENT INCREASE, 4-6 OAS WE MAY THIN', 10-1
EVOLUTIONARY fFVELOPMENT, 4-6
FXFCUTIVE BRANCH RESPONSIBILITY9 4-5 C
FEDFRAL/NON-FEDERAL RELATIONSHIPS, 4-5
FEDERAL RESPONSIBILITIES, A-1 CA (CHEMICAL ABSTRACTS)
FLFxIPILITY, 4-6 9 6-21
IMPArT ON NON-FEOFRAL SECTOR. A-5 0 6-?9
INFORMATION -FNTFRS* 4-4 INFC)RMATIVF AASTRArTS. 6-135
INTERNATIONAL COMPATIBILITY* 4-i PREPARATION, 6-71
MINIMUM COST OF COPIES* 4-A PRFPAPATION9 6-IC.O
MINIMUM TIME FOR RESPONSE* 4-A
PRIMARY PJRLICATIONS9 4-A CAM49 J
PROCESSING 9 A-2 PREVIOUS NATIONAL SYSTEM PLAN, IC-610
SFCONDARY PLJPLICATIONS9 A-A
USER RAN6f, 4-S fAMPInGE COM"tNICATION5 rORPOPATION

ANNOtjNVr'VNT O~nANIZATION9 6-54.. 6-S'
PATTELIF MEMORIAL INSTITUTE

n00 INFORMATI1)N CENTERS, 6-21 CAPPING A6FNCY (SFF ALSO ISTIS11
STUDY OF ENGINEERING INDEXi INCO,96-1 ;. COST SUMMARY. S-135

EVALUATION, 5-135
PIPL IOGRAPHIES FUNCTIONS, S-1

* ~I.~,-0NCENTER ORIGIN, i-35,e IMPLEMENTATION SCHEDULE* 5-66s 5-67*
IMPLICATIONS, 564

PlPLICRAPHY OP~ AGRICULTURIF PRFVIOUS Q~rOMW~nOATtOkS9 5-20
LIBRARY PUBLICATIONS, 6-32 PFCOMMPNOATION, S-I

RFOUISFMFNTSI STATISFACTION. S-19
RIFLq We USC. SOC PAC

* II CARLS04, W Me ODf-DDP*F
0 It

mIntIS IRIOLOGICAL SfIENCES INFOR'4ATION
e-roVIrrsI CA% fCHEMICAL ABSTRACTS SERVICE)
ANNOUN~rMFN? ORGANIZATION, 6-549 6-74 APSYRACTINGo 6-i1
BACKGROUNDS 6-76 AOVANCED VEYELOPMENT, 6-73
COMPUTER USE. 6-75 AFSNOINCEUENT COGANIZATIONs 6-54o 6-71
DIRECT USER SFRVICE EXPERIOMENT, 6-76 COMPUTER USE* 6-71
EXPERIMENT 1IN DIRECT SERVICE* 6-137 INDEXING, 6-il
1INDEX PREPARATION, 6-75 KWIC USE, 6-??
PFrMUTFI) INDfX, 6-75
SFR!ALS "ANAGfMPNTo 6-140 CATALOGIS1, CATALOG.ING

ofl(ft. **HEET-, OP PAGE-FORM, 6-19
POP (BUREAU or THE BUDGET) COMPUTR S~nTfoRE 11-b

o 6-61 CURRENT SYTETM PR#OSLEM5. 6-90
PLACEMENT Of STIB IN,* S-12 DOCUMENT NETWORK ELEMENT, 6-01l
PEVIENt FUNCTION, 6-93 DOUGLAS SYSTEM. 6-124
ROLE IN IMPLEMENTING STIR/RA9 S-69 POP PRODUCTION AT LOCR1HEED, 6-143

FAU WHET FORM CATALOCX, 11-1
ROOK IS)I FILMTO CONVNTIONS. 6-61

OOCUIMENT NEfTWORK ELEMENT, 6-10) HISTORICAL COMw"$@f5 6-141
PPDERAL RESPONSIBILITY, 4-6 MR 9S67 SUPPORT TO LCs 9-)
NA'IONAL UNION CATALO(O, 6-2? IBM cost REDuCTION. 6-143
OUTPUT by DISCIPLINE IN U.S.. 7-170 LOCKHEED SUT9Y 6-142

PRACTICE, 6-16
BORKO. H. SOC PREPARATION* 6-126

.It PREPARATION, 6-16Z
SEARCH4 OffISICM450 6-6v*o 6-440

A"IRNE. C P.0 SRI %loffTe PArGF, A41i Cm0 fov 6-143
. 7-0SYSTEom RrouIREUENTls* 4-12

VINITI CARDS PUOLICATIO4, 10-?
OROWNSON9 H Le NSE-OSIS

USER STUDIES NEED. 6-11 CBS LABORATORIES
LINOTRfo, "I6
LINOTR0o. 11-1'



CDC (CONTROL nATA CORPORATION) COLLECTIONIS) (SEE ALSO @HOLDINGS@)
6600. 11-18 CURRENT SYSTEM PROBLEMS. 6-98

DOCUMENT, 6-109
CENTRAL AGENCY DOCUMENT NETWORK ELEMErIT. 6-102

NAL. 5-112 DOCUMFNT NFTWORK FUNCTION. 6-103
PLANS RECOMMENDAT ION. 10-2 DOUCALAS SYSTFM. 6-124
SYSTEM REOUIREMFNTS. 4-8 JOURNAL PRODUCERS. 6-132
VINITI MODEL* 10-6 MANAGEMENT. 6-140

PREPARATION. 6-140
CFSTI (CLEARINGHOUSE FOR FEDERAL PURGING. 6-148
SCIFNTIFIC AND TECHNICAL INFORMATION) RFPORT. 6-1099 6-124

96-10 SECONDARY PURLI!'04ERS+SERVfCfSo 6-140
ABSTRACTING AND INDEXING. 6-43 SERIALS. 6-140
ANNOUNCEMENT, 6-107 SYSTEM RFOUIRFM4FNTS9 4-11
PUOGET REVIEW 8; STIB. 5-18
COPYFLOW USE. 6-66 COMMERCE DEPA~ATMENT
D7nC RFPORT TRAKSFFR# 6-61 9 6-9
DISTRIBUTION AGENCY. 6-53. 6-65 INFORMATION CENTERS, 6-156
FUNDING. 5-18 LEGISLATION. 9-12
GOVERNMENT-WIDE INDEX. 6-68 PL 80-37', (COAST + GEODETIC). 9-12
INVENTORY CONTROL. 6-153 PL 80-657 (WEATHFR eL'REAU)o 9-13
LEGISLATION. 9-13 Pt 61-776 (CLEARINGHOUSE1. 9-13
MICROFICHE FORMAT STANDARD. 11-38 PL 65-726 (FAA1. 9-13. 9-14
MICROFICNF USE. 6-67 PL 06-409 (COAST + GEODETIC). 9-12
NASATIA IMPACT ON. 5-65 R+D COST. 7-25
PC 81-776 (CLEARINGHOUSE). 9-13 TRANSLATIONS ACTIVITY# 6-156
PRFPARATIO4 OF USGRDR. 6-66
SALE OF GPC S+T DOCUMENTS. 6-66 COMMUNICATION(S)
TRANSLATIONS JOURNAL. 6-67 (SFE ALSO 'ORAL COMMUNICATION(S)')
TRANSLATIONS JOUJRNAL. 6-156 RIOSIS USE. 6-76

FEDERAL RESPONSIBILITY. 4-4
CHARACTER READERIS) INFORMAL. IN PREVIOUS PLANS. 10-4

POTENTIAL INPUT DEVICFS. 11-21 NLA. 5-101
TYPFFONT AVAILARILITy. 11-21 RESPONSIBLE AGENT. 5-41

CHF01CALENGNE!RNG ~rSARUSSATELLITES. 11-29
CHEMCAL NGIEERIG TESAUUS YSTFM REOUIRFMFPATS* 4-17

s6-1360 : WAVV PROPAGATION. 11-20

CHrMICAL TITLES COMPATIBILITY
AUTOMATIC INDEXING SOFTWARE. 11-23 CCDES. 11-20

CURRENT SYSTEM PROGLEMS. 6-99
CHURCHMAN. C We UC. SDC RAC FEDERAL RESPONSISILITY. 4-6s 4-?

CIA (CENTRAL INTELLIGENCF AGENCY) COMPUTER MANAGED. 11-31. 11-34
96-B COST. 11-36

CI*CVATIOMNSA. 6-63

DOCUMENT NETWORK ELEMENT. 6-103 TECHNI10UPS IN SERIALS. 6-129
FAU Ul~f OF IPM IS?. 11-3 COMSAT (COMMUNICATIONS SATELLITE CORP)
JOURNALS. 6-111 ANALOGY TO %TIC-STINCORPq 5-940
WEORDS PqORtFOS. 6-49o 6-50
4fRIAL'. 4-111 COOMPUTPR(St
UCLA MACMINF SYSTEM. 6-146 9 10-4

Apt USE. 6-??
CITATION INDEXIES). INDEXING P10515 USE. 6-7S

AID STUDY. 6-60 CAS USE. 6-?2
poRPARATION. 6-119 CIRCULATION SYSTEM.9 6-14?

COST. 11-22
CLASIFIC9TION WSE ALSO OUDC4 AND 'LC') onDce 6-6s

DfRlVffi FROM TRADITION. 6-?0 fOCUMENT 00IGINATION. 6-10%
LC AND DEWY IhADfOUAClfS. 6-4) FAU SHEET FORM CATALOG. 11-3

FUTURE CAPASILITIES. 11-20
COAST AND GEOOffIC SURVEY GSA ESTIMATE. 11-2t

06-9. 6-10 IBM4 AN/FS@-12 IN LAPO SYT. 11-14
IfroRMavION CENTERS 6-156 INDEX PRODuCTION. 6-69
PC. S6-4n9 fIASV 4 GEODETIC1. 0-1? MANUSCRIPT PREPARATION.4 6-113

enmPILIM-01 AUINFS O&EN~r LAGUAG) NASA UsE 6-91
C(WOfCON bSINES OIENED LNGUGE)SFA*C"IP*G NATURAL LANGu)AGE. 11-11
* 11-23 11-24SERIALS SYSTEM 6-141

SPEED, 11-18
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=0 m(M. our (CoWT.)
STAR U. ~85KFYPUNCHING. 6-117

STATE OF THE ART. 11-1S8N~RP R'AAIN -1

TAPE PERFORAIING9 6-11509 6-118 MICROFICHF Q5&Af)ERco 11-19

TELEGRAPHIC ARITRACT USE. 6-156 MICDOFIIm QArnFR-PPINTFRS, 11-41

TRANSLATION. 6-159 MICROF!LM RFADERC. 11-41
MICROFILM SFARrH EQUIPMENT, 11-41

CONFERENCES MICROFORM CAMERAS, 11-40

FEDERAL RESPONSIBILITY* 4-4 MICROFORM OFVFLOPFRS* 11-41
MlrRnrrcRm nPtRIrATORS, 11-41

CONGRESS m1CDCprrnpc,, 6-140

.6-?. 6-7 A9'-I

HUM~PHREY REPORT ON S+T INFO. 10-12 NASATIA, S-889 5-89*. 5-42

LFGISLATIVF REFFRENCE SERVICF, 5-106 NASATIA. 5-155

PUCINSKI REPORT. 10-15 NEW OPERATING AGENCY. 5-135

ROLV IN IMPLfs*ENTING STIB/RA, -69 NSAt S6-36
SUB NT~ACTIN. -22NSF ABSTRACTfS-JOURNALS ESTIMATES, 7-25

CONSP ICUI TV CFFSFT PRESS, COPIES, 6-121

CURRENT SYSTEO PROBLEMS. 6-97 PNOwT6Cn#Ar'J ZIP, 11-36

NIA, -102PR!7PPINTS, 6-132

CONTRL FIF(S)PPEVIOUt PLANS. -5

COTO 6-L10 S PRINTERS, 11-35

.NFTOIS 6-106 PROOFRFADIN,, 6-116

SYSTEM4 REQUIREMENTS. 4-11 01A DN RINT'-. 6-121
PrA CPFrTRA rONSOLF* 11-16

C014VERTIBILIT py" PY FPFRAI GOvrRNmvNT9 7-259 7-260

COVERT IMI I~ AUAI~ T- QrPD(nrQr!Ip rQUiPMENTs 11-?S

IMP~lE~~Y ~'-pULR~r. 64& reSPON'-lPLF AGENT* 5-49

COPY COIES*COPINGRFSPON'3L7 AGENT. 5.-115

DOCUMENT NETWORK ELEMENT. 6-103 SERIALS SUHSCRIPTION9 6-132

DISTRIBUT!ON* 6-153 SOFTwARf. 11-25

MICRCFORMS9 6-149 STIP. 5-16

PREPAMAT1ONe 6-149 SlIp. S-11s
STICs S-136

COPYRIGH.T15 st TINCORP* 5-116

NIA. S-I('2 S.T INrORMATION. 7-2S

POLICIES; THROUGH STIS. 5-7 STRENGTHENE'D PRESENT SYSTEMi 1-122
STRFNG'MENEO PRFSENT SYSTEM. 5-136

COSATI lCOMIITEE ON SCIFNTIFIC AND tELvOP0Ml!ICaTION FO'JIPMENT. 11-30

TECHNICAL INFORMATIO4. OfF CS?) 6-N14,9T~7rERLA.FCE. -9

(SFf ALSO OYASK GROUP11')FA 
r.NIS -9

*6-9 VfF0OVW#s. 6-15l

ACOUI' ITION pfcoOSENOATIONS* 6-38 vINITI, I('-

CO#)*IAT*04 SUCCESS. 5-21 XEROX Coot[',* 6-1

LECISLA'IO" COMPILATION. 9-1 wESOX L'S I'Se 11-16

10ICOOFICHE FCOAT, 11-16 rv*G
mICOOFICME FORM4AT STANDARD* 1I-36 CVRAGE SY?"PRS(S*69
POLICY FUNCTION. 6-9) URN Y?~ uOES '

ROLf IN tvOPLrm7NING STIPIRAs 5-69 YtM*t'RW T% -l

St~rwftHriso ('RESENT SvSTEM. 5-120 CRAWFORD OEP00

COST " 10-2. 10-1

ABSTRACT SERVICES. NON-FFOCRAL. 7-29* COSTS. 10-5

ANALOG DEVICES. 11-36 POEVIOUS NATIONAL SYSTEM PLAN.9 10-600

APERTURE CiRD. As121 arCOlmUEODATIONs 5-?'

APF*TUo'I fa.L% EQUIPMENT* 11-41
MUI,K %tO*AGr ftfVICFS. 11-22 004% CRfOAQ LIPOANY
CAPPING AGENCY. S-1)5 0 6-13
fATALOOINC, SAVINGS~ At 1001, 6-14) 1-T RfRoENC SERVICE. 6-46

CtwPU~vS9 1-22 RANSLATIONS ACTIVITY. l-15S6

C0AWIOOD DETAILS. 10-5
OATA. 7-2s I.S1a fiNfOQUATloN

DICK VI~fOGRAP6H. 11-36LA. 13

DoeCpfftt ORIGINATION. 6-104
rOUIPMENT, 6-126 COT ICATMOOF *AT Tu~fs

ifEDERAL RESRONSIPILITY. 6-40 4-C. CURR'N1t POTENTIAL. 11-14

r.r,( STO*ERG CARLSON 4000. 11-42 OMCTOCONPOSIION. 6-131
liq# 2760 DISPLAY CONSOLE. 11-96 RAND GRAPMIC TASLETs 11-26

JOURNALS. BY DISCIPLINE* 1-300 TEXT DISPLAY* 6-120
JOUIAL PROOUCTIONO 6-129
JOURNAL SUBSCRIPT ION. 6-122



CSC (CIVIL SERVICE COMMISSION) DECENTRALIZED
ANALOGY TO STIB. 5-11 SYSTE'l REOIREMENTS, 4-11

CUADRA, C, SDC DEPOSITORIFS
II GPO, 6-61

NLA. 5-101

CURRFNT AWARENESS PL 87-579 (DEPOSITORIES)# 9-1. 9-4
METHODS, 6-91 POLICIES THrOUGH STIE, 5-4

SYSTEM REOUIREMENTS, 4-9
CURRENT (;ONTPNTS

6-13q DESCRIP7IVE ABSTRACT(S)
ADOPTION BY ASM/EI, 6-136

CURRENT SYSTEM (SEE ALSO 'STRENGTHENED ADVOCATION BY EJC, 6-135
PRESENT SYSTEM') DOCUMENT RETRIEVAL TOOL, 6-135

9 2-4 SAE USE, 6-80

CHARACTERIZATION, 5-114
DESCRIPTION. 6-1 DEWEY DECIMAL SYSTEM
FFDERAL SECTOR, 6-2 * 6-289 6-39
FE'FRAL STRUCTURE, 5-117* CLASSIFICATION SCHEME INADEQUATE* 6-43
NON-FEDFRAL SECTOR, 6-18
OPERATIONS, 6-26 nIA (DEFFNSE INTELLIGENCE AGENCY)
ORGANIZATION, 6-2 * 6-10
ORGANIZATIONAL CH,-RACTERISTICS,

FEDERAL AGENCIES. 6-19' DICK VIDEOGRAPH
NON-FFDERAL SFCTOR. 6-24* COST. 11-36

PROBLF ARFA,, 6-94
ADMINISTRATIVE, 6-94 DIGEST(S)
FUNCTIONAL, 6-96 , 6-135
OPERATIONAL. 6-96
ORGANIZATIONAL. 6-94 DISCIPLNE(S)
SUPPORT, 6-99 ABSTRACTING + INDEXING SERV.CES, 7-36*

STUDY METHODOLOGY. 6-1 ARTICLES OUTPUT FORECAST9 7-15*
BOOK OUTPUT IN U.S.. 7-17*
DOCUMENT OUTPUT TO 1970o 7-11'
JOURNAL AGE, 7-20

DATAPHONE JOURNAL CIRCULATION, 7-21*, 7-22*
11-25 JOURNAL COST. 7-30*

JOURNtL OUTPUT BY NATION. 7-13*
DAv , M S. NASA-STID JOURNALS VERSUS MANPOWER, 7-15*

,IT LIBRARiES + INFORMATION CENTERS, 7-34*
PAPERS PUBLISHED AND BACKLOG* 7-23*

DDC (DEFFNSF DOCUMENTATION CENTER) USER STUDIES, 8-4
, 5-26
9 6-92 DISPLAY
ABSTRACTING. 6-64 COST. 11-36
ABSTRACTING AND INDEXING9 6-43 CRT, b-159
ANNOUNCEMENT, 6-90 CURRENT POTENTIAL. 11-34
BUDGET REVIEW BY STIB, 5-18 DE.ICES, 11-23
CRFRAR DEPOSITORY, 6-21 PROJECT MAC. 6-159
CRITERIA. 5-32 SDC SYSTEM, 6-159
nISTRIBUTION AGFNCY, 6-53, 6-63
FUNDING, 5-18 DISSEMINATION
INFORMATION CENTERS. 6-156 B 1OSIS EXPERIMENT, 6-137
INDEXING, 6-64 CONCEPTS, RESPONSE TO NEED, 5-i31*
MICROFICHE FORMAT STANDARD, 11-38 CONSIDERATION IN PREVIOUS PLANS, 10-3
MICROFILM AND MICROFICHE USE, 6-64 CURRENT SYSTEM PROBLEMS. 6-97
ORDFR FORMS. 6-141 DELAYS THROUGH CONTROL. 6-90
PRFPARATION OF TA8. 6-63 MCGRAW-HILL USE. 6-88
RFPORT TRANSFER TO CFSTI9 6-63 NASA SDI, 11-9
REQUESTER QUALIFICATION. 6-153 NASA SDI 11-23
REQUEST HANDLING. 6-64 NASATIA, 5-84
SEARCHES9, 6-65 NASA USE. 6-85
TAPE PERFORATOR USE. 6-64 NEED, 8-8
THESAURUS USE. 6-64 RESPONSIBLE AGENT, 5-39

USERS UNAWARF OF r18, 6-91 SDI 6-147
SEL1CTIVE, 6-91

DDR+E (DIRFCTOR OF DEFENSE RESEARCH SYSTEM REQUIREMENTS, 4-14
AND ENGINEERING) VINITIs 10-7

, 6-10
NASATIA IMPACT ON. 5-86
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DISTRIBUTION DOYLE, L, SDC

ABSTRACTS, 6-137 , IT

AGENCIES. 6-60 , 8-14

APERTURE CARDS, 6-153
rFSTI, 6-51, 6-65 nSA (DEFFNSF SUPPLY AGENCY)

COPIESs 6-153 s 6-10

Or, 6-519 6-60
DOCUMENT NETWORK FUNCTION. 6-103 DUAL DIrT!ONARY 15FF 'INVERTED INDEX')

GPO, 6-r l 6-60 API USFq 6-77

INDEXFS, 6-137 USr AT PAL AND APIs 6-144

JOURNALS. 6-131
LIPPARIrS' 6-146 nUPA MACH TAPE PERFORATING TYPEWRITER

MAN!-MACHINF SYSTEMS, 6-159 MANUSCPIPT PREPARATION, 6-113

MICROFIrHF. 6-153 MCGRAW-HILL USE, 6-88

MICROFOPMS, 6-153
ORGANIZATIONS STUD!ED, 6-52 F

REPORTS TRANSMISSION, 6-122
PFPORTS TRANSMITTAL* 6-122 FAM (FLFCTPONIC ACCOUNTING MACHINES)

SECONDARY PUPLICATIONS+SERVICES
, 6-137 TNDEX PRFPARATION. 6-138

SERIAL5 . 6-131 SERIALS PROCESSING AT ARGONNE. 6-143

cVSTrm RFoIPrFMFNTS. 4-14
VIDFOlORM'. 6-152 FDMUNDSON, H. SDC

,II

DOCUMFNTATION INC.
NA:A CONTRACTOR. 11-7 EDUCATION
NASA USE. 6-84 ATTPNTION PY PREVIOUS PLANS, 10-5

U'F OF 1410-1401. 11-8 CONCEPT"' PFSPONSE TO NEFD, 5-133*

HP 664 (NATIONAL ISR SYSTEM)o 9-1

DOC'IMFNT(5) HR 9567 (HIGHER EDUCATION). 9-1. 9-3
AEC. DO. AN NASA. GFNERATCRS, 6-22 IMPACT ON DOCUMENTATION SYSTEM* 6-104

ANNOUNCFMFNT, 6-1019 6-106 hLA, 5-102

ANNOUNCFFNT, 6-108 PL 815 (DFFFNSF FDUCATION1, 9-4

COLLECTION* 6-103. 6-106 PL RA74 (nFFNSF FDUCATION). 9-4

COLLECTION, 6-109 PL PI-48P (AG TRADF).Q-1. -r. -21s -24

DISTRIBUTION, 6-103. 6-106 PL 85-864 (DEFENSF EDUCATION), 9-22
EDITORIAL CONTROL, 6-105 PL 85-931 (AMEND PL 480), 9-6

FFDFRAL RFSPONSIRILITY, 4-6 PL 88-665 (CEFENSE EDUCATION). 9-4

FLOW VIcW. 6-100 SYSTFM PFO')IRFMFNTS9 4-16

FUNCTIONS AND NETWORK ELEMENTS, 6-111* tUSF OF CATALOG FOR SEARCH, 6-45

GENCRATION, 6-80

INCREASE. 3-2 rl (FNGINFERING INDEX)
INCREASE. 7-10 * 6-60

INCREASE SY DISCIPLINE TO 19709 7-11* 9 6-91

NETWORK, 6-10nq 6-101* PROGRAM, 6-126

ORIGINATION, 6-104. 6-112

POPULATION OF S+T LITFRATURE, 7-10 FJC (FNGINFERS JOINT COUNCILi

P:?rPARATION, 6-108. 6-112 ACTION PLAN, 6-13A

PREPARATION, 6-103. 6-105 INFORMATION CENTERS, 6-156
PEAnERSs 11-21

RETRIEVAL FROM DESCRIPTIVE ABSTs 6-135 CLFCTROSTATIC REPRODUCTION (SEE 'XEROX')
STATISTICS. 7-10
SYSTEM REQUIRFMFNTS, 4-13 ELECTROTYPE PLATE
USF, 6-10 PRFPARATION, 6-130

TECHNIQUE, 6-130

DOD (DFPARTM NT OF DEFENSE)

9 6-10 FLLIOTT, C9 HR

9 6-32 9 6-11

PATTELLr INFORMATION CENTERS, 6-21

DOCUMENT GENERATORS. 6-22 ENGINEERING INDEX, INC.

INFORMATION FACILITIES. 6-120 ANNOUNCEMENT ORGANIZATION, 6-54, 6-69

NASA wIfSION OVrRLAPs 5-21 INTERNAL STUDY BY BATTELLF, 6-014

NLA IMPACTs 5-107, 5-113

Pn COST, 7-25 ENGINEERING SOCIETIES LIBRARY
RFPORTS DISTRIBUTION CONTROL, 6-90 TRANSLATIONS ACTIVITY, 6-158

STRENGTHENED PRESENT SYSTEM, 5-122

USERS UNAWARE 0! TAB, 6-91 rO (EXECUTIVE ORDFR(Sl)
EO 9069, q-7

DOUGLAS AIRCRAFT COMPANY -o 10521. 9-23

ANNOUNCEMENT, 6-109 EO 10807, 9-23, 9-249 9-279 9-29

CATALU6 CAR) PRODUCTION. 6-124 EO 109009 9-23, 9-25

COLLFCTION. 6-109 FCST9 Q-27

COMPUTER BASED ACCESSION BULL, 6-109 NAL9 S-111
DISSEMINATION 7ECHNIQUEs 6-124 Osr, 4-76

INVERTED INDEXES. 6-124 RFVIFWs 9-1

01. 6-'.47 ROLF IN IMPLEMENTING STIB/RA, 5-69



8

EUUIPMENT FDA (FOOD AND DRUG ADMISTRATION)
ATTFNTION BY PREVIOUS PLANS, 10-4 , 6-11
REPRODUCTION, 11-31 INFORMATICN CENTERS, 6-156
S+T INFORMATION SYSTEMS, 11-17 c(JPJrCT HFADINGS DIFFER FROM NLM, 6-44
SYSTEM REOUIRFMENTS, 4-17
TFLECOMMUNICATIONS9 11-25 FEDFRAL LIRRAPY COMMITTEE
VOICE INPUT DEVICES9 11-21 POLICY FJNCTION, 6-93

EVALUATION FILF(r,1 FILING

ALTFRNATIVF SYSTEM CONCEPTS, 5-2 CONVENTIONS AND ADP, 6-145
CURRENT SYSTEM PROBLEMS, 6-99
5YSTFM RFOU'REMFNTS, 4-13 FINDING LIST

PAGE FORM CATALOG OR INDEX, 6-145
EVANS, L H

DEPARTMENTAL LIBRARY GROWTH, 6-29 FLATRF PRFSS (SFF 'PRFSS(FS)')
FEDERAL REFERENCE SERVICE POOR, 6-45
PROCUREMENT PROBLzMS. 6-37 FLEXOWRITER

, 6-108
FVOLUTIONARY CATALOG CARD PREPARATION, 6-127
rONCFPT51 RFSPONSE TO NEEDo 5-132* COMPOSITION, 6-131
FEDERAL RESPONSIBILITY, 4-6 MAILING LABEL PREPARATION, 6-123
NLA, 5-106 MANUSCPIPT PREPARATION, 6-113
STIB ESTABLISHMENT, 5-23 MCGPAW-f)ILI. USE, 6-88
SYSTEM REQUIREMENTS, 4-15

FLOOD, H N, SOC RAC
EXECUTIVE OFFICES 

, II

9 6-8
CENTRAL AGFNCY IN* 10-3 FOPFIGN DOCUMENTS (SEE ALSO
PLACEMENT OF STIB IN9 5-11 ITRANSLATION(SI,)

EXPLOITATION(S) COSATI RECOMMENDATION, 6-38
FXCHANGF, 6-17

, 6-154 NLA9 5-102
DOCUMENT NETWORK ELEMENT, 6-103 NASATIA9 5-91
FORMALIZED IN INFO CENTERS9 6-110 POLICIES THROUGH STIB, 5-6

SYSTEM RFQUIREMENTS, 4-10, 4-15
rXrRArT(S)

9 6-135 FORTRAN (FORMULA TRANSLATOR)

F 11-239 11-24

FAA (FEDERAL AVIATION AGENCY) FTD (AIR FORCE FOREIGN TECHNOLOGY DIV)
F 11 F RDISSFMINATION, 6-91

, 6-11

LFP (SLAT(ON 9-14 FTS (FEDERAL TFLECOMMUNICATIONS NETWORK4
PL 8S-726 (FAA)t 9-139 9-14 9 11-26, li-27t 11-28

FACILITIES FUNCTION(eS)
CURRENT SYSTEM PROBLEMS, 6-97 nOriMFNT ANNOUNCFMENT, 6-103
NAL9 5-108 DOCUMrNT COLLCCTION, 6-103
NASATIA, 5-84 OrfUMFNT FLOW, 6-100
SYSTEM REoUIREMFNTS. 4-9 DOCUMENT DISTRIBUTION, 6-103

DCcUMFNT PREPARATION, 6-103
FACSIMILV NASATIA, 5-74

, 11-27, 11-28 NLA, 5-1'0
COST, 11-30
CURRENT POTENTIALs 11-34 FUNDS
XFROX LDX C135 PRINTER, 11-32 CURRENT SYSTEM PROBLEMS, 6-95

INFORMATION CENTERS VARIABLE, 6-51
FARRINGTON NASATIA, 5-90

DOtICUUFNT RPAnFRS9 11-21 NLA, 5-102
PL 88-269 (LIBRARY FACILITIES),9-19 -4

FAU (FLORIDA ATLANTIC UNIVERSITY) PL 88-60S (LIRRARY FACILITIF), 9-4
9 11-2 STINrORPs S-96
USE OF IBM 357 FOR CIRCULATION, 11-3 ;+T INFORMATION UNCOORDINATED. 5-20
USE OF IBM 14609 11-3 VINITI, 10-8
USF OF PAGE OR SHEET FORM CATALOG11-3

G
FCC (FFDFRAL COMMUNICATIONS COMMISSION)

ANALOGY TO STIC-STINCORPq 5-' 0 GALLEY(S)

FCST (FFDRAL COUNC:L FOR SCIENCE 9 6-130
AND TECHNOLOGY) GDC IGFNFRAL DYNAMICS CORPORATION)

9 6-8 COMPUTER GENERATED IMAGES, 11-36
EXECUTIVE ORDERS* 9-27 STROMBERG CARLSON 4000 COST, 11-42
POLICY FUNCTION* 6-93

ROLE IN IMPLFMENTING STIB/RA, 5-69
STRFNGTHFNED PRESENT SYSTEM* 5-114
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GE (GENERAL ELFCTRIC) HFRNER, So HERNER AND COMPANY
6459 11-18 USER STUDIES METHOOOLOGY, 8-12

GEOLOGICAL SURVEY LIBRARY HFRRMANN, W W
AnAPTATION OF 1-r CLASSIFICATION, 6-44 ADAPTIVE APPROACH9 11-4

GFORGE WASHTN6TON UNIVERSITY HEW (HEALTH, FnUrAT!ONANI WFLFARE DEPT)
USER STUDIES. 8-2 9 6,-29 6-11

INFORMATION CFNTFPS. 6-156

GOTTSCHALK9 C M, AEC (iT! LEGISLATION, 9-15

97-10 PL A-I5q (AIR POLLUTIflN), 9-20
PL 84-6S2 (HEALTH SURVEYv 9 -19

rOVFRNMFNT (RFFRS TO 'FEDERAL') P1 84-66C (WATER POLLUTION), 9-19
RESPONSIBILITY, 3-1 PL 87-S82 (HEW FUNDS), 9-20
ISPFC L!PRARirs + INFO CENTERS, 7-35* Red) COST, 7-25
S+T INFORMATION COST* 7-25. -26*9 -27* TRANSLATION! ACTIVITY, 6-158
S+T INFORMATION FACILITIES, 7-33'.-35*
S+T INFORMATION ORGANIZATIONS, 6-5* HOLr)I NGS
cIPPORT TO c+T INFORMATION, 3-4 INFORMATION CENTERS, 6-51

LIBRARIES, 6-49
CGOVrRNMrNT-CHARTFRED) CORPORATION OVERLAP, 5-20

9 2-3 SERIALS* OF MAJOR LIBRARIES, 7-36*
9 5-2 1YSTrm REOIIREMENTS, 4-1'

FEATURES FOR S+T INFORMATION, 5-940
OPERATING AGENCY# 5-93 HORFYWvLL

200 SERIES. 11-70
GPO (GOVFRNMENT PRINTING OFFICE) 8200, 11-18

* 6-29 6-7
APSTRACTING AND) INDEXING, 6-43 HORNIG, D F, CST
ANNOUNCEMENT, 6-107 * 10-14
CREPAR DEPOSITORY, 6-21
DEPOSITORIES, 6-61 HOSHOVSKYs A G. AF-C-AR
DISTRIBUTION AGENCY* b-S3. 6-60 PREVIOLUS NATIONAL SYSTrm PLAN, 10-68*
INDEXING. 6-60 REPORT, 6-1
LEGITSLATIlDN, 9-4t 9-S HR (HOUSE OF REPRESENTATIVES)
LINOFIIM USE, 6-62HR64(AINL SRYTE,9-
LINOTRON USE, 6-63HR64(AINLS YTE)9-

LINOTON9 1-33 R 1142 (MEDICAL LIBRARY AID), 1 -Io -2

MONTHLY CATALOG, 6-60 H 9C -
PHOTOCOMPOS IT ION, 6-62 HR 4%67 (HIGHER FnUCA'ION)l q-19 9-1
PHOTOCOMPOSITION, 6-131
PHOTON US!' 6-6? LMHF~ oV

PL 87-579 (DEPOSITORIES), 9-1, 9-11 tURCOMMITTFE RrPORTs 10-12
P1 09-4n i~ AND) GPO FUNDS), 9-4

GRACE
9 I1, AA (INTFRNATIONAL AEROSPACE ARSTRACTS)

ANNOUNCEMENT, 11-8

GRAPHICS INDEXINGq 11-7
PREPARATION, 6-119

ISM (INTERNATIONAL BUSINFFS MAC04INFS)
GRAPHIC STYLUS 1050 MANUSCRIPT PREPARATION, 6-113

CURRENT POTENTIAL. 11-34 AN/FSO-3? COMPUTER, 11-14
ANNOUNCEMENT. 6-124

CSA (GENFRAL SERVICES ADMINISTRATION) 360 SERIES, 11-20. 11-339 11-"4
COMPUTER ESTIMATE* 11-25 160/92, 11-lB
PLACEMENT OF STIB IN* 5-12 1400 SERIFS, 11-70

1410-1401 PROCESSING FOR NASAs 11-8
H CATALOGI4G COST REDUCTION, 6-143

COMPUTER BASED DOCUMENTATION, 6-105
HARD COPY COMPUTER GENERATED GRAPHICS, 6-120

CIRCULATED By LIBRARIES# 6-4 DOCUMENT READERS, 11-21
MICROFORM SUASTITUTE, 6-122 GLOBAL TELEPROCESSING SYSTEM, 11-28
NEED 6-7 MTST MANIKCRIPT PRFPARATION, 6-113
SYSTEM REQUIREMENTS, 4-14 Sm!, 6-1A?

SELECTRIC TYPEWRITER USE, 6-113

HAQRI~q COMPANY I*EC (INDUSTRIAL.ENCINEERING CHEMISTRY)
9 11-53PREPRINT ANNOUNCEMENT, 6-13?

HARVARD UNIVERSITY IMPLEMFNTATION

LC CAAL-AR1UE86 NASATIA, 5-77
LC CTALG CRD UE9 -42NLAs 5-106, S-108. S-1090

HELLER ASSOCIATES RECOMMENDFD SYSTEM, 5-?

PRFVIOUC NATIONAL SYSTEM PLAN, 10-65* STRENGTHENED PRESENT SYSTEM* 5-121
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INDEX(ES), INDEXING n]TO]MTION - cGqE(S) (CONT.}
AIR SCHEME, 6-59 NASA, 6-157
ANNOUNCEMENT, 6-109 NLA, 5-101
CFSTI GOVFRNMENT-WIDE. 6-68 POLICIES THROUGH STIB, 5-3
CONCEPTS' RESPONSE TO NEED. 5-130* PRODUCTS, 6-155
CONSIDERATION IN PREVIOUS PLANS9 10-3 REES CONTRAST LIBRARIES, 11-11
CURRENT SYSTEM PROBLEMS, 6-98 SKF EXAMPLE, 6-155
DISPLAYS, 6-138 SYSTEM REQUIREMENTS, 4-15
DISTRIBUTION# 6-137
DOCUMENT NETWORK ELEMENT, 6-102 INFORMATION EXCHANGF
FEDERAL RESPONSIBILITY, 4-4 MFCHANISMS, 3-3
GPO MONTHLY CATALOG. 6-60
LIBRARY USE OF DDC9 GPO, NASA, ETC,6-43 INFORMATION SCIENCE
NAL VOCABULARIES, 6-39 EDUCATION NEED, 10-5
NASA USE, 6-84 RESEARCH, 8-15
NLM VOCABULARIES, 6-39 RESEARCH POLICIES THROUGH STIB, 5-5
NSA, 6-83 SYSTEM REQUIRFMENTS, 4-16
PREPARATION, 6-1099 6-137
PREPARATION AT CA, 6-71 INFORMATION SPRVICFS
PUBLICATION PRACTICES, 7-23* AEC, 6-81
RFSPONSIALE AGENT, 5-46 AGENCY RESPONSIBILITIES, 5-54
ROLE-AND-LINK, 6-135, 6-136 CONSPICUITY POLICIES OF STIB, 5-6
SERVICES BY DISCIPLINF, 7-36* DDC, 6-63
SERVICES POPULATION, 6-133 FEDERAL COSTS, 7-25, -26*, 27*, -28*
STAR USE. 6-84 NASATIA, 5-73
SYNTHEX. 11-15 OUALITY, 8-10, 8-16
SYSTEM REQUIREMENTS, 4-12 RESPONSIBLE AGENT. 5-36
TAB, 6-64 RESPONSIRTLITIFS BY ORGANIZATION,5-59*

TIMF INVOLVFD. 6-134 STINCORP, 5-96, 5-97

VOCABULARIES, 6-137 SUPPORT FROM STIB, 5-17
S 949 (STATE TECHNICAL SERVICES), 9-3

INDEX MEDICUS UTILIZATION, 8-9
9 6-11
, 6-91 INFORMATION SYSTFM
, 11-6 CONTACTFD DURING STUDY, 6-3*

, 11-33 EASE OF USE, 8-7

LIBRARY PUBLICATIONS, 6-32 FEDERAL FLFMENTS. 6-5*
PHILOSOPHY, 11-11

INDICATIVE ABSTRACT RESPONSIBILITY, 3-1

(SEE 'DESCRIPTIVE ABSTRACTt)
INFORMATIVE APSTRACT(S)

INFORMATION INFORMATION RETRIEVAL TOOL. 6-135

ACTIVITIES RFSPONSIBILITY, 5-3 USFD BY BA, CA, AND NSA, 6-135
CRIME, 11-11
DISTRIBUTION, 6-159 INTEREST PROFILE(S) (SEE 'SDI'
FACILITIES OF DOD, 6-12*

FEDERAL FArILITIFS, 7-33*, 7-35* INTERIOR DEPARTMENT
QUALITY NEED, 8-9 , 6-16
QUANTITY NEEDED. 8-7 INFORMATION CENTFRSt 6-156
RESOURCE, 10-13 LFGISLATTON, 9-20
RETRIEVAL FROM INFORMATIVE ABST, 6-135 PL 386 (MINES ACT AMEND), 9-22

SEEKING BEHAVIOR, 8-6, 8-7 TRANSLATIONS ACTIVITY, 6-158
S4T STUDIFS UNDERWAY, 7-120
S+T VOLUME* 3-2 INTERLIBRARY LOAN

SERVICES VARIABLE, 6-49
INFORMATION-CENTERISI

s 6-10s 6-11, 6-21s 6-51 INTFRNATIONAL EXCHANGE (SEE ALSO
ACQUISITIONS. 6-51 'FOREIGN DOCUMENTS' AND 'TRANSLATION')
AEC9 6-156 COSATI COMMENT RE RATA EXCHANGE, 6-38
COAST AND GFODFTIC. 6-156 CURRFNT SYSTFM PROBLEMS, 6-97
CMARACTERISTICS9 6-154
CHARACTERISTICS* 11-11 INTFRTYPE TYPESETTER
COMMERCF, 6-156 4, 6-129
CURRFNT SYSTEM PROBLEMS, 6-99
DDC. 6-156 INVENTORIES (STOCKS)
DISCIPLINE VERSUS ORGANIZATION. 7-34* CFSTI PRFDIrTION MODEL* 6-153
FJC, 6-157 CONTROL, 6-153
FnA. 6-156 LIBRARY RFCORDS OF LOST ITEMS, 6-49

FFDFRAL RFSPONSIBILITY. 4-4
FORMALIZED EXPLOITATION, 6-110 INVERTED ABSTRACT(S)
FUNDING, 6-51 API USE, 6-79

GOVERNMENT LEVEL DISTRIBUTION, 7-35* USE BY API, 6-117
HEW* 6-156
MOLDINGS. 6-51

INTERIOR, 6-156



INVFRTED) INDFX(ES) KFPPEL, F P
APT USF9 6-77 COMMENT ON LIBRARY AUTOMATION, 11-3
DOUGLAS SYSTEM, 6-124
INDEX TECHNIOUF, 6-125 KFYROARDING9 KEYSTROKING, KEYING
PREPARATION, 6-1259 6-142 ABSTRACTS BY Flo 6-70
PROGRAM, 6-126 COST, 6-111, 6-115*

CURRENT SYSTFM PROBLEMS9 6-99
ISAACS9 H H DOCUMENT ORIGINATION, 6-104

ADAPTIVE APPROACH, 11-4 EQUIPMENT, 6-113
SYSTEM REQUIREMFNTS, 4-12

TSR (INFORMATION STORAGE ANn RFTRIEVAL) TAB, 6-63

ITT COMMUNICATIONS SYSTEMS, INC* KFYPUNCH(ES)o KEYP~UNCHING
CATALOG CARD PREPARATTON, 6-127 COST, 6-117

DATA TRANSMISSION, 6-122

KEYWORD IN CONTEXT (SEE 'KWIC, KWOC')
JOHNSON, F, DHFW

qI KOLLER9 H R
rnmmFNT ON USER REACTION, 11-4

JONKER BUSINESS MACHINES
PREVIOUS NATIONAL SYSTEM PLAN* 10-67* KNOX, W To CO!5ATI CHAIRMAN, OST

JOSS SYSTFM
SOFTWAPF, 11-21 KWIC9 KWVOC

AUTOMATIC INDEXING SOFTWARE, 11-23
JOURNAL ARTICLE CAS USE* 6-72

AGE, 8-9 INnEX TFCHNIGUF, 6-1?5
BACKLOG, 7-23* PREPARATION, 6-129;
DOCUMENT NETWORK ELEMENT, 6-102 PROGRAM, 6-125
OUTPUT FORECAST BY DISCIPLINE, 7-15*
PREPARATION, 6-127 L
ETTIREMENT, 8-9
SAF EVALUATION SCHEME, 6-80 LAPD (LOS ANGELES POLICE

DEPARTMENT)
JOURNAL(S) (SEE ALSO 'SERIAL(S)') 9 11-29 11-12

ACM, 6-5', 6-57
ACS, 6-5.9 6-58 LASERS
AGE, BY DISCIPLINE, 7-20 OPTICAL DATA TRANSMISSION, 11-29
AlP, 6-539 6-rlq
ANNOUNCEMENT, 6-108 LAWRENCE RADIATION LABORATORY
ANNOtuNrFMENT, 6-132 CATALOG CARD, PREPARATION, 6'-127
APPEARANCE OF REPORTS FROM
FEDERAL SOURCFS, 7-18* LAW(S) (SEE 'LEGISLATION')

CIRCULATION, 6-131
CIRCULATION, FY DISCIPLINE* 7-21*. LC (LYRRARY OF rONnRESS)

AND SOURCE CATEGORY, 7-220 s -
COLLECTION, 6-1129 6-140 o6-2, 6-7
COST BY DISCIPLINE, 7-300 9 6-143
nISCIPLINF VERSUS SOURCF NATION, 7-13* ACQUISITION PERSONNEL% 6-37
D)ISTRIRUTION, 6-131 ACQUISITIONS SOURCES, 6-32
DOCUMENT NETWORK ELEMENT, 6-102 AUTHOR SEARCH DECISIONS,* 6-480
EDITOR'S COMPENSATION, 6-127 BACKLOG ANn FUNnIN6C, 5-209 S-?!
FEDEFRAL RESPONSIBILITY, 4-4 CATALOG CARMPS, 6-30
FREQUENCY OF PUBLICATION, 6-!28 CATALOIN AUTHORITY, 6-279 6-399 6-42
INFORMATION CENTER ORIGIN, 7-350 CATALOGING FLOW (TYPICALI, 6-40*
LAN6iUACE PFQCFNTAGES, 7-14' CATALOGING FUNOING, 3-3
NSF COST ESTIMATE, 7-25 CATALOG SFARCH DECISIONS, 6-47*
PREPARATION, 6-108 CLASSIFICATION, 6-299 6-3"
PREPARATION, 6-127 CLA5SIFICATION SrHEF4F INADEMuATE, 6-43
PROnUCTION COST, 6-129 CORE OF NLA, 5-100, 5-1069 5-112
PUBLISHERS, 6-S5 HR QS67 CATALOGINCS S'.PPORT, 9-3
RATIO TO S+T MANPOWER, 7-15. LEGISLATION, Q-39 9-4o 9-6
SUBSCRIPTION COST, 6-132 NAL AND NIH OVERLAP, 5-219 6-33
VINITI ABSTRACTS SFRIES, 10-7 NASATIA IMPACT ON# 5-8Ss 5-91

NRCST REMOVAL, 5-17
JPRS 1JOINT PUBLICATIONS RESEARCH PL 81-480 (AG TRADE199-19 -5, -23. -24
SERVICE) PL 85-931 (AMEND PL 480), 9-6

TRANSLATIONS ACTIVITY, 6-158 PL 89-90 IC AND GPO FUNDS1, 9-~4
PRFVIOUS; PLANS CONSIDERATIONS, 10-'

K PROCESING DFPARTFMENT FLOW, 6-41'
PROCESSING OPERATIONS, 6-410

KATTEP, P9 %ne OUERY ANALYSIS, 6-470
9 It RFADER OUFRIES FLOW PATHS, 6-460*6-47*
PRFSCRIPTIVc VERSUS ADAPTIVE, 11-4 STIO RELATIONSHIP, 5-70

STIR SOLUTION, S-2?
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LFAST EFFORT PRINCIPLE LIFRARIANSHIP
* 8-6 ATTENTION BY PREVIOUS PLANS, 10-5rATIO TO TECHNICAL PERSONNEL, 7-1

LEGISLATION SALARIES. 6-36
* 2-4 STUDY OF PROGRAMMING, 11-5
AEC, 9-9 SYSTEM REQUIREMENTS, 4-16
AGRICULTURE, 9-7 TRAINING NEED, 3-3
ATOMIC ENERGY ACT (1954), 9-9
CFSTI, 9-13 LIBRARIFS
COAST + GEODETIC, 9-12 , 6-99 6-10, 6-119 6-169 6-18, 6-26
COMMERCE, 9-12 ANNOUNCEMENT. 6-146
CURRENT SYSTEM PROBLEMS, 6-95 AUTHOR SEARCH DECISIONS, 6-48*
FAA, 9-14 AUTOMATION, 6-50
GPO 9-4 BIBLIOGRAPH!C SERVICE INADEQUATE, 6-49
HFW, 9-29 9-15 CATALOGING PRACTICE, 6-38
HR 664 (NATIONAL ISR SYSTEM), 9-1 CATALOG SEARCH DECISIONS* 6-47*
HR 3142 (MEDICAL LIBRARY AID). 9-1, -2 CATEGORIES, 6-27
HR 3960, 9-1 COLLECTION, 6-140
HR 9567 (LC CATALOGING SUPPORT), 9-3 DISCIPLINE VERSUS ORGANIZATION. 7-34*
INTERIOR* 9-20 DISTRIBUTION, 6-146
LC9 9-39 9-4 FAU AUTOMATION. 11-2
NASA, 9-22 FEDERAL PERSONNEL, 6-34*, 6-35*
NLM. 9-16 FUNDING, 3-3
NSF, 9-22 GOVERNMENT LEVEL DISTRIBUTION, 7-35*
PL 386 (MINFS ACT AMEND), 9-22 HARD COPY PREFERENCE, 6-49
PL 815 (DEFENSE EDUCATION), 9-4 HOLDINGS. 6-49
PL 874 (DEFENSE EDUCATION), 9-4 HR 3142 (MEDICAL LIBRARY AID), 9-1s -2
PL 80-373 (COAST + GEODETIC). 9-12 INCOME AND PERSONNEL, 6-26
PL 80-657 (WEATHER BUREAU), 9-13 INFORMATION CENTER ASSOCIATED, 6-51
PL 81-507 (NSF), 9-22, 9-23 INTERLIBRARY LOAN SERVICES VARY, 6-49
PL 81-776 (CLEARINGHOUSE), 9-13 INVENTORIES UNRELIABLE, 6-49
PL 83-480 (AG TRAPE),9-1, -5. -23, -24 MICROFORM USE LOW, 6-49, 6-50
PL 84-159 (AIR POLLUTION), 9-20 NASATIA, 5-74
PL 84-652 (HEALTH SURVEY), 9-19 OPERATIONS, 6-36
PL 84-660 (WATER POLLUTION), 9-19 PAPER DETERIORATION PROBLEM, 6-50
PL 84-941 (NLM), 9-16 PERSONNEL DISTRIBUTION, 7-9*
PL 85-477 (AMEND PL 480), 9-23 PL 88-269 (LIBRARY FACILITIES)99-1, -4
PL 85-568 (NASA)* 9-22 PL 88-605 (LIBRARY FACILITIES), 9-4
PL 85-726 (FAA), 9-13, 9-14 POLICIES THROUGH STIB, 5-3
PL 85-864 (OFFENSF EDUCATION), 9-22 PURGING POLICIES VARIABLE, 6-49
PL 85-931 (AMENn PL 480)9 9-6 QUERY ANALYSIS, 6-47*
PL 86-108 (AMEND PL 480), 9-25 RECORDS PRORLFMS. 6-49
PL 86-341 (AMEND PL 460), 9-25 REES CONTRAST INFO CENTERS, 11-11
PL 86-409 (COAST + GEODETIC1, 9-12 REFFRRAL TOOLS LACKING, 6-49
PL 87-579 (DEPOSITORIFS), 9-1, 9-4 REPRODUCTION FACILITIES VARIABLE, 6-49
PL 87-582 (HEW FPINDS)o 9-20 RESTRICTIVE SERVICE POLICIES, 3-3
Pt. 88-269 (LIBRARY FACILITIES),9-1, -4 SERIALS HOLDINGS, 7-36*
PL 88-605 (LIBRARY FArILITIES), 9-4 UNIVERSITY AND INDUSTRIAL, 6-310
PL 88-665 (MFFENSF FDUrATION), 9-4 USE NETWORK, 6-309 6-310
PL 89-90 (LC ANn GPO FUNMS), 9-4 USER QUALIFICATION, 6-49
POLICIES THROUGH STIB, 5-7
REVIEW. 9-1 LICKLIDER, J C R
STAT 31-1449, 9-12 0 11-1
STRENGTHENED PRESENT SYSTEM, 5-123 OST PANEL REPORT. 10-1
SYSTFM REQUIREMENTS, 4-8
e99 t.TATF TFCHNICAL SFRVICFS, 9-3 LIGHTPEN
USC S-SI1| 9-7 CURRENT POTENTIAL, 11-34
USC 5-A6A, 9-13
USC 7-1704, 9-25 LINDA HALL LIBRARY
USC 13-8B, 9-13 S+T REFFRFNCE SFRVICE. 6-44
U$C 15-313 AND -3209 -13
USC 31-691, 9-28, 9-29 LINOFILM
USC 35. 9-1? 0 11-33
USC 4, 9-21 AlP STUDY, 6-60
OSC 42-6A, 9-15, 9-20 GOP. 6-62
USC 43, 9-22
USC 49-603-7, 9-13 LINOTRON PHOTOCOMPOSER
USC 5969 9-13 9 11-33

GPO USE. 6-63
LETTERPRESS (SEE *PRESS(ES1)1 PHOTOCOMPOSITION, 6-130

LINOTYPE TYPESETTER
9 6-129
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I ITFRATURE MEDLARS (MEDICAL LITFRATURF
CHEMICAL, BY LANGUAGE. 7-140 ANNOUNCFMFNT AND RETRIEVAL SYSTEM)
MEDICAL, By LANGUAGE. 7-14' 0 '

SEARCH BY SCIENTISTS, 8-7 9 11-33
ADAPTIVE APPROACH, 11-9

LOCKHEED CORPORATION
ANNOUNCEMFNT, 6-1099 6-124 MFNZELL9 Ho COLUMBIA UNIVERSITY
CATALOG; CARD PRODUrTION, 6-143 9 8-14
CATALOGING STUDY, 6-142 USER STUDIES, 8-2
COLLECTION* 6-109
COMPUTER BASED ACCESSION BULL. 6-109 MERGENTHALFR CORP

LINOTRON. 6-63
LUDLOW TYPESETTER LINOTRON. 11-33

9 6-129
ME THOD(CS)I

LOHN, H P PROJFCT9 I
96-125

MICROFIrHF
M CAMERA COST. 11-40

CAPACITY. 6-150, 6-151
MAGNETIC TAPF CFSTI UISE. 6-67

API USe 6-78 COST OF DUPLICATES, 6-150
DATA REPRESENTATION. 11-20 COST OF MASTER, 6-150
DEVICES COST9 11-22 DOC USE. 6-64
MANUSCRIPT PREPARATION, 6-113 DFVELOPER COST9 11-41
PRINTER INPUT, 11-32 DISTRIBUTION, 6-153
SEARCH. 6-159 DUPLICATOR COST, 11-41
SEARCH IN BIOSIS EXPERIMENT, 6-13' FORMAT, 11-369 11-38
STORAGE CAPABILITY, 11-19 NASA USE, 6-85
VIDEO IMAGE STORAGE. 6- 52 NASA USE. 11-9

PREPARATION, 6-150
MAHFR9 J Jo SDC READER COST, 11-41

9 It READER-PRINTER COST. 11-iol
SrARCH EQUIPMENT COST. 11-41

MANAGEMENT TRANSMISSION, 11-38
NASATIA. S-90
STINCORPs 5-98 MICROFILM
SYSTEM RFnUIREMENTS9 4-11 ACCESS, 11-37

CAMERA COST, 11-40
MANAGFMENT TECHNOLOGY. INCo CAPACITY. 6-14Q

PREVIOUS NATIONAL SYSTEM PLAN. 10-83* COST OF DUPLICATES, 6-149
COST OF PRINTS (HARD COPIESI. 6-149Q

MANPOWER DATA (S*TI DEVELOPER COST. 11-41
0 7-1 DISTRIBUTION, 6-153
DISCIPLINARY DISTRIBUTION, 7-5*. 7-6#o DUPLICATOR COST. 11-41

MY DEGREE LEVEL. 7-80 PRINT COST REDUCTION, 11-39
EMPLOYER CATEGORIES* 7-70 READERS COST* 11-39
FFnrRAL INFORMATION RATINGS, 7-SO SEARCHING TECHNIQUES, 6-150
HISTORICAL PERSPECTIVE, 7-30
RATIO OF JOURNALS ISERIALS). 7-15# MICROFORM
RESEARCH LIBRARIES. 7-9# 10
SCHOLASTIC ATTAINMENT. 7-Se 810515 EXPERIMENT, 6-137
5PECIAL LIBRARIES* ?-90 CURRENT MAXIMUM POTENTIAL. 11-38
WORK ACTIVITY* 7-60s ?-7f DISTRIBUTION, 6-153

EQUIPMENT, 11-36

MARYLANDM UNtVFRSITY FILMS TRI1PS. 6-150
96-18 FUTURE DEVELOPMENTS, 11-39

HARD COPY SURSTITUTE. 6-122
MATRIX LIBRARY USE LOW. 6-49, 6-50

6-129 MICROCARDS* 6-150
MICROCARDS. 11-37

MCGRAW-HILL ROOK COMPANY. INC* PRINTING. 11-30
6-21 SkYSTEM REQUJIREMENTS, 4-9

SYSTEM REQUIREMENTS, 4-14
M1CGRAW-HILL BOOK COMPANY. INC* TYPFS, 6-149

s 6-21 VINITI USE, 10-10
ANNOUNCEMENT DRGANIZATION, 6-559 6-67
ATF 8-8 USE. 6-66 MICROWAVE
DonGF REPORTS, 6-SI 0 11-25
nURA MACH USE. 6-88 COVERAGE. 11-26
FLEXOWRITER USE* 6-86 l.INKAGE TO DICK VIDEOGRAPHo 11-32
PIOTOCOMPOSITION. 6-67
SELECTIVE DESSEMINATION9 6-SO MIT 404ASSACHUSETTS INSTITUTE
TAPE PERFORATOR USE. 6-87 OF TFCMNOLO~iY)
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PRINT COST* 6-121 FINANCIAL SUPPORT, 5-90

FOREIGN DOCUMENT ACQUISITION, 5-91N FUNCTIONS* 5-74
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SURJFCT HFADINGS9 6-39 MANAGEMFNT* 5-90

MISSION* 5-72
NASA (NATIONAL AERONAUTICS AND OPERATING FUNCTIONS, 5-75
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911-2, 11-6 ORGANIZATION, 5-779 5-66s 5-87*
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MICROFIrMF rORMAT STAN(DARDs 11-38 'ANN 10-610
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'FLtVI',ION NETWORW, 11-27 6-9, 6-10
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UNITERNI' tNDEXING, 6-84 MSIAINLCMUIAIN YTM
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* 5-2 6-27

CONCEPT, 5-72 *11-6

CONCEPT# 5-67* 11i-9

COST SUMMARY, 5-135 *11-33

EVALUIATION, 5-134. ACQUISITIONS SOURCES. 6-32

INDEX VOCAPULARIES, 6-39

NFW YORK PUBLIC LIBRARY LC AND NAL OVERLAP* 5-219 6-33

o 6-la1 LEGISLATION, 9-16
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SUBJECT PlEADINGS9 6-39
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9 7-1T
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MICROFICHE FORMAT, 11-36
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SECTOR DESCRIPTION* 6-16

NLA (NATIONAL LIBRARY ADMINISTRATION)
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ACQUISITIONS COORDINATION* 5-112 # 6-93
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COPYRIGHTS, S-ioZ NSA (NATIONAL SECURITY AGENCY$

COSTS. -113 *6-10

COST SUMMARY. 5-136
r)PCSITORIES* 5-101 NSA INUCLFAR SCIENCE ABSTRACTS$

EDUCATION, 5-102 9 6-9

EVALUATION, 5-134 1 6-91

FACILITIES, 5-108 COMPOSITION* 6-83
FoprIGN DOtvmrNTS. 5-10? COST$ 6-6?

Ft'NrTtONS,% 4-10t INDEXINCA, 6-83
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IMPACT ON4 AfCs S-107, 5-113 PREPARATION. 6-01

IMPACT ON 000s 5-10?, 5-113 P111FARATION9 6-10q

IMPACT ON NAL. -113
IMPACT ON NASA* S-10T NSF (NATIONAL SCIENCE FOUNDATIONI
IMPACT ON NIM, 5-113 0 2-)
IMPLFMENTATION, 5-106. 5-106. 5-1090 * 6-16
INFORMATION CENTfRS. 5-101 0 7-10

LC A% MAIN %WITCHING POINT. 5-106 ARSTRACTS COT ESTIMATE, ?-?S

OPfRATIOISe %-lfl1 5-1015 LEGISLATION, 9-69 9-2?

ORG.ANIZATION, 5-102. 5-1030 NASATIA IMPACT ON., 5-86

PATFNTS. S-10? PLACtMfNT OF StS IN.0 S-11
PERSONNEL* 5-1OS PL 01-S07 11NSFo. 9-22. 9-?)

PLACEENT* -111PL 03-460 (AG TRADt'I,9-Is -5s -23. -24

POLICY FORMULATION, 5-100 PL. 85-47? (AMEND0 PL WleI 9-23

PURLICATtON~s 5-101 PL 65-664 (OFFENSE EDUCATION), 9-?2
acSEFARCM. 5-101 PL S5-qi1 (AMEND PL 48C19 9-~6
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vRAINING. 5-10? Pl. 06-141 1AMEND PL 4001. 9-25

TRANSLATIONS, 5-10? SIE. 6-17
USER PRovIREIENTS RESP014SIVENESS.5-11? SUPPORT FROM ST18, 5-16

SUPPORT FUjN(TIONs 6-93
TRANSLATIONS ACTIVITY* 6-150
USER STUDIES, 6-13

0

OFFICf Of rOWIATION

OFFSET PRESS (SEE 9PRESSICS191
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OPFRATIONSi 5 PERMUTED INDEX
CONCFPTS$ RFSPONM.F TO NEED. 5-129* ANNOUNCEMENT BULLETIN* 6-124
NASAT!A. 5-759 5-76. 5-820 RtOSIS USE. 6-75
NIA, S-1019 5-105 INMFX TECHNIQUE, 6-125
STINCORP, 5-96 XWIC AND KWOC9 6-125

PREPARATION* 6-125
OPTICAL COINCIDENCE CARD(S) PROGRAM, 6-125

INVERTED INDEXES* 6-143
PERSONNEL

ORAL COMMUNICATIONIS) CURRENT SYSTEM PROBLEMS, 6-95
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POLICIES THROUGH STIB, 5-4 NAL# 5-108
NASATIA, 5-84. 5-88. 5-92
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FUTURF CAPARILITIES, 11-35
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9 6-16 LINOTRON, 11-33
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SUPPORT FUNCTION* 6-93
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s 2-1 11-6
* 6-6 COST9 11-36
EXECUTIVE ORDERS9 9-26 CAPARILITIFS, 6-130
LI'.KLIDER PANEL. REPORT, 10-14 GPO. 6-131
ROLF IN IMPLEMENTING STIB/RA, 5-69 GPO USFt 6-6?
STQFNGTHENED PRESENT SYSTEM* 5-116 GRACE, 11-33
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p MAkA tJSE9 6-65
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I)TFRI(OAIOlN PROPLEM, 6-50 *6-11
PREPARAtIfl4o 6-11Z

PaRTIOOI GENF F(RET SbCRACPL (PUPLIC LAW$PARTIO~f GENF F RETISDC AC O 366 (MINtS ACT AMENDI. 9-220 It PL 615 (DFENSf EDUJCATIONI, 9-4
PA~fT OFICEPL. 67& 1OFFENSE EDUCATION,, 9-4
PAEN CFIE L 60-373 ICOAST 0 GIODETIC1, 9-12
9 6-9 610 L 80-607 (WEATHER SUREA0.', 9-13

PL S1-517 (4SFlo 9-229 9-23PATFNT( 5) Pt. 61-776 ICLEARINGHOUSE,, 9-13
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COST or lwAiTER, 6-IS? PL 65-477 (AMEND PL. 4601, 9-23
DISTRIPUTION, 6-151L iS8 NS~o92FUTURE DEVELOPMENT, 11-40 Pt. 65-?66 tNASDS, 9-13291
PREPARATION, 6-152 PL. 65-064 l(IWffNSF EDUCATION), 9-2Z

OL 85-911 1AMNn PL 4601, 9-6PEEK-A-BOO (STE 'OPTICAL COINCIOENCII' PL 86-100 1410Z#4 Pt. 44019 1-2S
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EQUIPMENT CONSIDERATIONS. 10-4 NASA 'jr' 6-4e
HFLLER9 10-650 '-PFFD. 11-19
HOSHCVSKY-ALSU4. 10-6840 STetP USr. 6-8;
INFORMAL COMMUNICATIONS ASPECTS. 10-4 TYPE ON COMPUTFR. 6-114
JONKER9 IC-674F
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NFFD COORDINATIaNo 3-4 CURRENT SYSTFu, 6-94
ORGANIZATIONAL ASPECTS. PREVIOUS. 10-2 At'NMINIeYRA~TVF 6-94
PREVIOUS* 11-1 FUNrTI0NAL9 6-96
RFSEARCH PROGRAM5. 10-5 OPERATIONAL. 6-96
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'-RIO 1o.-%E)* SUPPORT. 6-99
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WAR6JFN9 10-660 STATEMENT. 1-1
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PROfESS ING
POt ICIrS AArKLO(-5. 1-1

LACKING* 5-11 CURRFNT SYSTFU PROBLF%15* 6-9S
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NLh. S-V~f LC FLOW* 6-410
5TIP PFSCOINSIRILITIES* 5-3 NASAIIA. S-81

5v'TFM RFQUorPmrNTss 4-a NATURAL LAN4GUAGE* 11-1?
RESPONSIOLE AGENT, 4k-10

CV'UL AT 101NI 5, 1 YSTFO REoUIRFwvNTc , 4-10
SEFRIAL%. 7-110DCFCINL eBIAIN
OccP %TIJDIFS* 6-4 NEED.5IA 8-A ~ rT10'

P'FrACAT V'N
APSTRArTS. 6-109o 6-W3 PROGRA"(Slo PRoOAMMING
AUTHOR ABSTRACTS. 6-13E, ASM/fI %YTFP* 6-126
CA INDErX, 6-109 CAS USE. 6-7

CATALOG CARIS9 6-12t CATALOG. 'A*D PROrf At L(7v04f~n h-141
CATALOGS.* 6-142 CIRCULATION tYSTPmo 6-167
CITATION4 INOPEErS, 6-139 fl'RRrT SyryIv 00PRFptVM 6-00
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CCOPtI,- 6-144 INDEX ASSEM81tNro 6-109
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DOCUOEN4T NETWORK FUNCTIOUN. 6-103 INVPNTFn 0INDilfS. 6-!2S. 6-126
FLFCTROTYPF PLATE$, 6-130 kWIC AND wWOC. 6-125

rt*APHICS. 6-119 LANOUAGEk PLFT"ORA. 1!-71
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MICROFICHE. 6-150 STATE Of lar AR?, 11-22

micRoEofRM5. 6-149 ,ELfGRAP"?f APSIRAP? U-fe 6-1146

NSA.e 4-11 TRANCqATI)'6. 6-14q
NSA Ni'rX9 6-1C9 V(MCTWCIJLTI-AC(!SS fOP~iWTfR,
PAPFRS. 6-117 RrTMA
PERo*JTfD INDElXES. 6-:25 ON-LINEf TIwf-SARINC.q 6-15'

PROOFS. 6-11P' SOFTWARE. 11-21

orpTIME- MAR1 NCtY4%TEM. 1-1



18
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r(PmM TTFFE
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NALs 6-12 iUNCTIONAL AND NONFUNCTIONAL, 6-112

KILA:s-:cjSYSTEM REQUIREMENTS, 4-12

NL hO 6-12
VRGANIZrATIO IS ItTlDIED, 6-52 WALTER REED ARMY RESEARCH CENTER
POLICIES THROUGH STIR, 5-4 B10515 EXPERIMENT, 6-137
PPACT ICFS,APSTRACT ING-IND--XING, 7-24*
PFSPON-IFLE AGENT. 5-37 REESo A M
FP'ALS* 6-129 LIBRARY CONTRAST INFO CENTER, 11-11

CSFPTALS,* nFLAY9 6-127
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TAR9 6-64 SAE SYSTEM' 6-128

SERIALS* 6-128
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REPORT, 10-89 10-l10. 10-13 REFFPrNCF SERVICE(S)
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MAN1IsrPIPT PREPARATION, 6-113 REFERRAL
PRAnrRS9 11-19 RESPONSIBLE AGENT, 5-50

SYSTEM REQUIREMENTS. 9, 4-10
PURGING TOOLS LACKING' 6-49
ATTENTION LArKING, 6-499 6-50
COLLECTION, 6-148 REPORT (SEE ALSO 'PROJECT' AND 'STUDY')
CONSIDERATION IN PREVIOUS PLANS, 10-3 ANNOUNCEMENT, 6-123
NEEDt 8-0 COLLECTION9 6-1099 6-124
PFSPONSIPLE AGENT, 5-40 DDC HANDLING, 6-63
SYSTEM REOUIREMFNT5, 11, 4-13 DISTRIRUTION, 6-122

DISTRIBUTION BY DOD AND NASA, 6-90
PROPRIETARY CONSTRAINTS EDITORIAL CONTROL, 6-105

CURRENT SYSIEM PROBLEMS, 6-96 OUTPUT BY FEDERAL ORGANIZATION, 7-18*
PERCENTAGE CONTROLLED, 7-~19*

0 PREPARATION, 6-112
UNIT BASIS, 6-100s 6-110

0(UADRANT APERTURF CARD PRINTER
nRINT roST9 6-121 RFPRODUCT ION

COST. 6-121
R COST, 11-35

CURRENT MAXIMUM POTENTIAt.9 11-34
RA (SEE 'RESPONSIBLE AGENT') EQUIPMENT STATE OF THE ART. 11-31

FUTURE CAPAPILITIES9 11-35
RAPINOW ENG!NERIN, COMPANY LIBRARY FACILITIES VARIABLE, 6-49

DOCUMENT REAPERS, 11-21 MANUSCrPT,~ 6-120
REPORT, 6-120

RAC (SOC RESrARCH ADVISORY rOMMITTEE) SYSTEM RFOUIPFMENTS, 4-11
0IT XEROX, 6-121

RADIATION, INC* REQUEST(S), REQUESTER(S)
HIGH SPEED CAPARILI]Y, 11-32 DDC9 6~-64

QUALIFICATION POLICIES, 6-153
PA~n RAPHC TALET YSTFM REQUIREMENTS, 4-10, 4-11

11-28RESEARCH (SEE ALSO 'STUDY, STUDIES')

RCA (RADIO CORPORATION OF AMERICA) ; 11-11
9 11-1ATTFNTION BY PREVIOUS PLANS, 10-5

SPECTRA, 11-209 11-34 CONCEPTS' RESPONSE TO NEED, 5-132*
MR 3142 (MEDICAL LIBRARY AID), 9-1. -2

NASATIA9 5-74
NLAs 5-101
RESPONSIBLE AGENT, 5-43
SYSTFM REQUIREMENTS, 4-16
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4FSFARCH LIBRARY RURENSTEINs A H
ACOUISMTON POLICIES9 6-37 , 8-11
AUTHOR SEARCH, DECISIONS. 6-48*
CATALOGING FLOW (TYPICAL), 6-400
rt.rALOG 5FARCH rECTSIONSt 6-47* c, (SFNATF)
OVERLAP WITH NATIONAL LIRRARIES, 6-33 S 949 f(STATF TFfl4NICAL SERVICES), 9-1

PERSONNEL DISTRIPUTION, 7-9*
PROCESSING OPERATIONS, 6-41' SAF' (SOCIcTY OF AUTOMOTIVE ENCGINEER5)

CUERY ANALYS'S, 6-47* ANNOUNCEMENT ORGA)\IZATION, 6-549 6-79
S+T LITERATUR~E* 6-26 AUTHOR STYLE C-UIL)E, 6-81
S+T REFERENCE SERVICE, 6-45 OESCRIPTIVE APSTRACTING9 6-80

PAPER EVALUATION, 6-8C
RFSPONSE PRFPRINT ANNOUjNCEMENT, 6-79

SYSTEM REQUIREMENTS, 4-10 PRFORINT ANNOLJNCrvFNTq 6-13?

RFFFREETNO SCHEME, 6-128
RESPOyNSIRLE-AGENT PFVIFwING SCHEME,9 b-80
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ACOUISITION59 5-37 SATELLITE(S)
ANNOUNCEMENT, 5-38 COMMUNIrATIONS, 11-29
AUTOMATION, 5-47
COSTS, 5-49 crHON9 0 As D(rOMM-!AT
COST SUMMARY, 5-135 9 It
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DISSEMINATION, 5-39 SDC (SYSTEM DEVELOPMENT COPPORATION)
EVALUATION, 5-135 ANNOUNCEMENT, 6-123
FLEXIBILITY, 5-46 LAPD SYSTrM, 11-15
IMPLEMENTATION SCHEDULE, 5-669 5-67* ON-LINE TIME-SHARING, 6-159
IMPLICATIONS,; 5-55 COFTWARF9 11-21
INDEXING VOCrARtULARIES, 5-46
INFORMAL COMMUNICATIONS, 5-41 501 (SFLFCTIVr rDISSFMINATION OF
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NATURAL HABITAT EFFECT, 5-4 9 6-147
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ORGIN OF CONCEPT. j-26 NASA USE. 6-83
PROCESSING9 5-38 USE IN NASA SERVICES9 11-9
PUBLICATION, 9-37
PUR6ING, 5-40 5ECONDARY PUPLIrATIONS, AND SERVICES
RECOMMENDATION, 5-1 ANNOUNCEMENT, 6-117
RFERRAL PROALFMS. 5-50 COLLECTION. 6-140
RESEARCH, 5-43 DI2;TRIBUTIONs 6-137
SECONDARY PUBLICATION, 5-38 FEDERAL RESPONSIBILITY, 4-4
SERVICES OVERLAP, 5-49 POPULATION, 6-133
STORAGE, 5-39 PREPARATION, 6-113
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PREFACE

This second volume of a two-volume report to the Committee on Scientific and

Technical Information of the Federal Council for Science and Technology con-

tains information supporting the material and recommendations presented in

Volume I. The first volume of the report contains the major recommendations

of the study. The importance of scientific and technical documentation and

information in the United States and problems related thereto are discussed.

Basi- propositions and system requirements are presented along with a recom-

mended system concept for attacking the scientific and technical (S&T) infor-

mation and document problems. In addition, several alternative schemes are

presented and the various approaches compared. The requirements sa"infied by

the recommended concept were, in part, based upon an analysis of current 2p-

erations ind activities both in the Federal and non-Federal sztors. an eval-

uation of a number of previous proposals and plans, and a review of stlidies

of users of "7&T documents and information. These analyses and reviews are

reported in detail in Volume II.

Volume II also contains other supporting material which further d-f'nes S&T

information and documentation problems. act ivi-ies, and capabilities which

should be considered in any S&T docum.nt rind informal ion synt,m planning or

developmental efforts. Included are selected statistics about exis'inr ac-

tivlties; a summary of Federal laws and oxez-utive orders; a description of

-hree technically advanced current Information and document handling systems;

and an assessment of equipment and software currently available or lroJeet~d

to be available in the next five to ten years.

The following are brief summaries of each major section of this volume:

Section 6 gives a description of the current S&T ,nformation and
documentation system, first. as described from the yo.nt of view
of th- institutions involved and. se-or.d. from Iho roin? of view
or "h- flow of documents frorm their yurli-ation to 'heir users.

See 'ion 7 rrrcsent3 additional facts atout fh- -urr-nt systim in
the frrm of statistics collected under thr! h-adinir of manpover
data documcnt-reiat-d data, -os+ lata. and institu' onal data.

Section b presents an analysis of 5t user studies based on 31g-
nificant empirical data, along with system design implications.
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Section 9 is a compilation of various statutes and executive
crders defining the responsibility of the several Federal de-
partments and agencies in the S&T information and documenta-
tion area.

Section 10 contains an analysis and detailcd descriptions of
15 selected plans and proposals concerning the S&T information
and documentation problem.

Section 11 reviews three technically advanced current Informa-
tion and documents handling systems, and the varying philosophies
of system automation that they represent. It also assesses var-
ious equipment and software capabilities currently available
or projected to be available and applicable to the S&T infor-
mation and documentation area.

A selected bibliography containing general references for both volumes and a

glossary are presented at the end of Volume II.



iii

CONTENTS

VOLUME I

1. Introduction

2. Summary and Recommendations

3. Statement of the Problem

4. Basic Propositions and System Requirements

5. Tho Recommended System, Alternat'-.e Systems,
and an Evaluatikn

VOLUME II

u. The Current System

7. Statistical Review

8. heview of User Studies

9. Review of Legislation and Executive Orders

10. Review o. Selected Plans for A National
Information Systemr.

"I. Acvanced Information Systems, Equipnent
and Software



iv

CONTENTS

VOLUME II

Abstract 
Pag

Preface ....... ................ i

SECTION 6 THE CURRENT SYSTEM

6.1 The Organizational View ............................ 6-2

6.1.1 Current System Organization ........................ 6-2

6.1.2 Current System Operations .......................... 6-26

6.1.3 Problem Areas ...................................... 6-94

6.2 The Document Flow View ............................. 6-100

6.2.1 Elements of the Document Network ................... 6-100

6.2.2 A Generalized Pattern of Interacting Functions ..... 6-103

6.2.3 The Report--The Unit Basis ......................... 6-110

6.2.4 The Paper and the Journal--Less Data, Better But
Later .............................................. 6-127

6.2.5 The Secondary Publications ......... 6-133

6.2.6 The Collection .............. ... .... ............. 6-140

6.2.7 The Copy ................................ ............... 6-149

6.2.8 The Exploitation Product--Book, Paper, and Report .. 6-154

6.2.9 A Shift and Consolidation .......................... 6-159

6.3 References ..................... .... ............... 6-162

SECTION 7 STATISTICAL REVIEW

7.1 Msnpower Data ...................................... 7-1

7.2 Document Related Data .............................. 7-10

7. 3 Cost Data .......................................... 7-25

7.4 Institutional Data ................................. 7-31.

7.5 Sources of Statistical Data ........................ 7-37

SECTION S REVIEW OF USER STUDIES

6.1 Approach ................. ... . .. .. ......... 8-1

8.2 Interpretation of Findings ......................... 8-2

8.3 Reco.endat ions .................................... 8-15

8.4 References .................................. 8-1



V

Page

SECTION 9 REVIEW OF LEGISLATION AND EXECUTIVE ORDERS

9.1 Pending Legislation ............................... 9-1

9.2 Current Statutes .................................. 9-4

9.3 Executive Agency Responsibilities for Scientific
and Technical Information ......................... 9-6

SECTION 10 REVIEW OF SELECTED PLANS FOR A
NATIONAL INFORMATION SYSTEM

10.1 Outline of the Plans .............................. 10-2

10.2 Charts on National Information System Plans ....... 10-6

10 3 VINITI. The All-Union Institute of Scientific and
Technical Information ............................. 10-6

10.4 Other Contributions to Planning for an S&T Inforna-
tion System ....................................... 10-12

SECTION I I ADVANCED INFORMATION SYSTEMS
EQUIPMENT AND SOFTWARE

i1.1 Research, Technology, and Advanced Information
Systems ........................................... 11-1

11.2 Library Automation and the Florida Atlantic
University ........................................ 11-2

11.3 The NASA S&T Informatici System and the Middle-of-
the-Road Approach ......................... ........ 11-6

11.4 On-Line Natural-Language Processing at the
Los Angeles Police Department ..................... 11-12

11.5 Synthesis ......................................... 11-15

11.6 From Systems to Components ........................ 11-17

11.7 Digital Computers and Associated Equipment ........ 11-18

11.8 Software for Digital Computer Operation ........... 11-22

11.9 Telecommunication Equipment ....................... 11-25

11.10 Reproduction Devices and Equipment ................ 11-31
11.11 Microform Equipment .......................... . . .. 11-36
11.12 Selected References .............................. 11-43

Glossary

Selected Bibliography

Index



6-1

SECTION 6

THE CURRENT SYSTEM

There exists in the United States today a loosely coordinated set of organiza-

tions and activities that constitute a de facto scientific and technical infor-

mation system. These organizations are in both the Federal and non-Federal

sectors. This section describes current system and its operations. Two views

of the current system are presented. The first is organizational and describes

the system in terms of its organizations, associated problems, and operations.

The second is functional and describes the operations associated with the docu-

ment or information flow independent of the organizations involved.

A number of important components of the current system were selected for analysis.

This section reviews the analysis and indicates problems which form one basis

for the requirements of a national system. The steps taken were:

(a) Interviews were conducted with key documentation or information

system personnel of several Federal and non-Federal organizations.

Organizational data (structure, personnel, budget, facility, and

mission) and operational data (inputs, processing, outputs, services

performed, users serviced, and interactions among elements) were

obtained.

(b) Operations of the system elements were identified from the inter-

views and related sources (e.g., Hoshovsky Report (6)). The

operational and organizational aspects were reviewed in terms of

their functions, and organizations were grouped according to

principal function or outstanding role in the information system.

(c) A number of problem areas were identified during the study, and

these are described in section 6.1.3. The problems were reviewed

to ascertain the degree to which they and the requirements they

suggest had implications for system design. System and organi-,

zational problems and associated requirements were identified.

(d) The result of step (c) was a set of design requirements in support

of an initial dnsign concept. these requirements were integrated

with others from parallel ef'jrts of the study ,vroup and are pre-

sented in section 4.



6-2

6.1 THE ORGANIZATIONAL VIEW

The major elements of the Federal portion of the present system as well as

selected significant components of the non-Federal sector are here described.

A complete description of every organization in the present system is beyond

the scope of this report. (See section 6.3 for additional references con-

cerning the present system.) In this section each of the organizations

visited is described in terms of mission, size, structure, and similar organi-

zational attributes.

6. 1. 1 CURRENT SYSTEM ORGANIZATION

Identification of Federal and non-Federal elements is not difficult. However,

to examine individual elements meaningfully requires categorization on a

functional basis. Division into these categories, as well as assignment of

an organization to any one category, is somewhat arbitrary. Most of the

large information organizations could easily be identified in more than one

category. However, assignment is based on the primary role of an organization

with respect to document and information activities. In some instances, where

a separate entity within the organization clearly fell into a different category,

it was separated and treated as a separate organization. For example, the

National Library of Medicine is grouped among the publication announcement and

distribution organizations, while Health, Education, and Welfare, the parent

organization, is grouped among the document genera-.oi's and users. Table 6-1

describes the categories into which the orgsnii'ationo were grouped and presents

a listing of the organizations visited.

6 1 1 II FEDERAL SECTOR

Figure 6-1 summarizes the organizational relationships among the principal

elements of the S&T information activities in the Federal sector. Also

included is the line of authority from the President or the Congress, as the

case may be. Most of the Federal organizations of interest to national system

design and planning are within the exocutive branch. Two notable exceptions

report to the Congress: the Government Printing Office and the Library of

Congress. The executive branch can exercise no control over their operations.

Both interact extensively with executive departments, and there are many com-

plex relationships in terms of services supplied to or received from executive

agencies.
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Figure 6-1. Federal Organizations with Significant Scientific and
Technical Information And Documentation Activities.
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THE LEGISLATURE

The Library of Congress is the largest and most important library in the

United States, both in terms of size and -L services. Its services compre-

hend the entire governmental establishment and the public at large. Its

collections contain more than 43 million items (1963 data) of whit'h more

than 13 million are books, bound serials, and pamphlets covering all fields

of knowledge. In addition to functioning as a resource for the Congress,

the Library makes its services generally available to the public. It also

performs special services on a contractual basis for several executive

agencies.

The Library is supported by appropriations of Congress, income from trust

funds and gifts, and funds transferred from executive departments for

specific operations and services. Total income exceeded $31 million for

FY 64, when tht Library returned over $4.8 million to the U.S. Treasury

from copyright fees, from sales of catalog cards and other publications.

The Library is organized into an Administrative Department, the Copyright

Office, Law Library, Legislative Reference Service, Processing Depart.ment,

and Reference Department. All are under the Librarian of Congress, whose

staff totals some 3,200 personnel,

The Government Printi! Office, whose activities are under the cognizance of

the Joint Congressional Committee on Printing, is considered the book store

of the Federal Government. It makes availatle, at nominal price, the

publications of the Federal agencies and the Congress. The Office of

Superintendent of Documents, through which distribution is made, was estat-

lished by the General Printing Act of 1895. Publlcations are announced in

biveekly pricelists and in monthly catalogs. A wide variety of items are

published Including the Con.reasional Rv-cord and Corgressional Committee

Prints, documents issued by the several executive department,; and a eneieS

for which videspre&I public distribution may be expected, "nd other govern-

ment documents. Many government reports availafle elsewhert are duplicated

ty r for wider sales and distribution. The annual payroll for more than

#,000 employees during FY 60 was more than $41.6 million. During that year.

CPO's twelve typesetting machines and nine presses produced more than

41 million catalog cards for the Library of Congress.
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Fifty-three million publications are sold annually for a total of $11 million.

Daily orders average 9,300. In addition to sales, 96 million items are dis-

tributed to libraries and addressees on departmental mailing lists. The sales

price fcr government documents is the cost of producing the copy plus 50 per-

cent of cost. The GPO is now turning bck to the Treasury about $51 million

per year in excess receipts not required for p'irchasing additional publications.

THE EXECUTIVE

The executive branch may be divided into two major segments insofar as our

review of their organization and operations is concerned. The first of these

includes the Executive Office of the Presideit, the second includes the

Executive Departments and Independent iercies71. ,e execiitive Office of the

President is concerned with administratici and policy, whereas the ExecutIve

Departments and Independent Agencies contain the operating agencies for

handling documents and information.

THE EXECUTIVE OFFICE OF THE PRI[SIDNT1 The lxecutive Office oi '-he Presi-

dent includes the Office of lcience and Technology (CET), Bureau of the

Budget (BOB), and the Naiona1 Security Cc.n-ell which includes the Central

Intelligence Agency (CIA) 7 here wre also two advisory groups: the T-esi-

dent's Science Advisory Committee (PSAC) and the Federal Council nn Science

and Technology (FCST). The CIA does not resemble the tYpical Excutive

Offi.e operation, wid data concerning itr operations are not available;

hence it is not further discu3sed. With rerpect to the national information

system, extant or planned, tht Executive Office formulates policy and pro-

vides planning or other support. The BOB _u respon ibility for reviewing

costing of any plans aMd ascertaining the ,ajlsbility and scurce of funds

to implement plans. The (MT is a policy organization rcro poasive to the

advisory organizations YAk and FrST. PSAC 13 cmoposed of eminent non-

Government scientists, vhile IC-ST conrists of Government science adminis-

trators. PSAC acts directly through rpec-i.l panel!, while FY7ST is supported

by the Corittee on Scientific and Technical Information (CoArI) in plann-

ing and advising vith respect to Information syztem r' Irementr vA develop-

mentr. *ZT provides coordination, personnel, aO nuppor!, . r( qu1red, and

maintains cognizance in this area. The plans arl -e iuirements so specified

impinge upon the Executive fr'irtrtments and lndepr-:ent Ag-'ncies usually through

coordination and comittee work. ltey may, at th' riea-ure of the President.
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be directive upon any or all of the Executive Departments and Independent

Agencies, but this is not typical. This, of course, is sul,ect to onrs-

sional approval when significant funding or changes In the operation of any de-
partment or agency in considered. Other organizations such as the recently

formed Federal Library Committee also influence policy and effect cooperative

arrangements among libraries in the Federal sector.

EXECUTIVE DEPARTMENTS AND INDEPENDENT AGENCIES. Fx-cutlve Departments

and Independent Agencies with significant S&T information and document acti-

vities are shown in figure 6-1. They are briefly described here. Following

these descriptions, tables 6-3 and 6-4 summarize their organizational and

operational characteristics.

The Department of Agriculture has a Director for Science and Education in the
Office of the S',ecretary of Agrieiture. Reporting to him Is the National

Agricultural Library, which Is responsible for Department-wide coordination

of documentation and library activities. Tt collects all signlficant material

in agriculture and related fields and issues basic bibliographies. ( The

publicatioi. and distribution of bulletins and other Department information is

in the Office of Information, not in the Library.)

The Atomic Energy Commission (AEC) includes a grneral manarer under whom there

is an Assistant for Administration. The Division of' Technical Tnformation

(DTI) reports to him, and is the major entity in AFC concerned with sclentf'r'?

and technical information. It contains directorates whose servicos Inclur e

publishing Nuclear Science Abstracts and the operating of a large extension

center at Oak Ridge, Tennessee.

In the Department of Commerce the Assistant Secretary for Science and Technoloily

is responsible for three subordinate activities of interest: The Patent Office.

the National Bureau of -tandards, and the U.2. Coast and Geodetic Survey.
t During the cource of tile study certain organizational changes occurred within

the Department of Commerce wherein the (7.. Coast and reodetic Survey wa:

incorporated into the E:nvironmental Science 7erilces Administration. The

text continues to use the old names but the new name is incorporated into

Figure 6-1.)



The U.S. Patent Office is the repository for all patents granted ty the

Federal Government. It announces these patents by means of a gazette

published weekly. It also sells copies of patents. Ii

In the National Bureau of Standards the Institute for Applied Tecnnolcgy 'i
encompasses the Clearinghouse for Federal Scientific and Technical Infor-

mation (CFSTI), which is responsible for publishing and distributing much

of the unclassified or otherwise unrestricted material produced by the it
Government in science and technology. This material is announced through

bulletins issued by the Clearinghouse and is available to the public on a

fee basis. Certain qualified users may request and obtain documents free

of charge. p
The U.S. Coast and Geodetic Survey operates basically as an information

and analysis center, although secondarily it also functions as a library

and repository in those areas of interest to the agency.

The Department of Defense contains several organizations of interest to a

national information system.

The National Security Agency (NSA) and the Defense Intelligence Agency

(DIA) are generators and users of documents. They contain their own

internal libraries and perform certain analytical services but these

are of a special nature and available to limited audiences. Data on

the size and cost of NSA and DIA were not obtained.

The Director of Defense Research and Engineering (DDR&E) is suppor+Pd

by the Office of the Director of Technical Information. This organiza-

tion is concerned with establishing policy throughout all of DOD for

scienti.fic and technical ih formation. The Defense Supply Agency (DSA)

is the administrative agency for the Defense Documentation Center (DDC). i

DDC publishes abstracts and indexes of classified or otherwise restricted

DOD (Gofernment or contractor) produced documents along with certain

other selected doc"ments. These abstract3 and indexes, published in

Technical Abstract Bulletin (TAB), are widely disseminated to DOD

agencies, contractors, and to other qualified organizations, who may

then requebt copies of the documents from DDC.

7-I
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Within the three military departments of DOD, are a multitude of docu-

ment and information organizations. By and large, these are document

generators or users, but they also contain information analysis centers,

libraries, and other organizations which perform all of the functions

related to information and document services. These are too numerous

to describe here; a recent detailed tabulation appears in Elliott (5)

and is presented in table 6-2.

The Federal Aviation Agency has several Associated Adminstrators, e.g., for

Administration, Development, the Aeronautical Center, and the National Avia-

tion Facilities Experimental Center. All of these jointly operate the FAA

library. For administrative purposes, the library reports to the associate

Administrator for Administration. The FAA co"-'tion relates to the duties

of FAA as defined in the 1950 act establishing the FAA. The library operates

in a traditional fashion, specializing in safety, air traffic control, navi-

gation and all aspects of commercial and civil aviation, including airports,

runways, aircraft facilities, etc.

The Department of Health, Education ahd Welfare has three organizations of

interest: the Office of Education, the Public Health Service, and the Food

and Drug Administration. The Office of Education is concerned primarily with

policy and support particularly with respect to information and document needs

in school systems and in the training or education of information specialists.

The Food and Drug Administration generates many documents and operates several

information analysis centers. The Public Health Service includes the National

Institutes of Health, (NIH) the National Library of Medicine, (NId) and other

headquarters and field installations. The selected field installations are

of intez,,st because of their interaction with the community of users and the

fact that they operate information analysis centers. The National Institutes

of Health also contains infor.ation analysis centers and is a document gen-

erator and user. The National Library of Medicine is a publishing, announcing,

and distributing agency. It publishes the Index Medicus, a subject index

covering most of the medical journals and literature produced in the United

States. The Index is distributed to libraries or other organizations which

further make it available to practitioners. However, the Index is also dis-

tributed directly to individuals. The NLM and its system represents or of

the more advanced applications of computer technology in thJ feld of subject

index distribution to large exdiences.

1.4?



Table 6-z. DOD Scientific and Technical Information FacilitiesI

EXPLANATION OF CODE LETTERS

a. Agriculture g. Engineering m. Aerospace physics
b. Biological sciences It. flealth. safety. pollution n. Nuclear physics
c. Chemistry i. Mathematics o. Social sciences and
d. Chemical engineering J, Medical sciences humanities
e, Earth sciences k. Materials p. Transportation
f. E lectronics . P hysics q. O ther M a o3ub e t

Name and address of facility Contractor. if any covered by facility
(For explanation of

Department of Deens:coeeabe)3
Dellws Documentation Center, Aleandria,........................------

Va.
Advisory Group on Electron Devicee, 54 New fYoek Univea Y, College c, , , iQ.

Broadway, New York, N.Y. of Enginerlnvtearch Di-

Ballistic Missile Radiation Analysis Center, Institute of Science and Tech-
gan, Ann Arbor.

Central Activity for Shock Vibration and-----------------------------gI
Associated Environment, Washington, D.C.

0wramiu and Graphite Information Center.
A F Materials Laboratory, Wright-Patterson......................------- ...
Air Force Base, Ohio.

Chem~ical Propellant Informatioi Agency, The Johns Hopkins University, di

Silver Spring, Md. (c/o A pplied Physics Baltimore, Md.
Laboratory, John Hopkins U.niversity).

Con~titutlon of Binary Alloys, Illinois Instt- IIT Research Institute, Chica-, I
tute ofTechnology, Chicago, Ill. go, I1l.

Counterinsurgency Information Analysis Cen- The American University,
ter COIN), American University, Wash. Washington, D.C.

Coumbus Ohio.
Defender Information Center, Battelle, Co. Battelle Memorial Institute, tq

DefenseAtomic Support Agency D~ata Center, General Electric 'Tempo, Santa q. c, f. i, 1, n
735 Stale St., Santa Barbara. Calif. Barbara. Calif.

Defense Mtetals Inomation Center, Battelle Battelie Memorial Institdte, ks
Memori.:) Institute. Columbus. Ohio. Columbus, Ohio.I

Electronic Properties Information Center, Hughes Aircraft Co., Florencef
hughs Aicrat Co, ClverCit, Caif. and Centinela, Culver City,Hughs Aicrat Co, ClverCit, Caif. Calif.

Engineering Design Handbook. U.S. Army Engineer Desig Handbook Of- g, kt. p
Material Command, Washington, D.C. fice, Puke Unhiversity, Dur-

ham. N.C.
Evaluation Itrv,nch. Coastal Frngineepring Re -------- ------------- g. kIt

search Center. Department of the Army,
Washington, D.C.

IHihernation Information Fchanee, Office of .--------- b------l
Naval Research Itranci, (Jifice, C hiciigo. 1ll.

Human Engineering Information and Analysis Tufts Uiversity, Medford, o
Services Project. Medford, Mass. 'rare of M ass.
Tufts University. Institnte for PsychologicalI
Researchi.

Infrared Informatin and Analysis Center, University of Michigan, Ann I
Ann Arhor. Mficl. (care of University of Arbor. Mich.
Michigan, Institute of Science and Tech-
nology).

Mechanical Properties Data Center. flelfour Belfour Engineering Co., But- k
Engineering COL. Sut tons Bay. Mich, tons Bay, M ich.I

Military Entonlology Information Services, Biological Sciences Communica- b
Walter Reed Atrmy Medical Center, Wash- tion Project, George Washing.
ington, D.C. ton University, Washington,

D. C.
NationgPqiex of Fungus Culture, U.S-------------------------.......b

Army Natick LaboratorIes, Natick, Mass.
National Oceanographic Data Center, Wsh-------------------------........I

ington, D.C.
Nondestructive Testing Information Service-------------------------.......c, f, g, I, J. kt, I

Army Materials Research Agency, Water-
town, Mas

Pliutiws Technical Evaluation Center (PLAB- The Franklin Institute, Phila q
TEC), Picatinny Arsenal, Dover, N.J. deiphia, Pa.

prevention of Deterioration Center. National Natoa Aaem oScnc,
Academy yet Science, Washington, D.C. Washi1ng0Project SE TE, New York University, Calleg Scoo ofW'ner n
of Engineering, Research Division, 401 W: Scene e York ivr
206 St.. New York NY.sl NY

Radiation Effects Informastion Center, BattelleBelelMmra Isiue,.
Memorial Institute, 50 King 4t., Columbus, Columbus, Ohio.

Remote Area Coullict Information, Battelle Battelle Memorial Institute,Oho
Memorial Institute. Columbus. Ohio. Columbus, Ohio.

Thormophyqical Properties Researeh Center Department of Mechanical e- ks
(care of Purdwie Unive"rIty, Department of uneerig. Purdue University,
Mechanical Engineering), Lafayette, Ind. Ltafayeteled.

Vole Seismic Information Analysis Center, Ueet of the University of q
University of Michigan, Nuclear Delectieuo Michigan, Ann Arbor, M ich.

Office, A dwanced Research Prolectsi Agency,
Ann Arbor, Mich.

11o te secretary of Defense:
Administrativye Services Branch Document............................. b, f,, i,, Ij.is

Ibrary, Room ID 87, Pentagon, Washing- 1,n. q
t. D.C.

Director AdItnistratIre Division, Aelminis-................... .......... f 1. m
trative Services Technical l hrary, 5ith
Street sad Courthouse Rd., Arlington. Va.



M ajor subjectsNunm and address of facility Contractor. If any covered by facility
(For explanation of

,ode we p. 118.)

Department of the A rmy:
Arow Metepiesl Commaond.

(Ar M~~yCobmimansd)
Biranch. Army A viation and Surface Ma-
terli Command. Warren . M ich.

Technical Information Offie, Army Mobility ---- .............. c, I, g, kt, p
Command, Warren, Mich.Army Transportation Research and Engineer . .................. c, d, f, g, 1, kt, 1,ina Command, Technical Library. Fort m, pEustis. Va.

Army Tank-Automotive Center. Technical .............. ..... i. o. q
Information Office. Warren, Mich.

Army Engineer Research and Development ............... c, d, a, a. 1. 1, n. ktLahratories. Scientific and Technical In-
formation Biranch, Fort Belvoir, Va.

(Armyg Atiule (bosimand)
Redstone Scientific Information Center. Red--------------. .................. .P. a. g. i1. m.stone Arsenal. Ala. n(Army .1it nitions Command)
Technical Information Branch, Plcatinny-----------------------------c,. d. .it, 1, i. 1m,Arsenal, D~over, N.J. QTechnical Information D~ivision, Army Chem ............................. b, c, d, e, J, , I1ical Research and Development Labora k, . I,1 qtorits, Edrewood Arsenal. Md.
Technical Information Division Army Bo -.....---...................... a, b c, d, it h, Ilogical Laboratories, Fort Detrick, Md. IIILibrary, Frankford Arqenal, Philadelphia, Pa. 1 ........................ bc. d, g,i1, i, 1, nTechnclWrting Section, rankford Arsenal I-------_-..................b, c. d, it, I, kt, 1, itPa.
Foreign Intelligence Section, Frankford Arse-------------...................b, c, d, g, 1, it, 1, nnat, Pa.

Armyp Test and Feotuation Command:
Records and Files Section, Yuma Proving............................. 1, h, ktGround, Ariz.
Technical Library, Aberdeen Proving GroundI............................. g, It, It, b, c, d, e, 1.Md. nTechnical Library, Electronic Proving.........................-- _c, e, 111, p, qGround, Ariz.
Technical Library, Dugway Proving Ground I............................b, c. d, g, h, i.,J, it, I,Utah. aTechnical Library, White Bands Missile............................. b, c., d, P. g, h,. I, kt.Range, N. Meci 1. m, n, p, Q

Army Weapons Command: 
I ,1

Research and Engineering Laboratories,
Watervliet Arsenal, N.

Technical Information Branch, Rock Island......................-------... , ItArsenal, 1ll.
Technical Information Section, Springlfield........................-----I c, d, J, i. kt, I

Armory, Mlass.
Army Elecfronics Command:

Technical Documents Center, U.S. Army.........................------c, d, 1. , It nIElectronics R & D Laboratories, Ft. Mon.............................. c, d, i, J, k. ,
mouth, N.J.

R&D Direta rate:
Technical Informat ion Office. Iharry Diamond.........................------c d, P, III ht, i, i .Laboratories, Washington. D).C. 1: m. nTechnical l~ihrary, Army Materials Research ............................ e, il, IAgency, Watertown, Mass
Army ('old Regins Research and Engineer.............................. P, eg. it

ing Latworatorie't, Hlanover. N.
Technical Library, Army Natick Laborato -.........................----- c, 1, i, in, g. qries, Natick, Man.

W~le of fhr Snrqeon G;ene.ral:
IMedical ("nit Library, Army Medical Unit.......................-------

Fort D etrick, Md.
Library, Army Medical Research and Nutri-............ ----........... hc

tion ~ia,ratory, Venvec, C'olo.
Technical lNirnry. Arnmy Medical Equipment.........................------q

Resparcl) and I :eveloinent Laboratory,
Fort Totten, Flimihing. N.Y.

Army Medical llesearch Laboratory, Fort .........................--- h, J, I
Knox, Ky.

Armuy Aeromedical Research Unit, Fort............................
Rucker, A la.

Ariny Surgical Research Unit, Publicationq ...........................
Biranch, Btrooks Arimy Medical Center,
Fort Sant Hlouston, Tez.

Walter Reed Army institute of Re."arch, lerner & Co., Washligton, h. c
Washington, D.C. D.C.; Colgate-Palmollve CO.,

New Birunswick, N.J ,Service
Bureau Corp., New York.

Library, Waiter Reed Army Institute of......................... b, c, J, qResearch, W~ohington, I).C.
Technical Reference Library, Forest Glen.................. ....... .. , qSectioni, Walter Reed Army Medieal ('enter,

Washnngo~n, D.C.
Corp8 nf AEnineerlae:

Scientific and Technical Information DivisionI............................g
Oflos of the Chief of Engineers, Washington,
D.C.

Ohio River Division Engineering Construc....................--- -...... g, k
tioS Laboratory Library, 8851 Marlemont
Ave.. Cincinnati. Ohio.
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Name and address of facility Contrator, if any covered by fi Ity
(For explanation of

code wee p. 115s.)

Resea-rch Center Library, Army Engineer .................. &'k
W'attrwa3's Experiment Station, Vicksbur,
MiWs

Army Comiat DereeopmWtn Comm-ad:
Administrative Division. Army Combat........................-----

Development Command Artillery Agency,
Fort Sill, Okla.

Air Defense Agency, Combined Arms Group .............................
Fort Bliss, Tex.

Document Control Center. Medical Service........................------
Agency, Fort Sam Hoiastou. Tex.

U.S. Army Combat Development Command -----------------------------
Documentary Library Branch, Fort Mec---------- ------------------
CeIlan. Ala.

Army Combat Development Command------------------------.......
Nuclear Oroup. Fort Bliss, Tex.

Department of the Navy:
Naval Observatory Library, Washington ------------------------------ mr

D.C.
Naval Oceanographic Office Library, Suitland------------------------------ e

Md.
Technical Library, Special Projects Office ----------------------------- g 9., n1

Department of the Navy, Washington, D.C.
Marine Corps Schools, J. C. Breckinridge----------------------------- 9

Library, Quantico, Va.
Command Operational Test and Evaluation ----------------------------

Force, Information Center, U.S. Navel
Station, Norfolk, Va.

Buresi of Nseu Weepeut.
Technical Library, Bureau of Naval Weapons ----------------------------- q

Dearment of the Navy, Washingtn D C
Naa Ir Development Center Techni ----------------------------- q

Libirary, Johnsville, Pa.
Naval Air Engineering Center Technical-----------------------------, gb , k

Library, Philadelphia, Pa.
Naval Air Test Facility (SI), Library and----------------------------- g

Technic . 'iles Office, Lakehurst, N.J.
Naval Air Turbine Test Station, Technical----------------------------- 9

Library,. Trenton, N.J.
Naval Avionics Facility Technical Library- ----------------------- ....

Indianapolis, Tnd.
Technical Library,. Naval M issile Test Center------------------------------ g

Point Mugu, Calif.
;aval Ordnance Laboratory Library, Corona-----------------------........ q

Calif.
Naval Ordnance Laboratory Technical Li ---------------------------- q

brary, White Oak, Md.
Naval Ordnance Test Station, Technical In------------------------------ q

formation Department. China Lake, Calif.
Naval Underwater Ordnance Station, Li------------------------------ g

brary and Technical Information Division,
Newport, R.I.

Naval Weapons Laboratory Technical LI------------------------...... i
brary, Dahigren, Va.

Allegany Ballistics Laboratory Tecinicall Li- Hercules Powder Co., Cumber- c, g
brary, Hercules Powder Co., Cumberland, land, Md.
Md.

ApidPhic Laboratory Library, The The Johns Hopkins University, q
JhsHopkins University, Silver Spring, Baltimore, Md.

Md.
Aple hsics Laborator7 Library, Uni- University of Washington, a,1I
vesiy f asinto e attle, Wash. Seattle, Wash.

Ordnance Aerophysics Laboratory General General Dynamics/Pomona m
Dynamics/ Pomona, Daingerfield, 'rex. Dalngerfleld Division, Dial-

Ordnance Research Laboratory, Technical Pennsylvania State University, 1,1I
Publications Section, Pennsylvania, State University Park, Pa.
University, University Park, PV.

Bureau o7M ir Technical Library, Depart-------------------------.......Q
ment of the navy, Washington D) C

David Taylor Model Basin, Tecnical Infor-------------------------......g1,i, k, I
motion C enter Carderock, Md.-

Nrgu Applied &clee Laboratory Technical-------------------------.... gItk
libay Brookly~n, N.Y.

Naval Boilr and Turbine Laboratory Tec.h. .............................-
cal Library, Philadelphia, Pa.

Navy Electronics Laboratory Technical Li-------------------------.......a,(
brarty, San Diego, Calif.

Navy Marina Engineering Laboratory, An------------------------.......

Navy Rine Defense Laboratory Technical ................. ,
Nav Panama City, Fla.-------------------,

Nvlailogical Defense Laboratory Li-------------------------.......b,a
brrfrnch, San Francisco, Calif.

Nzavrytndrwater sound Laboratory Techni-------------------------a,..... eg, I
cal Library, New London, Conn,

Ojlce ofNaal nosarok,
Naval Research Laboratoary Technical Infor-------------------------.......q

mation Office, Waithington D.C.
Naval Trin4 Device Crente, Technical------------------------......

Library, Port Washington N.Y.
Navy Underwater Sound Rieference Labora..............................-

tory Library, Orlsado, Fla.



Major quhiectst
N ame and adress of facility Contractor, if any eovered hy facility

(For explanation of
rode I## p. I3Is

Naval li.,Iogicaj Laboratory Library. Oak . .................. b

l1dtiun Laboratories 1-Ibrar, Columbia Uni- Columbia University, Dobbs a
vrrity, lDnhh Ferry. N.Y. Ferry, N.Y.

R;,reflu of .fedicts'e and su'pr~r
Naval MedlicAl Field Resarch L a abo..t.....r y........ ...

Camp Lej..tzne, N.C.
Nav Medical Neurojwychlatrlc Research...........................--

,'nilt. San fileoCallf.
Naval' Mecl eseareb Institute, Tnchnlcal..............................

Rleference Jihran', tlethesda. Aid.
Nnral Melical lie.parch Laboratory. Techni -------------------------------

cal information Section, Groton, C onn.
Naval Mledical Reqwach Unit No. 2. 'lalpaL.................. .... ....... j

Taiwan.
Naval Medical Reech Unit No. 3. FPO........................

New York, N.Y.
Naval School of Aviation Medicine, Pens --------------- ---- J. m

cria. Fla.
flurrol of Nqrvsl Pomn,,oc:

rerwvnnel Research Activity Technical.............................o-
Library, W'nshington. l),C

Pecaoiiel Research Activity Technical Li --------......... ............
brairy. San Diego. Calif.

Naval Postccaduate School Library. Monte-............................ q
rey, Calif.

Thiceavi of Supplies andi Acroiinds:
Naval Stipply Reseparch and Devclopment --.........--- k, p

Facility Lilbrary, Bayonne, N.J.
Pitceaui of Vards and Dockse:

Naval Cilvil Engineering Laboratory Tech -................---..........
nieal Library, Port Htuenemne. Calif.

Department of the Air Force:
Alir Forep Slyfemrvs Cammend:

Headquarters Lihraty, Air Forcm Systems-------------------
Command. Andcews Air Force liapt,
WPqhincton. D.C.

Foreian Tfrlisclony nirn~:
LibraT'ry Division. Foceigon Technology Divi.- ---------------------------.

sion, Wright-Patterson Air Force Damp.
iDayfon. Ohio.

Technical Lhrr Los Angeles Air Force Sm. Thmficne Co. Inc.. Ios An- g
tion . Los Angeles. Calif gaeCallf.

Reseesrrh arid Tecfiaoo Diriaiori:
Materials Information Branch. Air For"s Reverch Institute. I(nilversity It

Materialsc [Aboratory, Wright -Patterson Air of Dayton, Dayton. Ohio.
Force Rase, Dayton. Ohio.

Rome Air Development Center. Library a
Services Section, ()rimfss Air Force Base,
Rome. N.Y.

Air Force Weaponq Laboratory, Technical n
Information Division, Kirtland Air Force
Bas;e, N. Met.

Naiiss~a Raflen Division:
Air Force Eastern Test Rangve Technical Guided Mssiles Range Dlv- g

Library. Patrick Air Force Base, Fla. sion, Pan American World
Airways Inc.. Patrick Air
Force Ca.., Fla.

Mlrmapue Afedical DiiPaos,:
School of Aviation Medicine, Aerouedleal

Library. Brooks, AIr Forme base, Tex.
Aeromodical Research IAboarxtories Library, b.j

Wright-Patiersn Air Force Hase Ohio.
6570ith Personnel Rearch Laboratory, Li- q
hrnry, Lackland Air Force Baie. Tex.

Ml71st Aeromedical Reseach Laboratory ............................
Library, IlIollonman A ir Foi ce 11ase, N. M et.

Arnold Engrineeringt Development Center ............................. g
Reports Dirvision. Tuallahomna, Tern.

Arnold Fnglneecing Development Center. A RO, Inc., Tullahomia, Tenn. g
Technical l,itumry, Ttullahoma., Tenn.

Air Proiving firoitnd Center. Technical Infor-----------------------------....pi
mation. Fitlin Air Force piase. Fla.

Air Force Flight Test Center Technical .............................. I
,ibrary, Fdw-rds, Air Force Base, Calif.

Air Foirce I oqi'tic.o Commantd:
27Mlih Airborne Winn Technical Library ................................ p

Wrililit-11itteaof Air Force Hass, Ohio.
Ofice"!reonr ,leo'50CC feascc:

Air Force, offire of scien tine Research. Re. ........................... b1.e6, it
seftrch I ,brirv. Wa~inutott, 1) C'

Filropeain 11ler.c Office of Acrous,tee liesarch ............................. b, c. s. f, It . 1, M
Technical Informiation offlice, A 1'06567, New
York. N.Y.

Aeronnace itesenrch I,.iiritori-, tveseh---------------------------... 0,
intor,ttioln ollce. wrijtut.i'ittrsofl Air
Force 11:0c., 01110.

Air PrtesCabridgle iterch 11-abnarit ................ e e, I.,
Technical SArvirs's Divition, 1, (0 rinseoim
Fild, beodford, Moa.

Omee of tehrc AnaiveeS Technical ibramry ......................
Hoioman Air Force tlase, N. N1e,.
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The Department of the Interior contains a number of Assistant Secretaries res-

ponsible for activitiet in various mission or disciplinary areas, for example,

mineral resources, and water power and development. Within these secretariats

are several bureaus which maintain technical libraries and library services

for their own staffs as well as for the general public. Of particular inter-

est are the Bureau of Reclamation, Bureau of Land Management, Geological

Survey, Bureau of Mines, and Bureau of Commercial Fisheries.

In the National Aeronautics and Space Administration (NASA), the Office of

Technology Utilization has two divisions directly involved in scientific and

technical information handling: the Scientific and Technical Information Divi-

sion (STID) and the Technology Utilization Division (TUD). All American and

most foreign aerospace scientific and technical information is covered by these

divisions. The STID is concerned with information requirements of NASA, its

contractors, and other Government agencies. TUD is concerned with informing

American industry of technological and scientific research and development

results which can be exploited by the American private economy.

STID collects foreign and domestic scientific and technical aerospace report

literature which is abstracted, indexed, and announced (by a contractor). In

collaboration with NASA, the American Institute of Aeronautics and Astronautics

(AIAA) acquires foreign and domestic scientific and technical aerospace pub-

lished journal literature, which it indexes and announces. In adrition, STID

offers demand bibliographies, specialized research and development reports,

listings of NASA translations, and original and reproduced primary and secondary

publications. These publications and reports are disseminated by standard dis-

tribution, user-initiated computer retrieval procedures, and computer-based

selective dissemination procedures.

TUD sponsors meetings involving Government and private aerospace, scientific

and technical organization representatives. TUD publishes proceedings and

records of these and related meetings, and publishes documents available to

American industry through the Clearinghouse for Federal Scientific and Techni-

cal Information.

The Nationai Science Foundation includes the Office of Science Information

Service which supports research and sponsors journals and other ventures in the

area ot documentation. OSIS operates with a $12 million annual budget which is
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applied in the following areas: (a) Support of research, mostly at universi-

ties and nonprofit institutions directly concerned with information sciences

and advancing technology in that field; (b) Support and subsidization of new

journals and similar ventures which have been evaluated by OSIS as making a

positive contribution to some area of science. A typical example is their

subsidy for the initial publication of the journal American Documentation.

In the Smithsonian Institution, the Office of the Secretary is the administra-

tive agency within which is a library division operating several libraries

wi+ti the Washington complex and at Cambridge, Massachusetts, and the Panama

Canal Zone. These library operations are primarily for support of Smithsonian

personnel, serious scholars, and other Government agencies.

The International Exchange Service (IES) within the Smithsonian Institution is

the focal point for the exchange of documents with other countries. A signifi-

cant portion of the documents available for exchange are produced by tie

Smithsonian, but the majority come from other Federal agencies and include many

congressional reports and prints. These are sent to the International Exchange

Office where they are then forwarded to foreign countries in accordance with

agreements. The Exchange Office also receives documents from foreign countries

and distributes them to Smithsonian or, when appropriate, to other Government

agencies.

The Science Information Exchange (SIE) receives, organizes, and disseminates

information about current scientific research. Its basic mission is to provide

information for planning and managing rezearch activity supported by the Gov-

ernment and non-Government organizations. It promotes the exchange of informa-

tion concerning current research and focuses on the prepublication phase, to

correct the information gap between the time a research project is initiated

and the time its results become generally available in a publication.

SIE acts as an information center or special library. Notices of research proj-

ects, each containing a 200-word technical summary are analyzed, indexed, proc-

essed and stored in computer and manual files so that many items relating to

questions about projects can be quickly retrieved. More than 100,000 records

were established and 34,000 requests were proc.ssed in 1964. Although SIE is

operated within the Smithsonian, it is financed by the National Science Founda-

tion.

-MOP*' ~
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Summary of Executive Departments and Agencies. Table 6-3 summarizes selected

organizational characteristics )f the organizations, as ascertained by the

interview program.

6, 1 * 1 ,2 THE NON-FEDERAL SECTOR

While the organizations in th, non-Federal sector are functionally similar to

those in the Federal sector, their structure, purposes, and metnods of opcra-

tion differ in considerable degree. They also differ amcog themselvc: in the

degree to which they interact or are dependent upon thp Federal sector for

support. Nevertheless, a comparable cateaorization relative to functions can

be argued. There is, of course, nc central line authority or similar structure

as in the Federal sector. There are groupings in terms of functional or work

relationships but no legally defined relationships among these clusters. No

organization chart or similar device could therefore adequately represent the

non-Federal sector. It becomes necessary to discuss clusters or aggregates of

organizations which have been similarly categorized. Here, as in the Federal

sector, there is a diversity of organizational structures and operations.

Libraries. Two groups of non-Federal libraries are of significance with respect

to scientific and technical docunents and information. These are the univer-

sity libraries arid the larger public libraries. Visits were made to four uni-

versity librariec (Marylanri, MT, Harvari, and UCLA) and to two public libraries

(the John Crerar Library* in Chicago, and the New York Public Library). Typi-

cally, the university library has a central facility responsible 1'or acquisi-

tions and cataloging plus a number of discipline-oriented branches throughout

the university. Harvard supports some 87 such branches. While the central

facility maintains at least nominal control of the several branches, the branches

tend to act autonomously, in acquiring and/or cataloging. The university librar-

ies operate independently cf the Federal sector except for benefits derived Ir-:

boing oart of universitlej or from their ieoignation as Fede al dep sitories.

The public libraries may or may not operate branches (Crerar dnoe not, New York

Public Loes) but the branch libraries are typical'y not of IntcM-re;t, in terms o

s'ien-e and technology. Some public libraries are involved in Federal oporatlon ;.

*Claosifled by some authorities as a research or special library, it is her,.
,tsignated as a public library becauoe its charter and rnods operarndi arc
directed toward public service.

W .-- -- re
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For example, CrJrar maintains a repository for GPO, DDC, AEC, and the fcreign

language translations 'roduced for the Special Libraries Association (SLA)

sponsored by NSF.

Non-Federpi libraries are a prime source of' documentation and information f

the many scientists, scholars and others who do not have access to much of thc

Federal system. They also serve as local distribution points and depositories

for Federal documentation.

Information Analysis Centers. The information analysis center is very much the

.ame in the private sector as in the Federal sector but no two rre alike. C.-Iy

one information center facility was visited in the private se tor, the RattrelP

Ie'norial Listitute. Howeveli, Battelle actually operates about i4 infor-,atic, n

centers. Several of these ar perated for the Federal Government cn contrat

Witht . Wh-le tetse are c:_ o t-rac tor-manned and contractor-ope rated, they are

in rt allij' Fedral inifrmation centers. Battelle also operates a nu.ber u,'

I nfermmt!L: centers for com.mrcial or industrial groups.

Partly caase the sare organization operates the several information eent;rs

the private aa. Pederal centers are vEky much alike in structure and operati: n.

However, the Federally supported centers are larger. Per"nent staffs are

assigned to thl' particular information centers and these ae supplenznted t-

specialists drawn from several possible soures. In the case of Battelle, hb

cause th_ information eenters are embedded in a research Vt t , Vith a fTA.r

library facility at its disposal, the outside aupport vould torie fr' pe.,.,nnei

who are mmbers of the institute.

F_.bl icut ionA.,nouncement and Distribution Organizalions. Wvo different group-

nR.s of organizations exist in this area. The first are the coerciai rirrz

wh-ich rlarn&e from the giant publishers, such as McGraw-Hill, to a host of o-all

,t:att ig.g indexing, or translation services. The second are the .r- . ..

* 'ietie3 involvrd in such activities. The piblication of Chemic a Abstr-- Vy

th- American Ch-1ical Society is an example.

The couercial enterprises in this area are supported nnly indirrectly by t,%-

?"-dez-al Governrne:t, through subscription to t"eir cervices. The prmfetssi:nal

,--vietles, -n the other hand, are more directly supported in coe publivationc

•'* + -u-ntsticn research activities. Comercial enterprists ot.ect soretimlz
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to Federal support practices (particularly establishment of new relationships) ]
relative to roncommercial entities. On the other hand, important and innc-a-

tive services which might not be commercially feasible would not be available

without direct support by the Federal Government.

Document Generators and Users. In the private sector there are two major groups

that would be so categorized: the industrial organizations, and the universi-

ties. The industrial organizations are by far the prime producers of report

literature, particularly for DOD, NASA, and AEC. This literature is paid for

by the Government and goes by primary distribution to the Government agencie 3
concerned as well as other agencies when appropriate. In terms of document

generation, the interface between the industrial organization and the Govern- 3
ment would be by means of the contracts officer or the particular operating

entity with which the contract has been made. 3
University sources are contributing more and more to the report literature.

However, they rzmain as the primary source of serial literature. Insofar as the 3
report literature is based on Government-sponsored contracts, their distributlon

is very similar to that of the industrial groups. The serial literature is in-

put directly to the journals involved with open publi-ation in accordance with

the policies and practices of a particular Journal. 1
Both the industrial organizations and universities tend to act in similar ways

with respect to the u.;e of documents and related services. They typically go

through the local library facility for processing requests and performing jari-

ous reference services such as retroactive retrieval. The librarians and their I
staffs are then responsible for the interaction with the Federal sector. The

librarians also are responsible for dissemination of materials received other 1
than by requests.

Administration, Policy, and Support. Included in this category are a number of I
organizations who are interested or concerned with the operations of document

and information services both in the Federal and private se'-tors. However, they

do not get directly involved in such operations. These are typically associa-

tions or organizations (e.g., the Association of Research Librariet) or profes-

sional societies (e.g., the American Library Association) concerned with

documrintation or information operations. (See table 6-i for organizations

vizited which are grouped nere.)
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In some remote sense these organizations can be considered to establish policy

for operations within portions of the private sector. This is done by means

of standards or similar mechanisms which are developed and promulgated by these

organizations. Implementation of such policies is possible only on a voluntary

basis.

Summary of Private Sector Organizations. Table 6-4 summarizes and presents

selected organizational characteristics of the organizations Just described,

as ascertained by the interview program.
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6. 1 .2 CURRENT SYSTEM OPERATIONS

The preceding section described many of the organizations in the current system.

In this section, the organizations will again be reviewed but from an operation-

al point of view. They are grouped nere in accordance with the five categories

described in table 6-1; viz, libraries; information centers; publication, announce-

ment and distribution organizations; document generators/users; and administretive,

policy and support organizations.

In the reviews that follow, organizations are not singlci out for individual

description. Rather, the typical organization's functions and operations (in

each category) are discussed and reference is sometimes made to particular

organizations for illustrative purposes. One exception is in the realm of pub-

lication, announcement, and distribution organizations where each entity is

individually described.

6e 1 .2. 1 LIBRARIES

The following sections will describe, in general terms the organization and

olerations of libraries in the United States as they relate to the development

of a national system for the efficient handling and use of scientific and tech-

nical documentation. This will include descriptions of various categories of

libraries, their operations, funding, personnel, and the extent to which they

are interdependent, similar and dissimilar. For perspective it will be useful

to cite some over-all statistics.

For 1964, it is estimated that there were some 17,000 'ibraries in the United

States and Canada. Total library income for that year iz estimated at $900

million. These libraries were staffed by approximately 70,000 qualified pro-

fessional librarians of whom some 5% were eqployed by the Federal Government.

If the American Library Association's standards for public, school and academic

librales were to be met, twice as many librarians would be required, along with

enormously increased support. Yet the total of professionals graduated by the

nation's library schools is hardly more than 3,000 a year.

The proportion of library budgets and personnel devoted t-, scientific and

technical literature is very lifficult to estimate and aries greatly with type

of library. For the larger research libraries the proportion of effort devoted

to these areas is estimated at 25 - 35%.



CATEGORIES OF LIBRARIES

For this description the nation's libraries have been categorized as public

libraries, academic libraries, special libraries, national libraries, depart-

mental and agency libraries. School libraries are not described. We define

public libraries to include those libraries which are funded by private or

foundation funds, municipal funds, or other non-Federal monies. Academic li-

braries are those libraries which are part of colleges and universities.

Special libraries include business and industrial libraries not a part of the

Federal system. National libraries include the Library of Congress, the

Nationa. Agricultural Library, and the National Library of Medicine. Depart-

mental and agency libraries include all other Federally-supported libraries.

Any description of libraries in the U. S. must recognize the importance and

pivotal position of the Library of Congress. The public libraries, academic

libraries, and a large proportion of the special and departmental libraries

look to the Library of Congress for authority in descriptive and subject cata-

loging. This authority is ensured and perpetuated through the sale of the

Library of Congress cards, various Library of Congress publications, particu-

larly the classification schedules and updates of the list of subject headings

used by the Library.

There are many explanations for the pre-erinence of the Library of Congress

as a source of authority and dependence for the libraries of the country. The

principal historical reason for the dependence is the development of the card

service and the fRct that the Library through the copyright laws was able to

obtain a comprehensive collection of domestically copyrighted materials.

Secondly, libraries of all kinds were impelled to reduce the cost of cataloging

aad other processing. They became ir.reasingly more dependent upon the Library

of Congress for descriptions and subject categorizations. The Library of

Congress became a central collection to which all parts of the country might

turn for library materials and reference assistance. Apart from its major mission

of serving the Congress, it ihas given service on a national basis to scholars,

scientists and technologists, through inter-library loans, photographic repro-

duction, and direct mail responses. In the course of these activities it built

a National Union Catalog which records the location of books in research col-

lections throughout the country and is an indispensable feature of the machiner.

of intcr-1.ibrary cooperation for American libraries. The Nationil Union Cat- lo:,
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though it has enphasized book materials primarily, has provided a means for

making holdings of useful materials known to all libraries and thereby to schol-

ars, scientists, and technologists.

The development of two other national libraries, which have taken rather different

courses in organizing and developing their services to other parts of the re-

search community, particularly with respect to the sciences and the technologies,

illustrates both the virtues and the inadequacies of the Library of Congress

system and, indeed, of those other two national library functions. The attempt

to cover massive collections in very broad subject areas has led to descriptions

and services which are inadequate to a highly specialized research, and, at the

same time, rather too ramified for small general libraries. The lesser libraries

have made themselves dependent through imitation and, to a degree, unresponsive

to the immediate public they serve.

In op-ration, particularly with respect to scientific and technological literature

the libraries of this country, apart from a few notable exceptions, have operated

as black boxes. They do not in any real sense know what they are receiving with

respect to demand and subject matter, nor do they know in detail what is being

used, by whom and for what. Traditional, statistical rtcording has been tied to

the internal operations, and has been accumulated primarily for budgetary and

administrative purposes rather than for knowledge of and adaptation to tho needs

of users.

Me ways in which librarians have chosen to organize their activities, particu-

larly in the larger libraries, from which others toke their authority for emu-

lation, has been one of separating the activities into selection, acquisition,

cataloging, reference and circulation. The segregation of materials that are

inputted to the enterprises are primarily by format in terms of books, serials,

manuscripts, and other physical forms.

The systems of classification and subject description in common use derive

from traditions of scholarship and the subject distinctions that are made

through discipline in the academic area. It shnuld be said that there are

two distinct streams of bibliographic and subjr-t description that have come

down to us from the pre-World War I era. The library stream is represented

by the Dewey Decimal System, the Universal Decimal Classification System,
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and the Library of Congress Classificaticn system. Other library classifica-

tion schemes have been invented over the years but have limited influence in

the current era. The other stream of bibliographic and subject description is

exemplified by the encyclopedic efforts of the early twentieth century repre-

sented by the development of Chemical Abstracts, the International Critical

Tables, and the chemical encyclopedias. In most areas of science and tech-

nology the perspectives and philosophies of organizing knowledge remain very

much as they were in 1910.

The recent emphazis of what we have come to call mission-orientated activities

that cut across the zo-called disciplinary categorizations of the past, and

the emergence of new areas of inquiry and development make past representation

systems obsolete and unworkable for the present or future. If progress is to

be made, the same kind of effort, imagination and skill must be brought to

bear on the systems of bibliographic and subject description today that was

exerted between 1880 and 1910. It will not be sufficient to confine ourselves

to the transformation of the manual systems of the present into machine-readable

and machine-manipulatable form for computers.

In many ways it can be fairly claimed that the United States has the finest

systems of library services in the world. Yet when one considers the enor-

mcusly variable ways in which libraries are established and maintained, it is

clear that apart from the academic communtity In which the role of 1ibraries

supporting the teaching and research programs of colleges and universities Is

much more clearly undcrstood, it is truly remarkable that the libraries of

the nation satisfy the demands that are placed upon them as vell as they do.

This is nowhere more clearly illustrated than in the Federal system. As has

been indirated by Luther Evans (3) the formation and growth of departmwntal

librarics has renerally been adventitiols: "In most cares the Jurlsdlction

of a new agency has been defined without reference to the maintenance of a

!:brmry. Rarely ha. an agency defined the function of a library and the scope

of is acquiritic n policy in its formative stager, or adequately estimated Its

S-rf, -ro-wth rnd fnancing. It may 3eeir strange to the student of government

agencies or public administration that such a degree of unplanned or unorranized

activity hat been permitted in F.ederal libraries. The re.ison is that sellom

have high policy oiflcerG in government concerned themselves seriously with

library development."
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Once the books are on the shelves, the main incentive to review library policy

comes from the librarians' demand for more staff and more space rather than

from any clear conception of the utility of materials and services to users.

THE LIBRARY NETWORKS j
Figure 6-2 illustrates the contrast for the library users and for the operational

situation of a typical special library in industry and a university library.

The situation illustrated here for the industrial library is also characteristic

of many departmental and agency libraries; that is, there is one point to which

the user may repair for service in all subject areas. This assumes that the

given library will collect in those fields of greatest interest for the firm or

agency and will otherwise serve their diverse publics through obtaining materialsj

from other stores on demand. I
The ..tuation for the university library is rather different. The user of

such a library must know that the specialized subject matters are more likely J
to be contained within several branch libraries such as a physics library, a

chemistry library, a medical library, etc. He may have to repair to several

of these to cover his subject requirements as well as diawing upon a large

central collection. With respect to the large public libraries the situation

shown for the university libraries is reversed. That is, the specialized col-

lections will most likely be contained within the large central library, with

the satellite branches replicating a general collection rather than a special-

ized one. As with all configurations, easc of access to the content of the

library collection is inversely proportional to its size, and depends upon

the degree to which it is segregated into rpecia Jzed collections.

The other characteristic which must be reco enized is that the typical indus-

tria] or small Federal agency library is hiihly dei-ndent upon the existence

of the large university or public library collections and depending upon loca-

tion, upon the national library collections and services. They do not, and

probably cannot, collect comprehensively enough to gratify the requirements

of their user populations. This dependency is particularly otrong in the area

of serial literature. Thus, the university libraries are a prime library

resource for Industry in the United States. Relstively few public libraris

have collected comprehensively in science and technology to be able to serve

Industry effectively. To cite a single example, in the Los Angeles area, UCLA

is a major library resomrce for industry. It is estimated that about 29f of
p.

- • - - -- -• -
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the total service load experienced by the university library is attributed

to off-campus users.

The Federal department and agency libraries operate in ways very similar to

those of the industrial special libraries in that they collect with respect

to a specialized public and depend for materials that they do not themselves

acquire on the national libraries and other libraries within the Federal

System. The Washington, D. C., metropolitan area is the focus for Federal

Library activities. The area contains the three national libraries, and all

of the major department libraries with a few exceptions. Apart from the

Washington area there are large numbers of branches or independently operated

libraries within the departments and agencies. These are relatively small,

and do not comprise any large proportion of the collections, staff, or effort

in the Federal System, with the exception of the DOD complex.

The DOD maintains a large number of relatively small library operations which

serve primarily as public libraries for the armed forces and a smaller number

of technical libraries, some of which attain considerable size.

The three national libraries are unique institutions that perform functions

quite unlike that of most other libraries in the country. They have in common

variegated sets of users whose needs and requirements for service are greatly

diverse, and who are likely to be located in any part of the world. The

National Library of Medicine and the National Agricultural Library publish a

very comprehensive index of significant documentation within the subject areas

for which they are responsible. These are respectively the Bibliography of

.griculture and the Index Medicus. All three libraries share in acting as an

authority through publishing of their practices in cataloging and subject des-

cription for other libraries. It io notable, however, that each of these three

enterprises has a different system of subject description and bibliographic

organization. They differ also in the ways in which they acquire the major pro-

portion of their materials.

With respect to the Library of Congress in the areas of science and technology,

the major sources of input are through purchase, copyright deposit, and document

or report deposit. This may be contrasted with the Agricultural Library whose

acquisitions are 70% acquired through exchange. Both the National Agricultural

Library and the National Library of Medicine attempt to collect comprehensively
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in their fields of subject competence, but the Library of Congress does not

attempt to collect comprehensively in the fields of science and technology, nor

indeed in any single subject area that is not germane to their major mission of

serving the Congress. While the Library of Congress does not collect comprehen-

sively in all fields, its collections are such that it can be said that after

the National Library of Medicine, the Library of Congress contains the most com-

prehensive medical collection in the United States, and that after the National

Agricultural Library the most comprehensive agricultural collection in the U. S.

All three libraries maintain very extensive exchange arrangements enabling them

to obtain all kinds of printed informatior: books, journals, reports, pamphlets

and public documents that could be obtained in no other way.

It should also be said here that there is a great deal of duplication in these

collections of the national libraries and indeed with other major research

libraries in the U. S. The . nal picture is one of great redundancy and

duplication of basic journals, bor .s. and oiher materials, while serious gaps

in subject and publication coverage persist.

ORGANIZATION AND OPERATION

Libraries of similar size tend to be organized very similarly whether in the

public or private sectors and whether public, academic, or special. For those

libraries specializing in the sciences and technology there is a shortage of

properly educated and trained personnel on both the professional and non-pro-

fessional levels.

Tables 6-5 and 6-6 show the niDmoer of fIll-time Federal library and archives

personnel by agency as of October 31, 1962, ayd the breakdown by Civil Service

grade for these personnel as of that date. This data i. buaed on Civil Service

Commission unpublished information. The Library of Congress personnel are in-

cluded in this table, having been assigned equivalent CS grade ratings. it

should be noted that the table does not include library employees in position

classifications other than professional librarians and library assistants.

Federally employed librarians generally receive higher salaries than their

colleagues in college and university libraries and more particularly in public

libraries. No comprehensive data exists concerning typical wage scales in in-
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Tahble 6-5. Federal Government Library and Archives Personnel, All Areas
(Number of Full-Time Federal Library Personnel by Civil Service
Grade October 31, 1962)

Number
1

Librarian

General Schedule Library Assistant (Professional) Salary

Grade 1,950 3.311 Range

1 9 $ 3,385 - 4,420

2 69 3,680 - 4,805

3 332 4,005 - 5,220

4 700 -- 4,480 - 5,830

5 614 216 5,000 - 6,485

6 134 20 5,505 - 7,170

7 58 724 6,050 - 7,650

8 2 131 6,630 - 8,610

9 5 1,069 7,220 - 9,425

10 2 86 7,900 - 10,330

11 -- 581 8,650 - 11,305

12 -- 215 10,25C - 13,445

13 -- 105 12,075 - 15,855

14 -- 51 14,170 - 18,580

15 -- 19 16,460 - 21,590

16 -- 7 18,935 - 24,175

17 -- 3 21,445 - 24,445

18 -- 24,500 -

iAli data based on civil Service Commission's tpublished data for "Occupations

of Federal Whitte-Coilar Workers, October 1962."
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Table -y. Full-Time Federa± LiLrary and Archives Personnel
by Agency, October 31, 1962

Number employed

Agency Archives Archivist Library Librarian
Assistant (Professional) Assistant (Professional) Total

Library of Congress 7 6 547 770 1,332

General Services
Administration* 350 266 7 iO 655

Army 36 9 411 616 1,122

Air Force 17 22 164 415 .63t :

avy 12 3 233 347 5)5

W t- rans
Administrat on 36 366 402

,"~alth, Education,
and Welfare .... 96 i46 2

Commerce 352 48 j5 Ile

Interior -- 2 57 75 134

Agriculture i -- 72 02 135

Information Agency .... 7 oO 67
.Stat 6 -- 9 19 3

Atomic nergy
Commission .... 61 15

NASA .... 2- 4, YI
Justice 14 24

Smi thsonian
Institution 1 1 15 15 32

Government Printing
Office .... 7 13 20

Labor .... - 16 24

Housing and Home
Finance Agency .... Lo 22

Tr-.-ry .... 3 10 13

.i ral Aviation
A ,-ncy .... 6 12 20

O' r A ,.ncies** 3 2 92 117 214

Total 470 337 1,950 3,311 6,068

In-ludcs National Archives

Fx-ludes Board of Governors, Federal Reserve System, employees of Congress,
,i A. vd 1.A.
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dustrial libraries. The contrast between government salaries and those others

cited is particularly clear in the executive grades. One might assume from

this that the government is able to draw the most able members of the profession

into government service at the managerial levels, and in general be in a favor-

able position with respect to recruitment for all categories.

For the larger libraries, operations may be divided into technical processcs

and public services. Technical processes include: acquisition, including

bibliographic checking on items selected for purchase or received from exchange

and gifts to assure a minimum of inadvertant duplication; purchasing books,

serials and other library materials, gift and exchange operations, serials

records operations.

The next functional entity is the cataloging organization which, in the larger

libraries, is divided into descriptive and subject cataloging. This process

also requires bibliographic search to establish the entry and assure that needless

duplication is minimized. Depending on the size of the library, there will be

centralized or decentralized and specialized reference services that my include

bibliographic coeilation services. Finally there will be a circulation depart-

ment which may include responsibility for binding operations.

The division of labor in these cases in mainly a question of size. The chief

differences between the public libraries and the uni-versity and college libraries

is that for the larger operations public libraries typically centralize acquisi-

tion and cataloging for all of their departments and branches, whereas in the

university setting it is typical to have some parts of these functions decentral-

ized. The trend to creating larger consolidated technical branches enhances

this tendency.

Selection and Acquisition. The responsibility for selection and the operational

procedures for acquisition of library materials varies immensely among the di-

verse categories and between sizes of libraries within those categories. It may

be said that the librar- staffe are responsible for the selection of materials,

and that this responsibility is shared in the case of college, university

and industrial libraries with the technical staffs who take an intercat in seeing

to it that the collections reflect their ov n informati1n needs. Apart from

these two categories, the public libraries and the larger libraries within the

Federal system depend upon their staffs for selection.
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This may involve a rather large continuous effort as in the case of the Library

of Congress which has assigned 125 o1 its personnel as selection officers.

It is fair to say that few libraries have effective means of knowing what they

are acquiring in terms of the details of subject matter versus format versus

what is already in the collection. This is because much of the materials acquired

are from standing exchange arrangements, blanket or serial subscription purchases

and automatic deposit.

In the case of industrial and Government laboratory libraries, it is rare for

there to be any formal or effective mechanism for the library staffs to be con-

versant with the research and development programs and to know in detail the

resultant document requirements of the technical staffs. In the college and

university libraries faculties have a formally recognized role in the selection

of library materials. They take a more active interest in what is acquired in

support of the teaching and research programs, resulting in better communication

and feed back on the adequacy of the current acquisitions. Effectiveness of

these mechanisms, however, is also obscured in view of what has been said with

respect to automatic acquisition through exchange and deposits and the blanket

purchase. For the larger research libraries, and certainly for the national

libraries, there is an attitude that one cannot truly forsee what will be needed

in the future with any precision, and so an attempt will be made to collect as

comprehensively as possible in all areas against the day when those materials

may be needed.

Items acquired through purchase in libraries are predominately through books

and periodical dealers. In the case of the larger research libraries and na-

tional libraries, several hundred dealers may be maintnined at home and abroad

for purchase of back files of serials, out of print books, and current imprints.

Evans has reported that in the Federal system of libraries an irrational situation

exists in numerous a encies regarding library procurement. Special restrictions

on the purchase of books and periodicals not required by Federal law or regulation,

and requirements for bidding procedures and contractual arrangements through com-

petitive bid, have resulted in numerous inadequacies of service. These particu-

larly involve delays in contracting and receiving publicctions, gaps in collec-

tions, and acceptance of contracts vith low bidders incapable of providing ade-

quate service. In the survey reported, only a fifth of the reference libraries
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reported that the library actually places its own orders for publications. These

practices lead to delay. "It is evident that a considerable number of agency

administrators do not regard rapid procurement of library materials as a matter

of much interest" (3). Nearly all the libraries report difficulties in obtaining

proper uid reliable acquisitions arrangements for the larger number of countries

in the world. These problems are particularly difficult with respect to the un-

derdeveloped countries and the partly developed countries, as in Latin America,

Africa and the Far East. At the same time, there is great redundancy in the use

of the same dealers by different institutions. This indicates that some kind of

centralized purchasing and acquisitions functions could be made effective at

least for the major research libraries. The same may be said for exchange arrange-

ments. There is an immense overlap in the agreements that are made by the re-

search libraries with scholarly institutions, libraries, and other organizations

at home and abroad.

The exchange arrangements within the Federal system have been studied by COSATI,

which recommended the following: (1) A nrogram to encourage maximum use of infor-

mation and data received from foreign sources should be started. This would call

for better acquisition, translation, anC dissemination among users in both public

and private sectors. (2) A study should be made of the value of a clearinghouse

for foreign scientific and technical information and data. (3) Steps should be

taken to bring representatives of the intelligence community specializing in

scientific and technical information together with people in other government,

scientific and technical activities, with a view to studying relationships,

coordination needs, data sharing, reduction of duplication, joint use of products,

and plans for the future. (4) There is a need for a clear understanding of the

role that the Department of State should play in the field of international data

exchange. (5) Special attention should be given to a program of assistance for

emerging countries with respect to scientific and technical information and data.

(6) The need for a single agency responsible for coordinating international

data exchange agreements should be determined. This study should ascertaii

the mechanisms and programs that have been undertaken to facilitate coordination,

and the need for a coordinating group charged with a review of all agency programs

involving international exchange.

Cataloging. While there have been many changes in the details of practice,

the traditions and basic principles of cataloging in American libraries remain

very much what they were in the early part of the century. In the larger li-
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braries of all types, cataloging operations are divided into descritive cata-

loging and subject cataloging. Descriptive cataloging involves the bibliographic

description for the physical item according to various standards of description

and authorities that have been adopted very widely. Suiblect cataloging involves

the assignment of subject headings for the catalog cards and tue assignment of

classification categories according to the system in use.

Figure 6-3 illustrates a simplified cataloging flow cf a large research library,

based on the practice of the Library of Congress. Some idea of the complexity

of processing operations may be seen in Figure 6-4, again a relatively simplified

description of major activities.

Most libraries in the United States use the Dewey Decimal classification system.

The Library of Congress classification system is widely used for scholarly and

industrial libraries, particularly for science and technology. The Library of

Congress cards are commonly used by libraries of all kinds as authorities for

descriptive cataloging. The Library of Congress card contains a Dewey as well

as a Library of Congress classification number which may be adopted by the user

libraries.

There are currently approximately 15,000 active subscribers to the Library of

Congress' card service or proof sheet service for their cards. In addition,

the Library of Congress list of subject headings is published at broad inter-

vals in book form and updated through a regular serial publication that pro-

vides a major authority for the development of subject descriptions for cata-

loged items in American libraries of all kinds. A similar authority for practice

is found in the published schedules of Library of Congress classification and in

the frequently revised editions of the Dewey Decimal Classification.

Comparable authorities for the practices within using libraries are provided

by the National Agricultural Library and the National Library of Medicine

through their own published lists of subject headings, index vocabularies, and

classification schemes. Throughout the country there has been a tendency for

the larger research libraries to publish their card catalogs in book form for

the benefit of their own scattered operations and cooperative ventures. The

mjor book catalog production, of course, is that of the National Union CataloC

which is published monthly and accumlated quarterly, annually and at 5-year

intervals.
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Another important book catalog resource rfr the Nation's libraries is that -)f

the Library of Congress 5-year c mulation of its subject catalog. The National

Union Catalog i. " nt r'ih'tf d to by :',iio 7r) (O 00 libraries in the UJnited States

and Canada and provides an nlphabet i,'al arrnv,7e',t. " f 'atal,,g ePtries arranged

by main entry, i.-., -r I' ,'m r" ',,t r. Th rl . : .' a+.alof

for the National Union Catalog. The ...... ' th,- National Union Catalog

is primarily that it i:.dicates the ILcat i ,n )f a b-ok --r )th-r .atal,,g bibli,-

graphic item in one nr more lihrar~e:. Ordinarily a% atteopt is made t I record

the locations in several libraries located in different parts of the t41untry.

Yet some 40% of che entries in the Nati nal ini,,n Catalog appea- a+tributed to

:nly one library. That is, 40% of h,ok ,at.riil:o -,btainled thru4gnut the

•ountry (in all fields ) appar nrtly ",. *,', , i ,, I ,','.

The dependence of American libraries upon the Library of Congress as in authority

and source of infornmtion in cataloging tradition and practice is made less use-

ful than it might otherwise be because the Librr- is unable to catalg materials

and publish card7 for the full range of m:aterials now being collected, nor can

they publish quickly enough to be of maximum service to libraries. With respect

to coverage, we have testimony from our 7survey and other sources t.hat most re-

search libraries using the Library of Congress cards I nd that ti !y are having

to catalog independentLy 40 - 60% of their inputs because card:, .re nct availa-

ble for there itens.

For many libraries, of c-ourse, which do not use the Library of Congre,s classi-

fication system -'td vho-;e practices have rown up independently, utility of the

Library of Congress cards is even less. For examle, Hararrd University indicatc

that it can make use of only about 20 - 25,t of the Library of Congress cards.

The sw my be said for the New Yor: Public Library .o rar %:a the ceference

Department (the Research Library) iZ concerned.

The other thing to be 3ild concerning cit-ilo.ing the proctices. is thqt while

there is agreement on basic principlen, in practice there is conziderable vrl-

ation in results. Catalogers have different outlooks as to the optimum ways

of describing wnd accessing the libr-irn mteriala in their own collections. The

best evidence for this is the National Union Catalog which exhibits a broid

range of practice in descriptive cataloeing. In subject catal ing them is -n

even wider varicty of practices. In general there is not agreement on just w ht

filing conventions are optimum.
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Clissifications schemes tend to reflect the materials heid by the library de-

veloping them rather than the newest knowled6e in the fieLd. For this re'tcon

2'I:isifications coverinr, new kncwledge -entr' llr favor highly specialized li-

braries. These find the general -L.sFific7tion like that of tl_.2 Library of

Coniress or the Dewey Decin-. zys:tem inadequate ind oten expand their own

system or invent new systems in their own particuLar field of fllowler,,T. The

difficulties with hi.ghly specialized c:h.sific1tIon schemes: for relo.ti.'e, r,-

stricted subject m'itters i. -t't, ap-rt fror 'osp',ti ilit', pruioms, th ose .rea.s
,-al with that ar -arginai t tsr. pa r r :r- i'±izrt i ar, rarey 1 -i ',

with The :n cane a )

The catalogs of a large reseairch co'.lection particul-arly become rather compli-

cated in terms of filing conventioas, and thesc aiffer widely from pl',ree to

place. These factors interfere with the ability of users to iise them effec-

tively. There is also an associate(: prob-em of the obzole:cnce of subject d(.:-

criptions and classification of subect ':=tter. In the s* ien'e.: this h-s pro,:n

very troublesome, and yet it is difficult to :ee how mny libr-iries can {fru,

under the present circumstances, to adapt tneir files continuously to the , C-

ing nomenclature and associated perspective of the advancing technolo:y.

What has been said in the preceding p-rr'ph 2 applies primarily to booi:s and

other mterials traditionally zub,iectcd to te c.t-,logln; prLce:-s ,y libr'.rIez.

Ordinarily this does not include U. .. Government -,ubl*c' ion: o. serials !s"

whose subject access the libr'aries :epcnd on ts-c G. P. 0., zociet,, or co'..r-

all.y published indexes and qbstrict serTies. The --me mty be :;,id for t'!e

report literature where, a;ain, there i. heavy dependence upon the incexin -a.&

abstracting publications of th AEC, NAZA, DTC and CFTIM. TI e re3ult of '1se

operations is that materir.l ets segregated by fomat it the point of 4hc C .'-

logine operation. ThIs means thut related witerils in the sciences

%nd technologies which happen to be published as public documentc, report -,

serial articles or in other specialized formtts and microform become z#'*,:,

from each other and must be searched and -ccessed IndependentIy. U.sers u;ist .e

fOailiar with in enormous ranee ot index and citaloe vocabuLrie and irr'nm-e-

ments in order to ikc an effective search. ,econO"y, from lt r-iry to libr"ry

the practices of ca aloging description and ph yslel -ir .raemcnt In catalo,-% %ni

other special files is very different, crertin another kind of ol:t-icle.

This can be illustrated by the practices of various Federal Libraries. T..

E,-v* -L
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Geological Survey Library, for example, has elaborated the classification of

the Library of Congress for its own pruposes. The Food and Drug Administration

has developed a rather different system of vocabulary for describing its own

area of subject responsibility than that used by the Library of Medicine for

similar material. It has been reported that there are some 1,800 current in-

dexing and abstrLcting services offered throughout the world, each of which has

a somewhat different practice of nomenclature and searching facilities. This

variation of practice makes for relative incompatibility from one function to

the next and creates difficulties in effecting any cross-disciplinary search.

One reason for the growth of this diversity may lie in the fact that people

who are ergaged professicnally in indexing and in cataloging have little or no

contact with thC'se who rast use their products. There is relatively ineffective

feedback on the utility of their tools from the user standpoint.

Another phenomenon which Impedes the utility and convertibility of various sys-

tems of description is the fact that because of growing backlog, many libraries

have been forced to simplify their cataloging practice for many categories of

input. This leads to an impaired access for the user. Part of these difficulties

are associated with the order of magnitude changes in the work load for these

predominantly manual systems. There is a serious question as to whether manual

processes can be maintained much longer under the increasing workload and the

complexity cf organizing manual files for these purposes.

Amcng the most serious needs that are not now being fulfilled within the

library community today is that of maintaining a union list of serials. Union

lists of serials have previously been supported mainl', on a cooperative basis.

The size of the tasks involved, however, have caused most efforts virtually to

dwindle away. There is an immense need for locating serial runs in many loca-

tions, because few libraries have complete runs of a wide range of serial

publications. This is not confined to older materials. The spotty collection

of current foreign serial and other publications in the science and technolo-

gies is an endiring problem for location and access.

Reference and Bibliographic Services. Scientific and technical reference

demands on libraries is a function of user population, size and type of library.

Apart from a dozen or so of the largest organizations, public libraries have

little specia'ized reference or bibliographic compilation service in these sub-

ject areas. The exceptions, such as the New York Public, John Crerar, and Linda

Hall libraries, offer services comparable to those found anywhere. Special
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libraries maintain effective specialized services, but must depend upon the

larger research libraries for knowledge of and access to a wide range of impor-

tant literature. The academic research libraries and national libraries provide

major reference services for the nation but cannot offer completely effective

service to distant users.

Luther Evans reports that the Brookings Survey indicated few Federal reference

libraries have sufficient resources to render the kird of reference services

standard in our best libraries. Of 212 responding libraries only 24% prepared

abstracts and only 15% compiled legislative histories of statutes of interest to

the egencies. Very little professional work, such as preparation of' research

reports and advice to experts about the state of knowledge in the field is

indertaken in average departmental libraries.

Even in the largest research libraries, providing effective and effi-ient ref-

erence service, offers many difficulties. These result in great part from the

different treatments accorded books, serials, public documents, reports, etc.,

already described in the section on cataloging. An additional difficulty is

that few people outside of the library profession know how to make maximum use

of the library. They rarely are equipped to use the card catalog or other i i-

dexes to the library efficiently, and they do not fully understand how to use ,r

even to locate bibliographies, periodical indexes, abstracts and many other aids

to document research. It is also true that most library users do not fully

appreciate that some skil. and intellectual labor are required for an effective

search of library tools. For illustration, figure 6-5 presents a simplified

over-view of typical paths for reader queries in the Library of Congress indi-

cating the major flows and the multiple sources to which a reader may have to

repair for service. This kind of pattern is replicated in most large research

libraries. Figures 6-6 and 6-7 illustrate the logical sequence of decisions

that must be made for the simplest kind of search in a catalog, a search for a

known author. A complete outline of the variety of decisions which must be made

f-r subject searching would be a much more complex matter because of the net of

references and cross references within a large catalog for sub.iect names of

related or subordinate subjects. A great deal needs to be done to educate users

i, the effective use of catalogs and other library reference materials.
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In the Federal sector, as reported by the Brookings Survey (3), only a few

Federal libraries have sufficiently qualified staffs to provide comprehensive

bibliographic services, including literature searches, abstracting, transla-

tions, reviews, summaries, and syntheses of special subject literature. The

survey attributes this primarily to the inability of librarians to convince

budget officers or Congress that such services are a necessity and not a luxury.

One of the most common and recurreit problems is that of locating an accessible

copy of a known document not in one's own collection. This is due to inade-

quate or completely lacking tools for referral. The printed National Union

Catalog covers only material acquired since 1952. The various broad and spe-

cialized union lists of serials are grossly inadequate. There is no union list

or other comprehensive key to the location of public documents and scientific

and technical reports.

Storage and Circulation. It has been said that the size of collections in

libraries tends to double every fifteen years. There is some evidence that the

doubling time for science and technology is less. The provision of adequate

storage facilities is a continuing problem for every category of library. This

reflects the planning and funding for appropriate facilities and a very general

policy that libraries will maintain all literary materials collected indefin-

itely. Relatively little attention has been given to weeding and purging col-

lections regularly except under "emergency" conditions of exhausted storage

space. The overwhelming preponderance of materials stored and circulated within

libraries today is in full-size hard copy fonat rather than microforms. The

storage, access and circulation of these materials, imposes a heavy material

handling and record keeping load on all but the smallest of libraries. Under the

widespread conditions of inadequate support few libraries afford regular or on-

going inventories for the identification of lost or misplaced items. This leads

to impaired accessibility, particularly for Lhose materials most heavily in

demand.

The question of who is a qualified user of libraries, what services are to be

offered with respect to circulation, interlibrary loan and reproduction facili-

ties is extremely variable both in the private and Federal sectors. There is

very little coordinated policy in the Federal sector with respect to the.;e

matters, each organization making i~s own rules. The same may be said for other

libraries. The effectiveness of the coop, rative interlibrary loanl arrangeiet

has tended to dwindle in recent years, partly due to the advent of the Xerox 914

n u p. n
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or similar machines providing inexpensive copies readily, and partly because

of the limited ability of libraries everywhere to serve their immediate pub-

lics. These -actors combine to diminish the ability of a distant user or small

library to effectively be served by the large research and Federal libraries.

It is rare for any library to keep detailed circulation records which clearly

identify the user and what has been used for the guidance of acquisitions and

reference functions. Rather, statistics are gathered for operational and bud-

get support purposes and are characteristically recorded by broad category of

user and sporadically, by classification number. Because there is no general

requirement for regula- purging or relegation to distant stores, there is sel-

dom any mechanism in operation for identification of rarely used materials.

There is a rather serious paper deterioration problem which affects all the

libraries of large size. It has been estimated that 40% of the books and peri-

odicals, documents and reports printed prior to 1939 are likely to be deteri-

orated within another 20 years to the point where they are unusable. The

libraries of the country cannot afford generally to microfilm or otherwise de-

acidify the collections they hold, and as yet there is no national policy or

support for such enterprises.

Automation and Specialized Equipment. The application of data processing equip-

ment in the libraries of the United States has so far been confined primarily

to support of technical processes and circulation records. There are exceptions

to this, particularly the National Library of Medicine, but in general libraries

have just begun to use punched card equipment and only occasionally have been

able to make use of computer machinery. There is a very heavily increased use

of reproduction facilities. Microforms, however, still are a very small part of

most library operations. There is considerable resistance to the use of micro-

forms by the public primarily because the readers and printers are of relatively

low quality. Very little specialized communic<tion equipment is used in

libraries. The telephone is still the most useful arid prevelarit fomn of elec-

tronic communications. There are many plans and studies underway, however, for

the application of advanced technology to library process;es. The pa,;t three

years have seen many changes, particularly in the Federal system of libraries.

The chief obstacle to these applications has been the lack of adequately skilled

and trained individuals experienced both in the requirements of library opera-

tions and in the computing art. A second, perhaps equally important obstacle,

__ _ __ - .
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is that there has not yet been developed any wholly satisfactory application

of data processing machinery to many library operations.

6. 1 .2.2 INFORMATION ANALYSIS CENTERS

There are in excess of 300 major information analysis centers in the United

States. These organizations perform specific, special-purpose analytical taskn.

Typical products of information centers are analytical reports written by ana-

lysts (subject area specialists) in the center's staff afd spe:cially-manipula~ed

data summary reports prepared through manual or automated procedures by the

information center.

Information analysis centers vary in such detail as administration, fundin4,

parent organization stiucture, and other administrative and financial details.

Some of them are supported by more than one Federal agency, while others are

supported by a single Federal agency which desires to have a special-purpose

analytical function per.'ormed by a separate subordinate organization. Other,

basically private industry information can;.ers, subsist, mainly on Federal

Government grants which are applied towards government-oriented a,,alytical

research. Still others are supported by industrial groups. The character-

istics outlined above, however, are a gencral description of irformation analyszi.

centers as they exist today. A clearer definition of' similarity in them is

very difficult to render because of their compl(xlfty, their diversity -f

application, and their varied or'ganizat.io ,al, acdminictratwivr, ard physical

environment.

Triformation analysis centers typically acquire several forms of' input. The

library is normally a portion of an Information center, and It supplier. the

scientific and technical documents for Information center staff' members. Tts

holdings will contain books, Journal. and published and unplib]ifshed tehniral

reports. The library tends to be specialized concentrating on the areas of

on-ern to the center. rommon input to Information Pentrrs Is raw or semi-

rror-essed data. This Is often In non-written form and ,-onsists of physit-al

materials, graphic charts, paper and tape recordings, and other basic or sem-

fIrished data media. A third form of input is a verbal and information type

of input, characterized by conferences among information center staff members.

Informal private analytical and laboratory notations, and consultations with

members of similar Information centers and subject area specialists.
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Input data, whether they be part of the center's store or specially collected,

form the raw material from which the analyses proceed. Much of the research

is substantively academic, involving intellectual analysis, laboratory experi-

mentation, use of standard reference works, and, sometimes, use of automated

and machine techniques for data and material processing.

Document-handling functions at the information analysis centers are rather

different than many of the other classes of organizations reviewed in this

report. Collection efforts tend to be specialized and the cataloging and

indexing and other control procedures within the libraries tend often to be

specialized because of the complex, highly technical, and diverse formats of

the data stored. The typical data store consists in part of raw or partially

processed physical material or non-documentary representations of scientific

input data. Storage, processing, retrieval, loan and exchange and other

handling of such data is special and does not typically follow library

procedures.

Requests for services for information centers usually are conducted on a

restricted basis. Requesting individuals or organizations must usually be

authorized to use the services. Other restrictions such as technical compe-

tance are often imposed. This is dictated by the high priority of analytical

tasks forming the basic operation of the information center, which can be

diluted through operation on non-specific or non-essential analytic operations.

Outputs of information -enters are typically written analytical reports or

the collations of data in a summary fashion. These outputs are often on an

unscheduled basis in response to special requests. They may or may not be

published technical reports. Some information c'ctcrs produce announcements

and other indicative media summarizing their production over a given period

of time, but more typically, a current awareness listing of center holdings

and a limited listing of newly produced reports are sent to users of the

information center. The centers do not normally widely disseminate announce-

ments and journals concerning their production.

6, 12.3 PUELICATION, ANNOUNCEMENT, AND DISTRIMUTION ORGANIZATIONS

In S&T documentation, an organ17ntion more often than not provides more than

one service. Thus, an organization categorized as a "library" could be cate-

gorized as a "publisher" when its services encompass preparation of major

-.• • uu u -a • nn nu u nu In"
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abstracting and indexing journals, as do those of the National Agricultural

Library and the National Library of Medicine. Arbitrary or overlapping thon gh

categorization may be, it provides a tool for testing patterns, for rational-

izirg relationships in a system whose structure is ambiguous.

Although this study could not cover exhaustively the spectrum of organizati';ns

coonstituting the national system(s) of S&T information, the sample deo:i.trte .

the variety of current services and methodn-iogy. This section briefly a;'r~h.

organizations visited during the study, which emphasize or wholly direct th:'r

efforts toward publishing, announcing, and distributing S&T documents. Both

primary and secondiry publications are cr.onsidered. The suffmary below indioat.c

the categorization (neither paradigmatic nor mutually exclusive) used in thiz

section and the most noteworthy features of the information activities described.

JOURNAL PULBLISHERS

Association for Computing Machinery: classified review ,ournal, annual

author permuted title indexes; development of integrated ADP syst-!

for acquisitions and reviewers' records.

American Chemical Society: overall design plan for journal coverage,

including staff-prepared technical news magazine; announcement asd

distr.bution of unpublished papers; res-earch in photocor.position.

American Institute of Physics: publication of cover-to-cover translated

Russian physics journals; research in indexing and photocomposition.

DISTRIBUTION AGENC rES

Goverwnient Printing Office: depository system; Linoflim rhotocomp.<.-i)i

systems; experimentation with Linotron, computer-based photo,-orn!.p-,'-

tion systei,..

Defense Documentation Center: computer-basei Indexing and abstract file,

for T50,000 document titles in microform; abstract text output in

response to computer search.

Clearinghouse for Federal Scientific and Techni-al biformation: pool f

unclassified report literature offered for public sale; translations

announcement journal; supporting development of Government-wide reports

index; abstracts text on perforated tape can be merged into DDC system.

-- mn mnn-muut -nnn - - -u u u nn =u u w m



6-54

ANNOUNCEMENT ORGAN IZAT IONS

Engineering Index, Inc. and the American Society for Metals: computer-

based indexing pilot; role and link indexing; abstract text on per-

forated tape only for journal aid catalog card publication convenience.

Chemical Abstracts Service: permuted title i,,dex; computer-based system

for literature of compounds ar-tinv on biological systerrms; magnetic

tapes for both available witn search program to subscribers; computer-

based chemical compound regis'ry beiisg implrmented; sequential card

camera for indexes to CA.

Biological Sciences Information Services: four different computer-based

i:rlexing systems; computr-based acquisitions records pilot system;

mi'ro I]L t'ile ,)f one-haif million aL-tracts for use in ,xperiment of

direct (dataphone) service t indivilual researchers.

American Petroleiu Institute: cpiit,:v-hased indexing system; "inverted"

or "news story" abstract style; inicdxe.; a:,d abstracts oa magnetic tape

by subsc ripT i % ( includo: ,rc. "rj input pr ogra:rs); training courses

for users; :.achine: produced "dual diot'nnary" for manual coordinate

index search.

Society of Automotive Engineers: extensive announcement and distribution

of papers not published; elaborate papers' evaluation scheme; computer-

based indexing system; guide to preparation of papers; market. and user

satisfaction studies.

Atomic Energy Commission: comprehensive technical communications program;

process inp essentially manual but based on superior business systems

and procedures (flow and forms); experimentation with computer-based

keyword index and with selective dissemination; sequential card

camera index; EAM support for sorting index cards.

National Aeronautics and Space Adinistration: extensive ctmputer support

in comprehensive indexing, Journal production, and selective dissemi-

nation systim; private organization operation of report literature

processing; support, to American Institute of Aeronautics and

Astronautics for handling open literature; magnetic tape and sear:h

programs to be distributed for local search and selective dissemi-

nation of reports.

Cambridge Communications Corporation: indexing avoided by elaborately

hierarchical arrangement of abstracts; given text printed in full

under alternate classifications if appropriate; loose-leaf publication.
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Mrrr.r w-H 11: computer-based phuto(..,)ro . ition zyst!:r. for dir'ct-)rI ,.- an1
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[JOURNAL PUSLISHERS
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A 1'.,3 study of n. -,mple of some 211 journals in the United States Indicate-

thtt the most. common publication Frequency for serials is quarterly. Circu-

lation av-rariis )1.1O0 copies. On the average, each of the sources sampled

p,,blishes close to 1,000 pages (exclusive of advertising) annually, each page

averaging 600 words. Fewer than hn.lf of the iourngls in the sample publish

-in )bstract or synopsis with cach paper. Approxirmatoly 30% publish no

ibstrocts o!" synopses. Of the abstracts publishel. X4, are prepared by authors;

half of these are not. subjected to edi Lorial control by the journal editor.

Approximately 65% of the journals publish in , :,bstrncts submit them directly and

automatically to an abstracting service or journal. About 90% of the journals

sampled publish an annual author index, while 75% publish annual subject Irexes.

Only 40% of these journals publish cumulative indexes. Journals arelgenerally

printed on letterpress, although offset printing from typeset or typewritten

--py is also employed. Journal publication cost avera.,es about $O.075 per word.

"'. i cstimated at 100 readers per article on the average.

Tn addition to the support by NSF in the study of the population of serial

!:.futuire, -'vidual societies and federations of societies study the popu-

J.ation within their fields. As an example, the Diological Sciences Comunication

?rojcct of The George Washington University has conducted a study of the charac-

teristics of the literature of pediatrics. In this field, 56 of the world total
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of 293 serials are produced in the United States. This constitutes the largest

number for any individual country of origin. Of the 293, however, 101 are

printed in the English language. In an additional five of the 293 journals,

English is a secondary language. Quarterly issuance predominates in serial

literature of pediatrics, followed closely by monthly issuance.

The study of pediatric literature also indicated some of the duplication in

coverage evidenced in other studies. For example, 28 of the serials are covered

both by Biological Abstracts and by one or more other abstracting services; 38

are covered by Chemical Abstracts and by one or more other abstracting and in-

dexing services; and 66 are covered by Index Medicus and one or more other

services. Excerpta Medica covers 19 of the population which ere covered by

no other abstracting or indexing service. This particular study concluded

that no one abstracting or indexing service covers more than 20% of the popula-

tion of the pediatrics serials and that, therefore, the desirability of a

pediatrics abstract service should be studied.

The interface between the journal publication subsystem and the remainder of

the S&T document network is that of the journal editor with contributors of

articles and reviewers or referees. The journals can seldom be considered to

have an interface with a user except to the extent that a user may consider

the contents of the journal to be his principal motivation for remaining a

member of the society producing the journal. A study of this sort of motiva-

tion of the recipients of journals is outside the scope cf the description of

this system; however, it cannot be ignored in terms of evaluating the source

of l&g between the needs or desires of the user and the techniques employed

for the production of journals.

Journal publication policies of the American Chemical Society (ACS), for

example, are oriented toward the article producer rather than the article

user. This policy does not preclude experimentation by ACS with techniques

for better serving the user. However, in any situation in which a conflict

arises between the interests of user and the interests of contributor, the

interests of contributor is the primary determinant of the policy. For

example, when Chemical and Engineering News demonstrated that an authorita-

tive, timely magazine format containing news of chemistry in sufficient detail

to appeal to the entire membership of the American Chemical Society could be

produced, ACS found itself constrained from including information that had

.... .. -- ' - 7. ... _.TJ_ -- .:; - ' , - "
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not already been announced in a scholarly journal. That is, the demands of

the contributor for prestige publication at the expense of rapid dissemination

were 4dmitted. The situation does not seem atypical although few societies

have been able to conduct as decisive an experiment in this factor as has ACS.

In contrast with the publisher of scholarly journals, the commercial publisher

has the principal goal of developing an advertising medium of sufficient

stature to attract the readers who may be considered appropriate potential

customers for the products of his advertisers. For this reason, commercial

publishers demonstrate little interest in further expansion of responsibilities

in S&T communication. Despite the volume of publication in science and tech-

nology, an organization such as McGraw-Hill remains conservative in attitudes

toward experimentati)n and adoption of unconventional publishing techniques.

Among -he organizations contacted furing the present study, two professional

societies, American Chemical Society and the American Institute of Physics,

are discussed in terms of primary or journal publication in that each is

actively exploring unconventional media and techniques. Several of the Federal

agencies contacted are also primary publishers; e.g., the AEC publishes four

technical review serials. Clearly, the mission of the Government Printing

Office is publication, but its characteristics are discussed in terms of a

distribution mission. The one commercial publisher contacted during the

study, McGraw-Hill, is discussed in terms of the announcement mission.

Association for Computing Machinery (ACM). Comparatively typical of conven-

tiona] publication activity is that of the Association for Computing Machinery

centering around a quarterly Journal of the ACM and the monthly Communications

of the ACM. A bimonthly review journal, organized according to an hierarchical

classification of the material considered to constitute the field, is published.

The organization of Computing Reviews, the cross references between sections,

and the citation of a review under an average of one section in addition to

that under which the review is printed had been considered a substitute for

subject indexing. An author index and permuted title index are published

annually. (Indexes for 1960-1963 have been published cumulatively.)

Machine support is being introduced into publications activities of the ACM.

In addition to machine production of indexes for Computing Reviews (which is

scheduled for monthly publication in the near future), the ACM is designing

an integrated system, scheduled for early 196o implementation, providing for

. e n W _w * 1. - - I 'm-m
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a single keyboarding of citation data as the basis for acquisitions processing

and reviewer assignment and followup. The Reviews covers approximately 2,300

items per year, half of which are derived from some 250 serials, obtained

essentially through exchange; one fourth of which are books; and one fourth

reports literature. Consideration is being given to expansion of the publica-

tion activity through introduction of a biweekly tabloid news style bulletin

describing comparatively machine-independent applications of computer technology.

ACM is introducing a reprint service, oriented toward items difficult to obtain

from sources, in conjunction with a repository established at the University of

Pennsylvania.

American Chemical Society (ACS). The ACS publishes 17 journals, exclusive of

the activities of Chemical Abstracts Service. The publications group consists

of 188 regular and contractual employees, 75% of whom are professionally trained

in chemistry. The total operating budget for the organization exceeded $6

million for 1964 and it is estimated to be just under $6.8 million for 1965.

Of the 17 Journals published under the auspices of the ACS, one is prepared

entirely by ACS personnel: Chemical and Engineering News (C&EN), a subscrip-

tion to which is part of the membership dues - the ACS. (Other publications

are sold on the basis of individual subscription.) A weekly news magazine,

C&EN has a circulation of 115,000 and maintains a field staff in London, Tokyo,

Frankfurt, and eight U. S. cities. ACS publishes annually an average of six

volumes of the Advances in Chemistry series. The ACS publishes a review

journal and is considering establishment of a journal of briefer reviews than

have been provided in Chemical Reviews. The ACS is devoting a considerable

effort to tailoring these various publications to particular audiences and

has recently redesigned Industrial and Engineering Chemistry (I&EC) to produce

a monthly somewhat newsy journal and three quarterly research journals.

Among the services that illustrate ACS efforts at unconventional publication

are the manuscript announcements in I&EC. With the consent of the author of

a manuscript, an abstract is published in the I&EC prior to acceptance of the

article for publication in any of the journals of the ACS. An unedited, unre-

viewed copy is offered for sale through a coupon service--as a "private communi-

cation" from author to requestor. About 300 summaries are published each year,

and about 3,000 orders are placed for copies of manuscripts so ennourced.

r- ,
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Most printing of ACS journals is done by rotary vebfed methods. Composition

for journals and other publications amounts to some 40,000 pages per year.

Special symbols, a good deal of tabular material, mathematical formulas, and

chemical structures add to the complexity of composition for this field.

American Institute of Physics (AIP). The AlP is noteworthy in its publication

activities to the extent to which it publishes cover-to-cover translations of

eight Russian journals. The AlP and its member societies publish some 19

journals. Each journal has its own editor and referees and submits manuscripts

to AP, where a staff of 30 publishes and distributes copies. Abstracts are

required for all articles except short notes and letters. Copies of abstracts

of articles to be published are airmailed to Physics Abstracts and selected

other secondary journals, such as Chemlical Abstracts and Nuclear Science

Abstracts. The translation journals are completely self-supporting, although

in most cases their initiation was supported through the National Science

Foundation. The budget for English language publications is approximately

$3 million annually, while that for the translation journals is $500,000
annually.

The AIP is particularly active in research in documentation techniques, and

coordinates closely with editors and indexers of other primary and secondary

physics journals to evaluate the impact of new techniques and equipment. One

study is centered around a survey of 2,000 research physicists and their des-

criptions of work fields in terms of property, object, and method. As a

result of analyses of indexing vocabularies and subject heading lists, forms

for aiding the author in indexing a paper prior to its publication have been

developed. The usefulness of such forms to indexers of varying ranges of

experience, with respect to subject content of an article, is being studied.

The AlP has determined that authors are agreeable to aiding in the analysis

and indexing of their papers and more than 75% of those solicited have been

responsive to the request. However, preliminary findings of the use of the

aid-to-indexing forms indicate that the form is most useful to the indexer

who least understands the content of the paper. Nevertheless, the form may

prove useful to editors in suggesting title revisions, may provide copy for

composing microabstracts, may be a check on the content of the abstract as

prepared by the author, and may prove the basis for synthesizing a "pseudo-

index."
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AIP has also conducted some experiments in citation indexing and bibliographic

coupling.* Test results were inconclusive with respect to whether or not the

citation index was a significant aid. Two of the AlP journals have been set

by Linofilm composition based on an input from Flexowriter perforated tape

converted from 8 channel to the 15 channel used by the Linofilm.

DISTRIBUTION AGENCIES

Organizations whose primary mission is distribution serve a function for

report literature that is performed by the serial; dissemination to the

interested user, usually through a medium of publication or reproduction.

Report literature currently approximates the volume of published serial

literature. To announce acquisition and availability of reports, distri-

bution agencies publish secondary media and are developing unconventional

retrieval tools. The choice of describing the Government Printing Office,

the Defense Documentation Center, and the Clearinghouse for Federal Scienti-

fic and Technical Documentation under the category of "distribution agencies"

arises from the requirement of these organizations to maintain supplies of

documents or reproducible masters with which to respond to requests or orders

from the user group. Announcement media (abstract and index tools) produced

by each are also summarized.

Government Printing Office (GPO). The Government Printing Office is a legis-

lative agency, charged with printing and distribution for the entire Federal

Government. The GPO receives manuscript copies from various agencies, deter-

mines on its own initiative or on the advice of the sourcp organization that

the document should be announced and made available through the GPO distri-

bution system, and publishes and distributes as appropriate. The GPO pub-

lishes special bibliographies that are also intended to be piice lists for

publications that are popular--and for those for wh'ch additional promotion

is considered desirable, to reduce inventories. Announcement and distribution

are activities of the Office of the Superintendent of Ibocuments.

All Federal documents, whether or not reproduced fo'r separate distribution

by GPO, are announced in the GFO Monthly Catalog. The source organization is

considered the publisher of the document distributed by the GPO. The catalog

* Techniques for inferring relatedness of documents Lhrough common "predecessor"

citations.

=77.u
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is organized by item source, which is revealed by the code assigned to the

item. Information on availability, either fror the GPO--with the GPO distri-

bution price--or alternate sources, is provided with each of the item descrip-

tions.

The catalog lists an average of 1,700 entries pe- imonth. A staff of some

thirty produces the descriptive cataloging, for, and the index to, the Monthly

Catalog. The slips of paper constitutinif Jiidex file entries are cumulatively

interfiled for preparation of an annual index. Approximately one subject

entry per item is provided in the index.

GPO has the responsibility to distribute a copy of' every dociunent it prints

to, a list of depository libraries. Each R'prcscntative and Senator may desirg-

nate two such depositories, although none may be removed from the list arbi-

trarily by changes in the legislative lersonnel. The theoretical maximum

number of authorized depository libraries is 1,3h0. GPO manairement estimates

that slightly more than 300 are authorized. The designation continues until

the depository "vacates the privilege" at its own request or until the

Superintendent of Document3 removes it from the list for failure to abide by

the requirements of the program.

Regional depositories (two per state) must take and keep either a microform

copy, made at its own initiat-ve and cost, or else the hard copy of every

GPO document. Within the region it serves, a re:'ional depository must. provide

interlibrary loan, reference service, and assistance for rerillar deposifory

libraries in disposing, of unwanted Government publications. Regional libraries

therefore act as a redLstribution point between other depository libraries to

provide for exchange prior to authorized disposition of unvranted materials.

Issuing organizationr may preclude the distribution of an item to a depository

by designating the item to be for official use or administrative or operational

purposes that have no public interest or educational value and through the

mechanism of military security classification. The items that are to be sold

through the CFSTI are a.so considered unavailable for deposit in the deposi-

tory libraries. On the other hand, some items not available for sale throuigh

.11. GPO are sent to a depository library.

Actually, depositories (except regional) may be selective in re,-ard to the

materials sent to them. The depositories are sent lists of available calssi-

PROM, " ....
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fications of materials and duplicate cards, the return of one of which consti-

tutes the selection of that class of material for the library. When forwarded

to a depository, Government publications must be made available for free use by

the general public. Depository libraries in Executive Departments and Inde-

pendent Agencies must offer itenh to the Library of Congress and to the National

Archives prior to disposing of unwanted items.

The GPO has a program of surveying depositories to assure that the materials

sent are not simply being stored in "shoeboxes." However, funds for this

activity are limited, and seldom are more than a half dozen of the depositories

examined each year.

The GPO internally uses primarily offset rather than letterpress printing,

except for Congressional documents and certain specialty printing. At present

the GPO estimates that about one-half of what is printed over its imprint is

actually subcontracted by outside printers. Both typecasting and photocomposing

machines are in use.

Again of particular interest to material of science and technology is the use

of the Linofilm photocomposition equipment for setting the pages of the

Technical Abstracts Bulletin (TAB) of the DDC and the U.S. Government Research

and Development Reports (USGRDR). This equipment operates from perforated

tape which is produced through a conversion process from the perforated tape

produced on Flexowriters and Syncrotape machines by the DDC and CFSTI in their

present method of preparing copy for their abstract journals. The Linofilm is

photocomposing equipment similar to the Photon and is capable of accessing 18

different 88-character grids and operating at a rate of 10 characters per second

in composing on a line-by-line basis.

One of the first experiments with the Linofilm, using the RCA 301 and tab car

input, was conducted by the GPO and the Patent Offtce in producing the Attorneys

Roster. The names and addresses for some 8,000 attorneys eligible to practice

before the U.S. Patent Office had been punched and, since ]94,- , had been listed

on EAM equipment. Press plates were made photographically from pasteups of

printer listings. The resulting publications amounted to approximately 100

pages in three-column format.
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In the keypunch/listed versions, periods had been eliminated following initials.

To restore the more common typographic policies, the program introduces a period

after any initial that stands alone. Instances that fail to fit into the logic

as outlined (D'Amico, St. Amand, etc.) are corrected in galley after the photo-

composition unit has produced its output.

The program introduces information concerning the width-value for each charac-

ter, since--in contrast to the constant character spacing of EAM equipment and

standard typewriter--characters in Linofilm fonts have various widths. One

of the principal motivations for the development and exploitation of a photo-

composition system using machine-readable copy from a computer-based system is

the reduction in paper, shipping, and press setup cost--type density of graphic

arts fonts being 30% h-7,her than that of comparable size computer printer list-

ings. The GPO has contracted with Mergenthaler and CBS for development and

acquisition of a computer-based composition system called Linotron, scheduled

for early 1966 delivery, which will assemble 600 full pages of text per hour

using any of 1024 unique characters any of whose size can be set at from 5 to

16 points electronically.

Defense Icumentation Center (DDC). The primary function of the Defense

Documentation Center is the distribution of copies of reports generated by

defense contractors arid military organizations. To fulfill this mission,

DDC receives copies of report literature, analyzes these to produce abstracts

and index terms, all of which are keyboarded on a tape perforating system for

input to a computer-based file. This information is then organized for publi-

cation in the Technical Abstract Bulletin (TAB). Each report is microfiched*

to provide for reproduction of copies on request.

The incoming item is analyzed to determine whether it is unclassified and

otherwise unrestricted, in which case it is transferred to the Clearinghouse

for Federal Scientific and Technical Information to be processed there. Items

that. are in any way classified or restricted are processed by DDC. The division

t.etw(en restricted and unrestricted reports is approximately 50-50. DDC esti-

mn,'-. tha the 55.000 reports received per year constitute more than 70% of all

t'ormal DOD reports, and that the maximum the system would process is 90%. Among

thr 10% it does not anticipate handling are those classified top secret,

Prior to FY ou, microfilm was uscd.

w o uu ' n nu -u -n•nu n nnn n unn n uu u-u m nn n n -un uun m n n
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cryptographic items, intelligence documents, contract proposals, and adminis-

trative reports.

Recently, DOD has issued a directive requiring submission of an abstract and

index terms with each source item. Analysis includek. the assignment of de-

scriptor terms from the 6,000-term vocabulary. The ASTIA Thesaurus, which

has undergone continual development since its second issuance, is expected-to

be further affected by the release of the COSATI subject category list, to

insure compatibility with its field and group organization.

The copy for the abstract and the indexing terms is keyboard on Synchrotape

tape perforating typewriters. The machine-readable copy is then used to

produce camera-ready master galleys for publication of the buff section of

TAB and for merging into the computer memory. The orientation of the DDC

operations is toward updating the computer record. This fundamental policy

guides the choices made in terms of the visual announcement/search tool--the

TAB--and emphasizes a source of incompatibility between the tool and the

COSATI descriptive cataloging standards, which are oriented toward the catalog

card prepared as a visually searchable unit record.

Beginning in FY 66, the perforated tape is being used as input for the con-

verter that produces tape for activating the Linofilm photocomposition system.

As described previously, this activity Is conducted by the GPO, which publishes

and distributes some 17,000 copies of TAB biweekly. Each issue of TAB contains

more than 2,000 abstracts and an annotated subject index consisting of 3 or

of the terms selected fir indexing the report. An average of 15 terms is as-

signed and available for computer search. Subject and corporate author indexes

are accumulated and published semiannually. In addition to demand bibliographies,

DDC prepares bibliographies on frequently requested subjects. Such biblio-

graphies are assigned AD numbers and announced in TAB.

In serving the mission of redistributing copies, the DE operates a printing

plant capable of reproducing from microfilm or microfiche the copies requested.

DE nov encompasses more than 750,000 titles on microform, 100,00 in hard copy

stocked for immediate response to requests. As in the case of the reports them-

selves, requests for reports that are in no way restricted are transferred to

the CFSTI for handling. Nearly 7.(OO requests are received per working day.

Approximately 800,000 documents are distributed annually by DE. An additional

half m'llion requests per year are transferred to, and serviced by CFSTI. Nine
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percent of the requests received by DDX are not filled, because the requester

is ineligible for the document requested or because the document is unavailable.

Requests are accepted from qualified users for whom sub.'ect area information

is on file in the Field-of-Interest Register. Three thousand seven hundred

military organizations, 300 Federal agencies, and 2,000 industrial and edu-

cational organizations are registered for DDC services. Qualified users are

provided with tab cards on which is punched an address code and which is used

by the requester to obtain copies of AD reports. Requester eligibility is

also processed in the computer-based system to validate requests. Qualified

requesters receive reports without charge. Requests may also be made by

teletype directly from any of the seven field offices to DDC.

The number of requests for bibliographies has been rising steadily and has

recently approached 90 per day. On the average, 120 citations are output per

search request, each citation constituting 30 lines of printing. DDC is work-

ing on a refinement of the search strategy to allow a requester to specify the

type of information he seeks; i.e., to limit the output printing to some fragment

of the total machine record rather than to output the entire abstract and de-

scriptive cataloging information. The input record for the system, prepared on

tape perforating equipment, is complete with signals for upper and lover case,

but the output printing is done in all upper case on 600-line-per-minute printers. '

Clearinghouse for Federal Scientific and Technical Information (CFSTI).

CFSTI is a part of the Institute for Applied Technolo-y of the Department of

Commerce. Its funrtions are an extension of those pre.iously p'.rformed by the

Office of Technlral Services 1OTIS. Greater emphasis is now placed upon the

clearinghouse or redistribution functions, with certain of the OTS research

functions remaininF' in other units of t;e zreai of Standards. CFSTT has

approxi-ately 3Y1 employees a d an annual budget of more than $5 million.

Half of this -;dret Is transfer finds from other aencies to slipport the

CFSTT in annotineing and redistritutini reportr prepared ty, or in the Interest

if. these agenc-es. The enatlIng legislation for the CFSTT is broad In terms

of the audience to be served and the fun'tions to be performed.

One of the ajor portions of the CFSTT collection is the report literature

from DTXC constitutin, unlimited unclassified reports from military orrani-

zations and defens, contractors. In addition, the rFSTI handles comparable

report literature from ?IAN, the AEC, and 30 other Federal agencies. Only

r.l i . " 101q $ I- 
..-

I4W
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scientific, technical, and engineering reports resulting from efforts supported

by Federal funds are acquisitloned. Subject guidelines are adopted from the

new COSATI subject category list.

For FY 65, the CFSTI processed the following volumes of materials from the

organizations indi cated:

Department of Defense 16,000
Atomic Energy Commission 8,100
NASA 5,900
PB Reports 1,900
Techr,ical translations 22,400
CAPE drawings packages (AEC) 500
Patent abstracts 900

Depending on the treatment given at the source agency, an input report may be

reanalyzed for CFSTI cataloging or the material provided may be reviewed and

modified as appropriate to conform to the CFSTI formats.

Items input to the CFFTI are analyzed and abstracts are produced on tape

perforating equipment. The tapes are supplied to DDC for publication as the

white section of TAB. The abstract section produced by CFSTI remains an entity

and is also published in U. S. Government Research and Development Reports

'USGRDR').

The incoming report is microfiched and, at present, also microfilmed if it is

not accompanied by at least 10 copies. It IL analyzed using a mathematical

prediction model to estimate Its sales potet~ial. Reports that are estimated

to be saleable In quantities greater than ti;e rumber provided by the source

are microfilmed fo r use of the Copyflow tr,.hniqie, which produces electro-

static image offset masters for reprodu-.t:on. The initial press run, produced

during this phase, is stocked and a r-- r,I in mantained of the aetivity on the

stock as a means of modifying, the pred,-ot 'on model.

Supplementing the stock printed locally ty rr1-T! of reports -onsidered to be

within the scope of their distrittion a, .ti-e are tulk quantities of over-

runs of ST information published by tho GP for other Fe'leral agencies. In

distributing these items, the CFeT! aots an a tookvseller. listributing material

at the prices assigned ty the CPO. 'ric-Ine of items procLced locally by the

(FSTI is assumed to co-er only the act,al reproduction cost. Budget authori-

zations and transfers of funds from other a:etiie co'ver CFT analy. '3 and

overhead costs.
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Besides supplying documents on demand at the fee or price listed in the an-

nouncement bulletins, the CFSTT prepares special bibliographies on a r'-ntrart

or fee basis, in conjunction with the Library of Congress. Department of

Agriculture, and Department of the Interior. rt also initiates oertain titllu-

graphies on comparatively popular sutbject areas that may be c )niriered to te

price lists or secondary announcement media fur the .tasic report lit rature

store. The CFSTI also publishes Technical Translations bimonthly.

Tn addition to the approximately half million requests per year transferred

by DDC, the CFSTT services approximately two thousand direct customer requests

per day. This figure is expected to increase 50 to 75% during FY 66. CFSTT

supplies e'ther hard copies er duplicate microfiche. In the reproduction of

incoming documents for it5 own use in making hard copies and in supplying

duplicate microfiche, the (STT will prod,-e more than a million microfiche

during FY 66. Of the total output of documents requested. Q7%i -a- 1c fiiid

from stock, which is developed on the basis of the prediction model mentioned.

A remainder of some 600 items must be suprlied by single copy reproduction

from mi crofi che.

One of the principal efforts of the CFSTI at present is the development of

potential sources for documents and the negotiation for aiquisitionnr&g sle:.

material more directly and rapidly than has been the case In the past. Where

adequate distritution mechanisms already exist, the CFSTT expe-ts to undertake

announcement of avallabill-ty rather than respons~tilitj for 11upli-atlve -r

sutstitute distribution. A single point of contact- for industry and th te .ni-

cal community Is the goal of the organizatlon.

The current atvnual rate of translations und fore in r'r-ta is approximately

2,51). The (TS)TY Is hoping to double their input rate .f this kind of mati.rlal.

The CFST1 expects to see) the support ,1f the Federal Council for S-lence arr

T,-hnoloqy toward ,mpulsory registration of sirnifirant translat'ons MSl or

r'anned ty an: other federal l.b-y. In orler to develop a cl's.r -ontrol an!

:rtert-hanre of the translaton effort.

The fF.T! bc'e'_ir" 4 ward the e Itat].i;.erJ of a separate .*o~rnal f'r t

announcement and Index coverage of some 2.X)0) pate!ts per year rons'dered

of interest t1 industry. .,imilarly, an attempt vl te TAde to devw-I' a

"rlirnl f, r LnnoinE1ng outerials su.ch as enpineerirn drawings awailab.e frot-
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AEC, DOD, and NASA. A journal called Research in Progr,ss is to be established

in which announcements of ongoing research developments projects will be publish-

ed. Such information is generally obtainable from Science Information Exchange.

However, the SIE has not attempted to serve the public to be served by the CFSTI.

Research in Progress is to contain some 65,000 items per year.

The CFSTT is also interested in becoming the source for standards for the descrip-

tion and analysis of technical documents including document format, descriptive

cataloging, abstracting, indexing, report numbering, and transliteration. The

CFSTI has established an index to all literature produced through Government

funding. The index contains subject, author, source, and report number sections.

ANNOUNCEMENT ORGANIZATIONS

Organizations whose primary mission is reannouncement of report and open

literature may also be found among profesional societies, trade association,

Federal agencies, and commercial services. Of' the small sample of each

category contacted during this study, a few generalizations may be made

concerning characteristics of the product3 of each sponsoring category.

Professional locieties are committed to Oiscipline orientation; their abstracting

and indexing services appear to be moving away from published announcement/re-

trieval tools toward centralized, custom services. That is, growth of literature

in a discipline results either in (1) inadequate co erage by the abstracting

service whose income growth does not match the literature growth, 2) development

of a tool whose physical size defeats the roal of alerting users in favor of the

goal of retrospective search, or (3) fragmentation into multiple tools that

reduces opportunities for casual or unplanned cross-disciplinary access and

imposes additional costs to maintain the viability of the fragmentation. In

attempting to serve both purposes--announcement and retrieval support--the

abstracting indexing service must trade off' analysis cost and time. As the

announcement function is subordinated, the requirement for publication is

questionable. Alternatives are operation of a sinile central reference service

or distribution of machine searchable tools.

Abstracting and Indexing services by sponsors other than professional societies

are not sub~lect to the same constraints. Fragmentation oriented toward a work

mission is more clearly definable than Is discipline fragmentation, and organi-

zations and Individuals constituting the user group more readily identifiable.

The produts of such services are marketable in terms of more direct application.
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The implications of this characteristic to the trade association is exemplified

by the support of a central service for processi g a core body of literature

useful to all members of a given industry ind fewer constraints on the format

of the product (in contrast to the conservatism of scholarly, discipline-

oriented services toward study of changesi in communication techniques).

Among Federal agencies offering announcement services, mission orientation has

encouraged experimentation in selective dissemination--a technique exploited

for some 20 years by at least one commercial organization.

Engineering Index, inc. (EIl) and the American Society for Metals (ASM). As an

outgrowth of the work of the Engineers Joint Council in developing a thesaurus

that right be tic core vocabulary for familier. of annoincement services and

retrieval systems, the American Society for Metals and IBM entered into a

cooperative arrangement with Engineering Tndex, Inc., to develop a machine

based system. The indexing technique is based on selecting substantive terms,

that are part of the prescribed vocabulary, in sufficient number to insure that

retrieval on some combination elicits relatively highly relevant items from a

file. The responsibilities of ET in this overall program has been the develop-

ment of a translator program for transforming the information entered on a work

sheet by information enalysts into the format appropriate for processing for

the retrieval system. The personnel at ASM arc developing the system for pub-

lishing the subject heading and author ind(xr-s to the Review of Metal Literature

and to the Engineering Index. The Review of Metal Literature covers scientific,

engineering, and technical literature concerned with the production, properties,

fabrication, and applications of metals, alloys, and compounds. The abstract

section consists of conventional abstraetr arranged in 20 principal categories.

The subject index printed in the copy of 1;hc -bstract journal and the author

index are prepared by a computer program ond constitute computer printer list-

ings photo-reduced in a two-column layout. The principal side head or subject

is over-printed for higher readability and titlc are indented.

Engineering Index, Inc., is a nonprofit corporation whose president Is also

the director of the Engineering Societies Library. Thus, the Engineering

Tndex has close ties to the Engineering Societies Library and to the managerial
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control and advice of the United Engineering Trustees, Inc. It is through

the mechanism of the United Engineering Trustees, as operators of the head-

quarters building in New York, where the secretariats for many of the engineer-

ing societies are housed, that the operations of the Engineering Societies

Library is funded. Engineering Index included 47,000 abstracts during 1964

and exploits some 2,000 titles, a selected group of Government reports, stan-

dards issued by member societies, and conference and industrial reports not

otherwise covered in open literature. The staff of 67 is approximately one-half

professional personnel and one-half clerical. Most of the input materials

for the Engineering Index are supplied through the Engineering Societies

Library and directly from the member societies. An average of 1,250 articles

are abstracted and indexed per wonth. For two major sections--the Electrical/

Electronics Section and the Plastics Section--abstracts and descriptor terms

are prepared on special work sheets for use in the machine based system. The

abstract copy is keyboarded on tape perforating typewriters from which the

final 2opy is prepared for pasteup in page layouts, photographic reduction,

and plate making. The information written on work sheets is punched into tab

cards. Each class of information bears a unique data class sorting number and

the sort programs are run against these decks and against the source deck for

development of the index.

After the resolution of discrepancies and errors, the updated index tape is

listed for manual pasteup. The program is also being developed for writing a

tape in which the two-column format can be assembled directly by the computer

system to minimize manual handling in pasteup. The programs now under way

provide an index in which the full title is printed under the term from the

vocabulary. Formerly, a program was investigated in which th3 abstract

identification number was printed following the term. Such an index was

prepared for the Society of Photographic Scientists and Engineers for the

abstract journal for photographic science and engineering literature.

Abstracts for the materials separately being handled in the experimental system

based on fragmenting the electrical/electronics and plastics sections for machine

processing are also published in the basic Engineering Index to avoid dis

continuity should the experiment fail to develop to full maturity. The organi-

zation estimates that basic abstracting costs average $12.00 per item. For
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the materials being developed in the experiment, including the machine and

program development costs, the item costing is between $40.00 and $45.00.

Chemical Abstracts Service (CAS). Chemical Abstracts Service prepares

several tools for the announcement and retrieval of chemical literature. The

basic publication is Chemical Abstracts (CA), issue4 biweekly and encompassing

200,000 abstracts in 1965, includes material from some 10,000 journal titles

from more than 100 countries and patents from 24 countries. CAS covers 05

to 97% of the published literature in chemistry. Through the variety of tools

produced, CAS skirts the trade-off between announcement and retrieval functions,

but not without substantial investment. CA is fragmented, consisting of five

part,', each dealing with a basic area of chemistry. A microfilm version of

Chemical Abstracts from 1907 to the latest semi-annual compilation is available.

In general, items are selected for analysis at Chemical Abstracts Service and

are assigned to abstractors who are essentially volunteers working in the field

of chemistry. The abstractor returns copy for the abstract, accompanied by

keywords used in the issue of CA in which the abstract appears. Entries for

the cumulative subject indexes are prepared at CAS by reanalyzing the abstract

to develop a clause type index entry, sometimes called a "microabstract." The

index prepared through the secondary analysis is a superior retrieval tool to

the keyword index available with individual issues of the abstract journal.

Separately, the titles for articles selcctct for analysis are keypunchpd and

read onto magnetic tape for development of permuted keyword-in-context (FWTC)

indexes. Eighty thousand titles were published in 1964 in Chemical Titles (C'").

CT is issued biweekly and provides for announcement of the paper prior to the

appearance of its abstract in CA. CT is avallable on magnetic tape, enabling

subscribers to perform searchers In their own facilities. CAS is also investi-

gating the possibility of' using these taper for selective dissemination of

announcements.

Mr1re than 3,000 abstractors contribute t), CA and -.ome 100 section editors

examine the constituents of the sections pribr to publication. CAS has

9. vproxlmattly 650 full-time staff'. Ab:tr .', r-crlvd from external abstrart.ors

are edited locally; keywords arp checked; and the text is keystruked on electrio

typewriters for conwntional publicatio," prrtr.. Because the individual

abstract issue is indexr-d only by th- six (average) keywords supplied by the
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abstractor. the source item and abstract are subsequently provided to subject

indexers who create six or seven entries which are dictated on tape recorders,

then transcribed by typists on index slips. Subject clause index slips and

any appropriate formula indexing entries, produced separately through checking

the registry, are manually filed in order, awaiting subsequent typing on cards

used in sequential card camera production of the cumulative indexes, Structural

formula graphics are stripped into negatives of the indexes. The indexes are

cumulative and issued semiannually as an author index, subject index, and the

formula index. Each of these, plus the patent numbers index, is cumulatively

published every five years.

Bibliographic data for papers cited in CA are punched, along with the name

of the abstractor and the number of lines of abstract printed, to analyze

productivity of each of the journal titles; the average length of abstract

and the number of abstracts per section; the completeness of coverage in

terms of the introduction of material from journals previously not scanned,

in terms of discontinuation of journals, and in terms of loss of individual

articles or journals; and, for vocabulary investigation, by section, in

conjunction with the section editor to insure the viability of the individual

section in terms of changes in the field covered by that section. The general

system is called the Coden based inventory, which is- accumulated at the rate

of approximately TOO-8OO abstract records per day. Abstractors' payroll infor-

mation is developed quarterly, from the same records. Of the total population

of 10,000 serials from which abstracts are taken ?nnually, 1,000 of these

serials produced 75% of the abstracts printed :n CA: 250 serials produced

the first 50; one-third of all abstracts printed in CA are obtained from

only 100 of the total of 10,000 serials scanred.

CAS produces a fully machine-based announcement/retrieval tool in Chemical-

Biological Activities (CBAC), which is processed entirely in-house. The tool

covers organic compounds that act on biological systems exclusive of the

botanical kingdom, animal and microorganisms metabolism studies, and in vitro

chemical reactions of organic compounds of biochemical interests. Approximately

300 journals are covered to obtain material for CBAC. CBAC is provided in four

formats: the digest section, which constitutes a bibliographic description and

a specially formatted digest; a keyword-in-context (KWIC) permuted index; a

molecular formula index; and an author index. Keywords from the title and from

the digest are indexed in the KWIC index. The general layout format for the
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digest provides that compounds are printed at the left margin of text. To the

left of each compound term or referent is a registry number providing for

retrieval on ur derivation of the molecular formula for the compound term.

Terms within the digest that are not compounds but on which the item is indexed

are printed in all caps. Such terms are then printed in the KWIC index alphabeti-

cally on a fixed indexing position in the line and are in context with the re-

mainder of the digest text line or with as much of the sentence as can be printed

on a line of the index.

CA and its indexes are publications. CAS also is investigating the opportunities

for producing microforms of the publications or portions of the publications in

terms of satisfying requests for selective bibliographies. CBAC can be provided

as a publication or on magnetic tape, accompanied by appropriate search programs.

Searching is done on a character-by-character basis such that the KWIC vocabulary

does not constitute a constraint. That is, despite the alternative uses of

"hydrazide," "hydrazides," or 'hydrazine," etc., the searcher may specify only

"hydraz" as the basis for his search and would receive a printout of all lines

containing that string.

Among the most recent developments of the Chemical Abstracts Service is the

automation of the registry of chemical compounds. The basic operational featiure

of this system is the development of a linear description of the two-dimensional

diagrams of chemical compounds, in which links are unambiguously identified. The

resulting expression can be machine searched for principal structures arnd ub-

structures and for comparison against potential new entries to avoid duplication

on the basis of structure in the assignmeut of registry numbers. Coding sheets

for keypunching compound descriptions are being prepared as compounds are en-

countered in the day-to-day abstracting and indexing. The entire file of more

than three million compounds is expected to be in machine form within two years.

Although the American Chemical Society does obtain help from NSF and NIH in

support of experimentation and developing some of the techniques now being

applied in the Chemical Abstracts Service, the CAS considers itself a private

enterprise and is concerned about implications of the development of standards

zerh as the COSATI subject heading list. CAS is increasingly orienting itself

toward machine support and hopes to be able to switch to machine based formula

indcxlng in or soon after 1Q67, by moving the keyboarding operation into the

acquisition phase of the cycle. Subsequently author indexing is to be introduced
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into a machine oriented system. Experimentation with the machine based Chemical-

Biological Activities and its machine retdable forms is directed toward expanding

the cove-age and toward shifting identifiable portions of Chemical Abstracts into

a comparable machine based system.

Analysis of the source item and establishment of policies and controls to insure

that source publishers provide abstracts in a format useful to CAS is considered

a critical need. However, CAS expects to move toward agreement on standards on

a case-by-case basis, rather than through arbitration and imposition by the

Federal government. CAS contends that specifications can be developed through

independent negotiation, which will be precise enough to meet their needs and

general enough to be useful to other abstracting services. With the policy of

assigning an abstracting task to an individual working in the field, CAS antici-

pates no problem in finding the individual with multidisciplinary interests who

is capable of abstracting multidisciplinary items according to a method useful

to each of the discipline oriented abstracting services to which the item might

be of interest.

Biological Sciences Information Services (BIOSIS). Biological Abstracts was

founded in 1926 by the National Academy of Sciences, the American Association

for the Advancement of Science, and the Union of American Biological Societies.

The organization is not, therefore, directly connected with any single pro-

fessional society but does tend toward the academic rather than trade associa-

tion or commercial announcement posture while aggressively investigating and

adopting machine support. The organization publishes a conventional abstract

journal produced by typing abstracts, manuscripted by external unpaid volunteer

abstractors, on electric typewriters for manual pasteup in galleys, for photo-

reduction and printing.

The basic abstract journal is organized in sections and individual abstracts

are numbered sequentially within each section. The initial entry in a given

section is a "see also" notation. Policies of preparing the abstracts portions

of the journal without adequate indexing put the organization in an unusual

position when making some comparatively original decisions at the time machine

support for indexing was considered. That is, the organization had not developed

the sophisticated indexing format, classification, and vocabulary that might have

hindered experimentation with and adoption of keyword indexing techniques.

At present, more than 100,000 abstracts are published per year--the number being
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determined primarily by the million dollar annual operating budget of the

organization. Each biweekly issue of Biological Abstracts contains a CROSS

index, in which the name of each section head is followed by a posting of the

numbers of every abstract to which that section name might be applied--as a

descriptor. (Note that this is not a uniterm index, therefore). This type of

index provides for cross referencing to avoid multiple printing of an abstract

or some reference to the abstract in more than one section. The index is

arranged in ten-column format to provide for coordination in searching for an

abstract number on the basis of a search involving more than one term.

In addition to the section under which the abstract is originally printed, it

may be crossreferenced to as many as eight other sections. On the average, the

abstract is crossreferenced by multiple entries in this index three and one-half

times, in addition to its reference to the section in which it is printed. Since

this index is produced by a machine program, its contents remain on a tape, avail-

able for cumulative merging as well as for individual searches in response to

contract requests for bibliographies on intersections among descriptors.

Each issue of the abstract journal also contains an author index and a bio-

systematic index organized into taxonomic categories and subordinately into

organisms against which are posted the names of the section in which the

abstract and its number were printed. Since the section name constitutes the

descriptor, the search tool is comparatively powerful for retrieving the

combinations of taxonomic categories, organisms, and general field of biology.

As in the case of the other indexes, this material is in machine form and the

possibility of accumulation for specialized searches will be examined as

resources of the organization permit.

In addition to biweekly publication of Biological Abstracts, BIOSTS publishes a

permuted title index called B.A.S.I.C. produced In a KWTC-like program developed

by BIOSIS. In preparing the copy for keypunching entries for this index, analysts

augment the titles and insure the usefulness of the indexing point by binding

terms to avoid spurious index entries. As a visual aid to the use of the

permuted Index, the copy to the left of the Indexing position on the line--

which is twenty-five characters to the riint of the left margin--is covered

with a screening (acetate sheet on which has been printed a dot structure to

nrrete an overall appearance of a gray tint block).
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This permuted keyword index may be subscribed to without subscription tc

Biological Abstracts. By making this available, BSIS hopes to appeal to

individual users who would not necessarily be customers for the abstract

journal but would have access to it in a library. The user of B.A.S.I.C.

who wishes to maintain a file of individual abstracts selected on the basis

of analysis of the permuted keyword index may order microcard versions. A

charge of $6.00 is made for ten abstracts or fewer; each additional abstract

being $0.50.

The constraint to remain at approximately 100,000 abstracts per year has

resulted in a backlog of material considered to be of lower productivity to

the maximum user group. To insure that this material. is at least announced

to the field of biology, NSF-OSIS has provided support for production of a

permuted keyword title index, such as B.A.S.I.C. During 1965, the supplement

BioResearch Titles is to be distributed as part of the subscription to Bio-

logical Abstracts and will provide announcements of an additional 5,000 titles

in each monthly issue.

In addition to the permuted title, this document will contain a bibliographic

entry--not a complete abstract. Entries will be listed by source journals,

which are to be arranged by title. Each issue will also contain an author

index. Beginning with the end of calendar 1965, BA intends to publish cumula-

tive author, CROSS, and biosysteatic indexes to Biological Abstracts, each of

which will be available as a separate subscription.

In becoming more oriented toward production of indexes using machine support,

BIOSIS is experimenting with a variety of information services, which accounts

for the change of the name of the organization from "Biological Abstracts."

Some investigation is being made of the opportunities for selective repackaging

of the abstracts developed for publication in the journal. The organization has

on microfilm the abstracts published during the past six years, one abstract per

frame. Manual and computer techniques have been used in determining abstract

identifications appropriate to a particular search and the subsequent micro-

film search and printout of required abstracts. In a novel experiment, BIOSTS

is accepting and servicing requests entered directly by researchers through

a communication system terminated in Electrowriters. During the fir3t three

months of exnerinmentation, some 500 requests have been handled, one involvi:g

nearly 3,000 individual abstracts.
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Of particular interest in the field of announcement/retrieval services Is the

outstanding effort of BIOSIS to develop a sound computer-based acquisitions

records system, not only for management of acquisitions but to provide ap-

propriate machine reccrd support and to eliminate duplicative clerical efforts

as an item passes through the processes to be included in an announcement

service. The field of biology is supported by the Conference of Biological

Editors, a group that meets annually to discuss the problems and new develop-

ments in the field of editing primary and secondary journals for the support

of the field of biology. Through the medium of this organization, the producers

of seconda*y announcements media can and do develop coordination and cooperation

with primary sources in terms of the provisions of suitable abstracts.

American Petroleum Institute (API). The Arr erican Petroleum Institute member-

ship consists of petroleum industry corporations, each of' which supprrts an

internal information service. Eight years ago, Institute membership agreed

that some core of the literature then being searched and analyzed separately

and redundantly at various organizations c)ul, be processed centrally more

economically. The Central Abstrating Service for the API was established

and now covers approximately 150 journal titles, from which are derived an

average of 12,000 abstracts annually.

Guidance for the selection of journals and f.'e-Iac, relative to system services

is provided by a committee of representatlv- of 10 of the major petroleum

organizations. A staff of approxima.ty 36, _ p.rat Ing on a ,d get of nbcul

half a million dollars per year, produce th. vi:vual and machin,' form announce-

ment and retrieval tools. The servire is sIf-supporting, with 40 sub:rribers

to the literature abstractr, 20 to the pa*r',!, ab-ztracts, and 1A to the indexes

of both. The indexes are generated by a r tpter-based system and may b

obtained on magnetic tape for local ztearch. !n addition to literature abstracts,

the service publishes a Journal of abntract.. fo(r srme 11,000 patents earn year.

The abstract Journals arr issued we'-kly an r- ntain author inoxpn. Sub.1t-t

:r"-xe:. are irsued monthly and cunp, atel . Vi!1U y. The svbjert index -on-

ni3ts of the title plus subordinate rub,epts and an aistract identiflcation

. r-r. ,is'cd )nlpr if:r ub. 'c;. Ab:rv' Irtif.ati ns are also posted

in an inverted printed index, two copier of which are s;,ppller for manual co-

ordinated searches. The dual dictionary invrrt-,1 7yordluate Index is issued

three times a year and cumulated in the se-ond and third issues. 4agnette
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tape versions are similarly available three times a year and cumulated for the

second and third of the three issues.

In the monthly subject indexes to the abstracts of refining literature, the

identification number of the abstract is indicated with the title and sub-

ordinate or minor terms. In the inverted index, roles and links are also

indicated where they have been assigned during indexing process. Among the

roles that may be cpecifLied are "agent," "product," "intermediate," "catalysts,"
"catalyst-product," "prior treatment," "medium/solvent," and "substance analyzed."

These additional qualifiers to the item identification number are also written

on magnetic tats for machine searching of' the inverted index.

The subscriber to the magnetic tape service is also provided with a 1401

search program, a 7090 Inp t program, and the opportrnity to send an individual

from the company's computer group to the API a: stracting service for instruction

in the exploitation of the tapes. The assumption is ht .- t in undertaking the us, -

of the magnetic tapes, the individual argunization w,_l also prepare the abstracts

and indexes for materials in which they Arr individually interested in accordance

with the formats and requirement3 of the centraL serv:ce system. The service

conducts a training program for indivIduals who are to use and develop these

tools in the various subvcribinr orj:ttnizations. A guide to alstracting and

indexing policies and practicos I avaii.able for new personnel.

.ach major petrolpum indu-try ora,2!at ion abstractr. an aci,-ittorai 3 to 5

hundred journals t) me- individual goas, yielding a . additional 10.-

abstracts per year. !{,vever, the APT do}s not seok to expanuI its coverart- tL:

include-thece journal, but rather tc SL.c , a core ot of , iurnal; maximally

productive to the entire rtbcrM1--!r rUQiup. The prernt journaL: are rontricted

to emphasis on refinng,. An exprt-1m'tnt has been cmnducted at thi, ':nivrr:iy of

Tiusa on the posuibility of separately covering exp1 ,%r*iorn an, 4.tdu~ t inn a--

pects of the industry. C1t,1Aarly, a -ieparfte J,,urr . c:?ver. trap, ,rrtation

and storage might bt apprp~rlate although these aspcct- arr now ,,vre-i in the

refining journals. Establi;=-ent of %pee-lalized fiel- ,ournals depends en*,Irr-ly

upon concurrence by the industry, through the comitteps In, the fnttitut, t.h

a market or need oxists for the Journals.

The goal is to serve a current awareness need 1'y prepartrn abrFtrac. !: a

stile considered easier to rral than are conveatic'i :Ic's. The principle

" • ~ - -unnn n n nua u•muln~n n • •twn u n nn • • • m, m ..- .
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of this "inverted" style is similar to that of news reporting in which the

lead (first) sentence consists of the main thought of the article. Since, in

technical literature and patents, this mdin thought is commonly expressed in

the title itself, the inve-ted abstract often begins with the words of the

title in a sentence. Citation information, such as the name of the author and

corporate iource, is printed at the end of the abstract. The development of

techniques now in use by API is a consolidation and exploitation of techniques

developed in several of the major companies belonging to the Institute. The

adoption of any given technique is controlled by the advice of the committees

of the Institute which reflect the -iterests of the Institute membership at

management level.

Management of the API abstracting cervice considers the significaut goal to

be selection and reporti4W of information that is slanted to the application

of petroleum technology. In general, the direction an! extent of he service

of the API has developed frum the pragnatir point of view that policy and

financial decision,; are involv,'l in information support. This warrants the

attention of management personnel in the petroleum companies. The service,

thref'ore, develops on the basis that the support tr be provided plays a key

role in the productivity of the organization.

o-'ict, of Auto-otlv, Einers i. AE). The princiral goal of the Information

cervices of the FAFE is current awariness for its i idvidual and corporate

mo...r~rlp, .Ihe co~ntents of :VtF Cfjournal are therefore comparatively ic

theoret-cal ai: are int-irplversed w1it news ', the industry and of Go;ernmer.t

activities havingi an impact upuo. tt'# industry. The Society of Automo ve

:nc1nee;-s off4 Tr, its 32 ,iC -, e- several services In adl.tion to conventional

t i lication uf a primary kwuurrfai. Amonr esrvi"9 Is the r-"strtbutlon

of reprints an- -oples of papor 1) subw.u:i'e-1 t .t not aecepted for puLieai on

in flAF serials or (2) presented at A? me -ns. Papers are announced through

-. ,- IJ licat r of a brief summary in tho r'AE Journal aecompanit-d by ar; order

ui~ irp~ are $0.75 n'o' cery to~ rmt-r~i for most Items, althoigh a few

1r~z mra-; ',t.~t as much a.v $15.

"U 1 a l I I2rP, OnU.: Alat11i y ;f fOpie- of el

v K"r- 2~are I mlexe-' r,,n an ave-rtr . f Ohr.ne 'ermys. Tie irdex e!on-

!,.-1-r for - -- to :- . I-cri"'r applies. N cw I.F *h -' rY

'lIiv.;.h t . :u ,'r *of --.. r-r:: i.: of vn an or*Tanlz&*tion rathE'r



6-80

than an individual, it will soon offer copies on microfiche on the assumption

that various industrial organizations are equipped with microfiche reader:.

Using the basic technique of descriptive abstracting advocated by the Engineers

Joint Council, a summary is prepared for each piece of literature issued by

the SAE, for inclusion in an annual abstract compilation. Those items that

have appeared in the T ransactions are noted, along with the names of discus-

sants. Subject and author indexers are prepared for the abstract issue, in

whizh the descriptor term is printed in a bold face followed by the title and

anstract number for any item to which the descriptor has been assigned.

The basis on which papers are accepted for -publication in an SAE serial is

a formal critical review technique. Each paper is reviewed by a minimum of

nine judges who are experts in the subject content of the article and who

indepcndently assign to the article a review score or rating. In rating the

individual paper, each judge is provided with a tab card offering the option

for his rating as "excelleint," "good," "fair," "poor," or "waive," fo- each

of the following factors:

(a) Contains new information or comprises a measurable contribution to

the technical area involved.

(b) Has data and theory useful for several years.

(c) Has specifically stated conclusion directly supported by facts.

(d) Clearly states its objective at the beginning and develops infor-

mation concisely, completely, and logically to reach the stated

objective.

(e) Has clear tables, graphs, anl illustrations.

(f) Adequately references outside data used.

(g) Is free from commercialism.

In develcping the score for a paper based on the composite of reviewers'

analyses, the various classes on which it is rated are weighted to derive

a numeric score. .. score beneath a threshold level results in rejection of

th- paper. Papers scorirg within a middle range are published in the S.IE

Journal, whereas those with the highest scores are reserved for development

of documented discussion und publication in the Transactions. Contents of the

latter are "Judged to be of exceptional value to the permanent literature."

The ranking of a paper is available to any of tie membership requesting it and
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to the organization by whom its author is employed. Management of the SAE

publication activity considers the development of this paper rating system

to have been influential in improving the quality of the literature of the

field. The contributor of a paper is apprised of the fact that his paper will

be subjected to critical review and is in fact provided with a 12-page guide

to the preparation of his paper and to the purposes of the title, the abstract,

and the introduction. This guld: has tear-out sheets provided for his typist

and his illustrator to guide them in providing material consistent with the

requirements of the society's publications.

Also of particular interest in SAE is the continuing sampling of user response

to the Journal and the SAE services. Although individual samples appear to be

small, sampling is conducted regularly and the results are used as guides to

changes in the content or emphasis of the Jor-9l.

Atomic Energy Commission (AEC). The Division of Technical Information of the

U.S. Atomic Energy Commission has the mission of collecting and making available

the worldwide literature in atomic energy and nuclear science. In addition to

providing conventional library services in support of the 6,800 direct employees

of the AEC stationed in Washington, Oak Ridge, and field offices, the Division

acts as a clearinghouse for AEC-initiated report literature. It publishes

(1) an announcement/retrieval tool for journal and report literature; (2) primary

journals in nuclear safety, power reactor technology, reactor materials, reactor

fuel processing, and isotope and radiation technology; (3) technical books and

monographs; and offers educational services including exhibits and demonstrations.

The AEC also provides partial or full support to 15 information and data centers.

Report literature in the field approximates 14,000 titles annually. Nearly

100,000 requests for copies of such reports are serviced for qualified requestors

each year. Annually, an additional 100,000 requests are received for educational

material and 2 million items are distriltted in response to these requests.

The AEC's major announcement/retrieval tool is the journal, Nuclear Science

Abstracts (NSA), published biweekly as the principal guide to unclassified

world literature on atomic energy. In addition to NSA, the Division of

Technical Information publishes Research and Development Abstracts of the AEC,

Abstracts of Weapon Test Reports, Abstracts of Classified Reports, and lists

of reports for civilian applicL.tion.
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Reports produced in execution of AEC supported contracts and grants are

distributed by source organizations in accordance with standard distribution

lists developed by and published by the Division of Technical Information.

Among the recipients listed are the Division of Technical Information itself

and, for unclassified and limited materials, the Clearinghouse for Federal

Scientific and Technical Information. Of the copies received at the Division

of Technical Information Extension, Oak Ridge, 200 are distributed to AEC

depository libraries around the world. Unclassified unlimited documents may

be purchased from the CFSTI or in microform from Microcard Editions, Inc.,

by individuals who are not qualified to receive them free from the AEC.

When received, the report is analyzed to determine restrictions with respect

to patent disclosure or international agreements limiting the dissemination

of contents. The item is then evaluated to assign it to appropriate subject

categories and to specify subsequent processing. In addition to the 14,000

reports from the United States and foreign countries, the evaluation group

analyzes some 800 translations, 1,500 patents, 800 books, 13,000 conference

proceedings, and 17,000 journal articles. More than 700 journals are regularly

scanned and another 700 titles provide irregular inputs to the abstracting and

indexing service. From this data base, items are selected for abstracting and

indexing. Items are designated (1) acceptable for inclusion in NSA, (2) ac-

ceptable for inclusion in the classified abstract journal, (3) outside the

scope of AEC interest but to be retransmitted to another agency, (4) outside

the scope of NSA but to be noted in the card catalog, for bibliographic support

to AEC personnel and contractors, or (5) rejected.

An authority file of approximately 14,000 main subject headings, under close

control by subject heading specialists, is a basis for organization of the

abstracting journal and its indexes. An average of slightly fewer than four

access points are provided in the subject index for each item appearing in

Nuclear Science Abstracts.

A staff of approximately 50 professional and nonprofessional personnel, at a

Qost of somewhat less than $600,000 per year, produce Nuclear Science Abstracts.

In 1964, 45,000 items were covered, in 24 issues, and distributed to a total

circulation of 8,000.
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Descriptive cataloging is prepared by subprofesslonal personnel prior to

abstracting and indexing. During the present study, tape perforating equip-

ment is being Introduced into the descriptive cataloging activities for the

development of a machine readable record and subsequent machine development

of retrieval and announcement tools.

The abstract copy and index entries are prepared by the same individual for a

given item. In addition to the subject index entries prepared for use in the

issues of NSA, a list of keywords or descriptors is prepared for each item,

for keypunching and subsequent use in an experiment in selective dissemination

being conducted by the AEC. Abstract text is composed on electric typewriters.

The composition group prepares approximately 200 abstracts daily. After the

cutoff date for publication of a given issue, individual abstracts are numbered,

based on the section in which they are to appear. Hence, the index line card

is not punched and sorted until after this phase of the journal preparation.

Indexes are cumulated quarterly, semiannually, annually, and quinquennially.

Therefore, after sorting, listing, and preparation of repro negatives, the

index cards are separated from header cards and set aside for cumulative index

preparation.

Nuclear Science Abstracts receives advance page proofs for more than 15 of the

journals regularly scanned. Other journals provide advance abstracts of

articles prior to journal publicition. An additional group of journals is

airmailed directly to NSA in advance of publication date of the primary journal.

The AEC is presently negotiating to receive abstracts and index material from

foreign sources, in English and in the style and vocabulary of NSA.

The section organization of Nuclear Science Abstracts echoes the organization

of the standard distribution lists evolved through extended experience with

the field and the user group. The Division of Technical Information Extension

is therefore cautious about the possibility of its exploiting the COSATI subject

rategory list and its fields and groups organization.

National Aeronautics andSpace Administration (NASA). In the area of announce-

ment tools, NASA has been the most active of the Federal agencies contacted in

developing selective dissemination of information (SDI) techniques. Report
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literature in the aerospace field generated as a result of NASA's sponsorship

or through acquisition on the basis of interest by the community is received

at NASA's Scientific and Technical Information Division for screening. Reports

considered to be applicable to the space mission are transferred to a private

organization, Documentation, Inc., for processing. Processing results in the

preparation of the abstract journals Scientific and Technical Aerospace Reports

(STAR) and its counterpart, CSTAR, in which are announced classified or re-

stricted reports. STAR is expected to cover approximately 30,000 abstracts

for FY 66. During FY 65, 5,000 of the abstracts represent reports originated

through NASA; 11,000 were items from other U. S. sources; 4,000 were from

Russian sources; and 3,000 from other foreign sources. Circulation for STAR

is approximately 9,000 copies, for CSTAR, approximately 3,000 copies.

The contents of STAR are organized into 34 subject categories covering eight

disciplines, eighteen different areas of engineering, and two interdisciplinary

categories. Few of tbe categories are actually mutually exclusive. Scope

notes are provided to guide the user to alternative or related categories.

in addition to the regular publication of the abstract journals, NASA publishes

continuing bibliographies, which are selected compilations of abstracts previ-

ously p'iblished. These ccnpilations are inlexed comparably, using the infor-

maticn provided at the time of original publication of the abstract.

Repurts transferred to Documentation, Inc., are analyzed by subject special-

ists, who prepare an abstract and a "notation of content," used in the index

as the entry under the index term selected for the item. An average of four

or five index terms is selected for indexing the individual issue. The index

entry also contains the corporate source number, the abstract number, and the

number of the section in which the abstract appears.

In addition to the notation of content and the selection of index terms to

be published, the analyst prepares lists of uniterms which are the basis for

retrospective search and selective dissemination. Between 12 and 20 uniterms

are selected for each report against which are posted accession or abstract

numbers, in an inverted file. A vocabulary of approximately 13,000 uniterms

is involved and a guide is available for developing search strategy. The

guide itself is in machine form but listed on a 1403 in a program which makes

no differentiation except overprinting of the indLx term and indentation of

"see, " "see also," and "confer'" (related or associated concepts) references.



6-85

The copy for the abstract section of STAR and CSTAR is prepared on Justowriters

for Photon photocomposition. The text face used for the abstract section is a

sans serif with a bold face head. Additional Photon character capabilities for

special symbols and mathematical expressions are exploited in the text. The

issue index is also prepared on tape perforators to be read into the computer-

based system, which sorts entries and generates the index tape. A special

print chain containing upper and lower case is used for listing the final

index, which is photoreduced and printed in two-column format. In addition

to the subject index, each issue contains a corporate source index, a personal

author index, a report/accession number index, and an accession/report number

index. The latter are generated as byproducts of the program that writes the

basic subject index.

A parallel analysis of aerospace literature available openly is conducted by

the American Institute of Aeronautics and Astronautics using the same general

techniques used in NASA's publications. The abstract journal covering open

literature is International Aerospace Abstracts (IAA). During FY 65, IAA

contained abstracts to 10,000 U. S. citations; 3,000 Russian citations; and

citations to 5,000 other foreign articles. Circulation of IAA is also 3,000

copies. STAR and IAA are each published biweekly on a schedule such that they

are issued alternately. Although the contents of IAA are prepared by the

American Institute of Aeronautics and Astronautics, the machine record of its

contents is available for searching in conjunction with searches of the report

literature records.

The records on magnetic tape are searched daily in response to 600 to 700

requests received. NASA distributes one million full-size hard copies annually

and four and one-half million microfiphe copies of documents. Approximately

500 bibliographies and literature searches are prepared annually. NASA supports

the preparation and announcements of approximately 600 scientific and technical

translations per year.

Regular automatic distribution of report copies of microfiche is made to approxi-

mately 4,000 recipients in NASA research centers and contractor organizations;

700 U. S. Government agencies and their contractors; 200 universities and

major public libraries; 550 foreign government agencies, institutions, and

professional societies; and 5,000 industrial and U. S. business organizations.
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The selective dissemination program introduced by IBM and tested internally

for support of their engineering personnel has also been under intensive study

by NASA for support of NASA personnel and contractors. During the past two

years the experiment has developed into a pilot operation now servicing more

than 700 participants in the various NASA laboratories.

When a report is analyzed, the uniterms selected and notation of content are

introduced into the machine system. The selective dissemination program is

run on the machine file for the contents of a given issue of the abstract

journals. Each of the 700 participants has provided a list of uniterms be-

lieved to constitute his interest profile and this record is run against the

uniterm index for new abstracts.

Hits (matches between user and document profiles) are written on an output

file which is sorted on the basis of individual identification and then

printed as a deck of portapunch cards, one half of which contains the notation

of content, abstract number, and uniterms. The other half of the card consti-

tutes an order and an indication of the recipient's interest in any item for

which he has received notification but which he does not wish to order. Return

of the card permits analysis of the effectiveness of the individual profile

and the degree to which matches are being obtained in rerunning the selective

disseminaJion program.

The requester of a document may specify a preference for microfiche or hard

copy. Although he returns the response card through his local laboratory

library to NASA, the required copies are distributed by Documentation, Inc.

During the operational phase scheduled to begin in the last quarter of 1965,

Documentation, Inc., will provide stocks of microfiche to the local libraries

for decentralized distribution. There is also a plan to provide the magnetic

tape record for each issue of the abstract Journals to the local laboratory

for local development of full-scale SDI service. Ranges of interest of the

laboratories cluster and differ from one another sufficiently to expect

improved efficiency of the search at the local level.

A separate division of NASA, the Technology Utilization Division, has under-

taken the preparation of an abstract journal called Tech Briefs for reports

created by NASA laboratories, which are suitable for exploitation by industry

and are in no way limited. The journal consists of a citation and a very
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short abstract; its preparation apparently is not correlated with that of

STAR and IAA. Its apparent overlap with the audience and goals of the CFSTI

are probably justified as a "public relations" need for the sponsoring agency.

Cambridge Communications Corporation. One of the small private abstracting

services was briefly studied. Since 1957, the Cambridge Communications

Corporation has been publishing a series of abstracts covering materials,

metallurgy (30,000 abstracts), solid state physics (29,000), devices (13,000),

electronics, computers, and aerospace. Originally it offered catalog cards

in various subject areas. Recently, the card service has been discontinued

in favor of loose leaf, page-form publication. The organization of each

subject area is hierarchical. In general, the hierarchical organization of

the abstracts on the basis of conceptual relationships is considered to

minimize the requirement for indexing. Indexes are therefore minimal and

tend to differ from a table of contents in that entries are alphabetized in

a given major heading.

The corporation is also attempting to develop personal-interest profile

services based on special packaging of material published otherwise in page

form for inclusion in the various abstracts binders. Publication techniques

are conventional. The abstracts are prepared primarily by students and

faculty at Massachusetts Institute of Technology. The managing editor is an

MIT Ph.D., who distributes assignments. The organization claims approximately

2,000 users, half of whom are outside the United States.

McGraw-Hill. While McGraw-Hill is a primary publisher of both serials and

books in science and technology, the aspects of its activities pertinent to

this study centered around announcement services. For it is in the directories

and index area that McGraw-Hill is experimenting in computer support and

photocomposition.

For 1965, McGraw-Hill is processing The Electronic Buyer's Guide by computer.

The text for the manufacturer's section and code numbers for products made by

cach manufacturer were keyboarded on tape perforatin, typewriters. The

computer used this input for the composition of the product section without

additiona. keyboarding.
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McGraw-Hill investigated both the Dura Mach 10 and the Flexowriter as input

devices. The Dura was used because the (Selectric) type ball offers higher

potential input rate. Experience with the system revealed that the higher

typing speed is not always attainable in practice because the shift key does

not necessarily punch its corresponding code when the typing speed is high.

In contrast, the Flexowri.ter requires a deliberate down shift for a change in

case, which is more reliable in the punching of the shift code but is also

much slower in operation. The McGraw-Hill system uses a Honeywell 200.

Photocomposition machines, considered to be inherently more accurate than hot

metal casting machines; are preferable for computer-based typesetting--in

which one of the goals is avoidance of proofing the final copy. McGraw-Hill

uses the American Type Founders B-8 which is slow, but reliable. Special 176-

character discs were made to obtain the variety of type fonts and sizes re-

quired for the directory. Line printer proofs of the results of the input

of copy and corrections were pulled and capital letters were indicated by

printing an open lozenge under any letter intended to be capitalized in final

photocomposition. After the input of corrections based on proofreading the

listings, the system punches output tape for actuating the ATF B-8. Ten hours

of computer time is necessary to drive the 100-character per second punch pro-

ducing the eight-channel tape for the ATF for the manufacturer's section. An

off-line converter could have been used.

Thirty hours of computer time are involved in producing the product section

in which the manufacturer's data must be repeated under the heading for each

manufacturer's product and in which a change in type font identifies adver-

tisers. The ATF B-8 machines run at about five characters per second producing

repro negatives from which positive prints are pulled. Repro proofs and ad

proofs are dummied and photographed for making offset press plates. The input

data used for production of the directory is written on magnetic tape which

is to be stored, updated, and used subsequently for the ncxt annual issue.

At that time, the additional input should be reduced to some 50 pages, which

will in turn generate 700 pages of output.

in its commercial activity known as the Dodge Reports, McGraw-Hill is operating

a system conceptually similar to what Is now called "selective dissemination

of information." The Dodge Reports have been it: existence for some twenty

years and were purchased three or four years ago by McGraw-Hill. Tiic principle
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of this system's operation is the scanninp of open literature (primarily news

and special purpose literature related to large scale construction) and the

preparation of announcements according to a prescribed format. These an-

noun2ements are distributed as individual slips to subscribers on the basis

of their selected areas of interest including size of the pro>-c, geographical

location, or of construction specialization features such as medical centers,

aquariums, post offices, apartment buildings, bridges, etc. The subscriber

may indicate that he is interested only in certain stages of development such

as "contemplated," "planning," bids and awards relative to carpentry or glazing,

announcement of architect selection, and general contract award.

Some 500 million individual announcement slips are published annually. Service

on the subscriptions is daily to the extent that the aterioil has been analyzed

appropriate to the stated interests of the given subscriber. Some 1,400 -imlysts

gather this information at 19 centers, primarily in the east and midwest. In

general the service is manual, although the center in Boston is investigating

the possibility of machine support.

6S *I*As4 DOCUMENT GENERATORS AND U-ERS

As stated earlier, all organizations generate or use documents. Hovever, there

is a community of typically mission-oriented organizations who, with respect to

documents and information services, may be characterized almost exclusiv"ely as

the generators or users of documents. These organizations, which include myri-

ad contractors, universities, government laboratories and industrial organiza-

tions, are often involved to some degree in other aspects of documentation and

information processing. For example, they may operate a technical library

which becomes the major interface with the rest of the information system.

But the library is often a technical support service, auxiliary to the major

purposes of the organization. The focus of this section is on the generation

and use of do%:uments within such organizations with particular emphasis on re-

port literature.

Document Generation. In connection with contract performance, research programs,

and similar efforts, documents and reports are regularly issued. These typically

include periodic progress reports and end-product documents representing major

milestones or t_;; completions. In the case of most contractors, the contract

or related administrative document usually specifies the minimum number of docu-

ments to be produced as well as the distribution of those locuments. It is cor-
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mon for the contracting agency to control distribution, sometimes taking on the

task of physically distributing the reports (especially in such cases as DOD,

NASA, etc.). This tends to limit distribution and impedes rpid sissemination.

From the generator's point of view his docux.rmnts go to three places: In-hour,;

library, the contracting office or agency, -nd a specified but usually restricted

primry di.tribution list. The contracting agency may announce the document cnl

be responsible for subsequent distribution and efforts designed to bring the docu-

ment to the attention of the larger scientific and technical cormnnity. This

tends to cause delays. A similar set of events transpires with respect to docu-

ments produced at Government laboratories or faciliti- except that the labora-

tory or facility does not operate through - contracting -gency.

The most. irmmediate manifcitation of these procedures is ,.delay in injecting thu

information into the larger scienitific and technical community, including silnif Li-

cant delays in current awareness. Many, but not all Governmint or; anizationz,

provide for announcing the documents received in such medii as DDC's TAB nd N. \'

STAR but again there my be restrictions here concerning what get., announced :.nd

delays are a certainty.

Some portion of the inforiwition produced will fird its way into jurnis d/or

books. This is especially true at th.. university although a significant ,umount

of such documents are also produced by contractors. If the twterial being pro-

duced haz no restrictions on the publication of data, then the problem of delay

in publication obtains. This my be as long as two year- (see American Psycho-

logical Association Study in section 8). If I,.ere are restrictions, aw in the

case of many DOD contracts, then prior approval must be obtained from ther

contracting agency. This adds aditional tLie "usually a ftw monthr but-

scuetimes as much as a year) to the process.

The in-house procedures in the production of documents vary consierubly among

organizations and are of little concern here with the exception that the divers,

formats required, vid mltitude of report requirements imosed by contracts or

other devices tend to imede the dissemination of scientific and technical in-

formation.

DocuuLnt Use. Our concern herm is with the: use of documents tit soffe ultimate

eonsumer level such as the Individual scientist or technician in an industrial
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or Government laboratory or production facility. Two points are of particular

interest: current awareness and retrospective search and retrieval.

Current Awareness. There are a multitude of ways in which the user may remain

currently aware of documents and information of interest. There have been re-

ported elsewhere in this report and include local announceme its, published ab-

stracts and indexes, perusal of journals or other appropriate literature, primary

distribution, verbal or non-published communications, etc. Most users employ

many if not all o- these media. What is perhaps surprising .s the report from

the users' study about the lack of awareness on the part of the users about

current awareness media. For example, the Auerbach Report says that 21% of DOD

contractors and in-house engineers and scientists who did not use the DDC TAB

(53. of the sample) were not aware of its existence (this is in part mitigated

by the fact that the technical library acts as a buffer and it, rather than the

ultimate user, has access to and mes use of the TAM). What is apparent from

a review of current awaratiess prat.ces is a great deal of inconsistency and

uneveesz, o -that - . wit .-in a single large organization the practices vary

considerablY. This is in pi-%t a lAnction of user education, but also relates to

the l¢k of -- e practices and the need for introducing standards for user

~~ pr Ac tces.

,, ,-tve Search and Retrieval, The classical method of retro pective earcl

aun rt-*-eval Involves the use of e library tools such as a subject catalog

t;.: scertin w ,At is in the collection and then to rmquest the -appropriate docu-

ments. Such pr4ctlces, vh I.e still in use, are rapidly becoeing outmoded for

present-day science and te. hluologv activities. Never procedures Including -

chine searches, aelective eisemination, and the use of nMeco-dary sourceb,

are assuing a position of greater prominence. For exaMle, the Foreign Tevh-

notoy Dtivision of the Air Force (in the Federal sector) and ahm (in the non-

Federal) disseminate materials or notifications to sel.-cted users based upon

user profilez whLah are modified with experience. This does not eliinte the

time consumed by users. In aearch activities, but greatly reduceS it. Current

awareness is also great4 facilitated. However, these are among the Wmv ad-

v-Aced tcch:iques. Two me cocmoly used techniques are the use of secondary

sou.'-es and machine 5earches.

Secondary sources, such as Index Ned5,cus Ealneerig Index, Nuclear Science

Abtr*.Icts, etc. have been described in detall. These sources are a basic tool
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in the retrospective search for many areas of science and technology today. The

user (a librarian for example) can rapidly examine the secondary source materials

and ascertain what may be of value. Most often the documents are not inmediately

available but must be ordered. Many systems provide facilities (e.g.,the order

forms and standard procedures used by DDC) for reasonably short response times

to requests. Even so, a one-week delay is frequent and delays of three or four

weeks are not uncommon. For secondary sources greater delays may be encountered,

especially where the source of the document must first be ascertained. The

greatest single delay, however, is that which is incurred in the process of getting

the materials announced and reported in the secondary source that may take months

to accomplish.

Machine retrieval of information using such devices as descriptor terms to pro-

duce a list of candidate documents are widely used today. In some instances,

such as DDC, extensive special bibliographies may be prepared on this basis.

There is still the delay of processing the request and distributing the product.

There is also the restriction imposed by limiting the system to qualified users

in many instances such as DDC. Machine retrieval also irposes the task of pro-

viding definitions in a dictionary or thesaurus which are acceptable and workable

in the a-ea of interest. Familiarity with such tools is of course necessary.

6*I*2e5 ADMINISTRATION, POLICY, AND SUPPORT

The activities of this category of organization are quite diverse. They share

one attribute in common, the fact that they are not directly involved in the

processing or manipulation of documents and information (except for their own

use). As such, there is little to describe in the way of operations but their

functions are briefly reviewed.

Administration, and Policy. Two modes of administrative and policy develop-

ment and implementation exist wv4thin the executive departments and agencies

In the present system: First, the direct administrative or line responsi-

bility; second, the indirect by means of recommendations usually proffered by

committees.

The several departments and agencies allocate resources and budgets to the appro-

priate divisions thereby exercising an important means of adnistrative control.

However, they typically do not get involved in the technical problem of docu-

ment and inforztion handling. Instead they rely upon the document system organi-
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zation to do so. They do exercise review. The major control exercised by the

President's office is via the Bureau of Budget (BOB). Again, BOB is more likely

to concern itself with total department or agency budget rather than subordinate

unit budgets. The exception to this is when large discrete organizations such

as DDC can be readily identified.

Indirect control on policy formulation is exercised in several ways. Inter-

agency ad hoc committees such as the Federal Library Committee are formed. PSAC

and FCST are another source of such influence. Standards and similar develop-

ments by professional societies form still another method. But the most signifi-

cant activity in this realm today is COSATI. This organization, operating through

the FCST in the Executive Office of the President, has been specifically charged

with review, analysis, and planning functions concerning the present and future

system. While they act as a committee and do not exercise any direct control,

their membership is such that their recommendations may carry a great deal of

weight and result in actions on the part of several departments and agencies.

For example, COSATI recently devised a scheme for standardization of microfiche

which is now being widely adapted throughout the Federal sector.

Support. Several organizations influence the activities of the present system by

virtue of the support they provide in such areas as research and development,

especially in the development of new technologies. Organizations of both the

Federal and non-Federal sectors are so involved. Of particular significance in

the Federal sector is the OSIS of the National Science Foundation. As described

elsewhere, OSIS is involved in support of both research programs and direct sub-

sidy or grants for journals, translations, and the like. While this may at times

result in direct control of some elements of the system, OSIS tends to operate in

a laissez-faire manner. OSIS also provides support by virtue of funding a nuiber

of activities such as SIE and NRC which are operated elsewhere in the Government.

In the non-Federal sector support is not as clearly defined. However, several of

the professional societies and industrial associations have involved. t.mselves in

activities likely to ramify throughout the system. Som of these organizations

have been active in research activities in the information sciences. Others have

been activ in developments including the establishment of operational systems

which exist to serve particular user groups but which also serve as a basis for

major portions of future system de-veiopments. For example, the Engineers Joint
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Council has been active in establishing the Engineering Joint Index along

with associated tools such as the Engineering Thesaurus.

6. 1.3 PROBLEM AREAS f

A major effort of this task was the identification of problems.. .the identi-

ficationr of problems as reported by respondents or as they emerged from anal-

ysis of current practices was important in understanding current operations

and provided one basis for the requirements in section 4. Several problems

in three categories designated according to their design implication were

identified: administrative and organizational, operational and functional,

and support. This section describes seventeen problem areas and indicates

their relation to the organizational categories describee n the preceeding

section. A listing of the problem areas organized into the three categories

mentioned appears in table 6-7.

Table 6-7. Problem Areas

AEMINISTRATIVE AND ORGANIZATIONIL PROBLEMS

Reporting and Records
Funding Patterns
Personnel a.d Training
Legal Aspects
Proprietary and Other Constraints t

OPFRATIONAL AND FUtNCTInNAL

Subject Area Coverare

Users and rser services
Di sseml nat Ion
Facilities and ko-ations
Tnternational nperat ion-
Representation
Collections
Process ing
Compatibility ''onv'rtibility)
Analysis

.... ,'PPORT

Application of Advancei Technology
Rvaluation Tools and Techniques

.1,3.1 ASMINISTRATIVIC AND ORGANIZATIONAL PROOLMS

AdministratIve and organitational rr'rlems are thonse eoncerned with operational

activities and services )ther than dlrert manipulation and processing of docu-

ments and Information. To a larre measljre the:y tended to te system problems,
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i.e., problems which relate to the entire system functioning as opposed to

individual organizations or aggregates thereof. This is particularly true

in terms of the requirements which were derived from these problems.

Reporting and Records. It was difficult to obtain good data about the docu-

mentation and information services provided by any of the agencies and organi-

zations visited. Records were often geared to organizational or budgetary

requirements rather than documentation or information services. Use data

were often lacking or incomplete. Similarly, often one could not ascertain

actual operating costs. For example, overhead or capital investments are

commonly not reported. Furthermore, it is not possible to make direct com-

parisons across or within agencies since the forms and records are not consistent

and the data contained are not standard. This problem was particularly intense

in the several Federal and non-Federal library organizations.

Funding Patterns. Budgets do not always relate to document and information

services and operations. They are often related to other aspects of the

agency or organization. This causes difficulty in maintaining adequate records

(see above) with respect to controlling or maintaining efficient operations

with respect to documentation and information. This problem applies to almost

all organizations where the document services are provided as an inteFral part

)f a larger entity, e.g., libraries within operational agencies. On the -ther

hand, this appears to be much less a prbllem for organizations whose operations

are exclusively document oriented 'e.r., CFSTr, DD''.

Personnel and Training. There is a lar-k of properly qualified personnel

Including Information speralists, librarians, and clerks. Additionally, there

is a high personnel turno.er along with its eoneomitant costs in a number of

orpanizations. This Is es'ecially trie of clerical personnel who require cpec'ai

training and quallfications. beyond that requi red of most rleri cal personnel.

riucational requirements are generally standardized, but performance criteria

are lackinH. This problem applies particularly to non-Federal libraries, some-

what less to Federal libraries and to generator/user orranlzat!ons.

Legal Aspects. There is a diverse multitude of statutes, aoministrative

rulings, or other legal requirements which estatlish the legal basis for the

information activities of the several organizations 'see c-ction 9'. The



6-96

statutes and requirements have developed independently and result in different

legal bases for the several information activities. This may result in un-

witting damage performed by one element of Government upon others and presents

a problem for integrating the activities of several organizations. This problem

applies directly to all Federal and other Government organizations and has impli-

cations for certain non-Federal organizations because of their dependency upon

the Federal sector.

Proprietary and Other Constraints. A large volume of scientific and technical

information is excluded from the information "market place" because of certain

constraints on the flow of scientific and technical information. These include

proprietary restrictions, security restrictions, and similar limitations. While

the need exists to protect proprietary and security information, there is a

feeling throughout the community that much of the information is unnecessarily

classified or controlled resulting in excessi,:e waste and irefficiency. Particu-

larly there is a problem with respect to disseminating proprietary information.

Another general problem Is that of classifying entire documents (i.e., security

classification) while only small portions of those documents are, in fact,

classified. This problem relates primarily to mlssion-criented (rganizations

producing documents for DOD or certain other Government agencies. Howe-er, it

impinges upon almost all organizations which riust. pr, cess do,, mets, especially

the libraries and Information analysis centers.

6. .. 2 OPERATIONAL AND FUNCTIONAL PROBLEMS

Operational and finctional prot !,-ms are thuse whic.- reiate t t0- prze,--,.n-

and manipulation of documents or information and related ,;r'.'les. '.Thle they

often applied to the systems operations tht'y also freqiertly applied t,, a

single organization or si.all apgreprate. The reqzirement Impliratins there-

fore varied from troad systfr to spe,- fi. or-anizat, t. req ,rements.

:f' ect Area Co'erage. There i"s mich crv-oern wvt .dpl*-at i n, oierlap, and

redundancy In sut,',ct area cverae. F!ome of ti-,s redundan-y Is d-lifterate

and desiratle. Some of It is anknown. There are also omissions and gaps

reported in eoverage, although much of this relates to specific orranzaton

miss'- ns wherein complete coverae ;s nt appropriate. The Pr~1lem here Is

the assesrmet of thf, overlaps an! duplications. an wel as the om'iss'ons and

gaps to ascertain f!i-st what Is unknown and, sofond what. is indesiratle. This
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problem relates primarily to libraries and publication, announcement and

distribution organizations. It also obviously relates to the responsible

agent concept..

Users and User Services. There is a lack of awareness and skills on the part

of the users concerning the services and resources available. There is also

some question ccncerning the itility of certain user services, e.g., the

myriad announcement b.lletins, indexes and abstracts, etc. Another problem

in this area is the lack of effective feedback mechanisms for modification

of available services. Document source organizations, for example, are not

sufficiently aware of the effect or utility of their services. While this

problem is concerned primarily with users, it is incume nt upon all elements

of the system to tetter "advertise" their resoources and services.

Dissemination. The disseminatlon patterns io not always reflect needs. Many

delays havP been reported, particularly with respect to secondary materials.

However, there is confliting testimony 'partly due to changes now underway)

as to how bad these delays are and what effect these delays may have. The

question of applicability of selective or actil.e dissem'ration with positive

feedback is frequently raised and req'Ures; attention on an :ndividuai or-ani-

zational basis. This problem area applies across the entire spectrum of

organizations perhaps focusing on the users.

Facilities and Locations. There is often failure on the part of Federal agen-

cies to share facilities even where two or more organizations operate similar

services in the same area. There also Is a great deal of concern about future

torae roquiremerts and future microform facility equirements. It may be

expected that changes will have to be made to allow for the expanding volume

of materials whlh may be expected over the next several decades. While the

protlem impinges upon all organizations in the sense that any organization

-. ir,.t be concerned with sharing facilities or with storage of materials, it

is primarily an administrative matter and relates to the ievelopment of polley

arlv rro'melures.

International Operations. There are a number of ceencies directly involved

in acquiring iterial from overseas sources. Coverage is often redundant.

Several g;-.'ernment agencies and private organizations may purchase the same
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materials independently of each other. This is particularly inefficient

because of the difficulties in effecting purchase and exchange operations in

many countries. At the same time, coverage is incomplete and significant gaps

have been reported in particular foreign materials. There also are a number

of international exchange agreements in effect which are deficient in their

operation. This is jointly a library and publication, announcement, and

distribution organization type of problem.

Representation. Several distinct problems exist in this area. First, there

is the question of the utility of various forms of representation such as

traditional catalogs, indexes and abstracts. Second, there is the question

of cooperative arrangements with respect to representation, such as arrange-

ments for cataloging. Third, there is a lack of standards for various forms

of representation, as well as a lack of indications concerning the desirable

levels of represention for various applications or uses. Finally, therQ is

the problem of repetitive representation as described in greater detail in

section . This jroll=n .xtc. s primarily to publication, announcement and

distribution organizations. However, to some extent it also extends to the

document generation organizations in that the originators of do'um.-:nz ar.,

often required to provide abstracts or cther forr3 of r'2fre,.-r, ion.

Collections. There are a number of libraries and facilities whIch do n."

know precisuly what is in their ccilections. This is i: part Iuc to the

backlogs of unprocessed material. Even when the contents are [e?erally known

(e.g., the case of serials which have not yet been prv.cesced) access and re-

trieva! becomes a problem. There are deficiencies both in acquisition and

purging policies. This problem was found in most libraries and ir/furmation

analys is centers.

Processing. A number of problems have been identified with rcspect to pro-

cessing (here defined as all of the manipulations to which a doc-ment is

subjected before being made available to a ;ser) of doc-uments arn information.

The procedur's by which documents and informat ior are processed vary from

place to place and are uneven in their efficiency. There is the question of

utility of machine system as a tool in such processing. There is a special

problem with respect to certain Information services, for example, computer

programing. The same materials may be reprorstined when existing computer

programs (which are not generally available) have already been developed and
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paid for by the government. There is also the costs associated with repet-

itive keyboarding in the generation and subsequent processing of documents.

These problems apply mostly to libraries and publication, announcement, and

distribution organizations.

Compatibility. Many document system tools, such as indexes, catalogs, and

thesauri, are not compatible or convertible. This imposes difficulties in

effecting efficient cooperative activities between organizations. This prob-

lem is primarily related to libraries and distribution organizations but also

extends to the renerators and users.

Analysis. A basic problem is the lack of formalized rcriteria for establlshini

information analysis centers, except for the case of DOD where published direc-

tives exist. There is also a lack of awareness about services available. This

problem. although concerned with the information analysis centers, is actually

an administrative problem in terms of planninw. conspicuity. and training.

6o I .3*3 SUPPORT PROBLEMS

The support problems are rt concerned with ppvrational activities, per se.

Rather, 'hey are problems which relate to devt2,. pme,,s external to systcm

*p.!rat Io: which may in sme manner nflue! cc *h-j. opera'. ions. The cases

csted are in the area of research -ind devtelopmwr*.

Applicatlvn of Adva:.ced TochnohL,:c's. The applications of ridvanced t~echno-

loe-es are sp-yrad:c ard ::never. 7he:c- :s tilsc t lari of irtf'r%" ion corecrr..r-

r...arch and Ievelcpmi:n 1 : ova' .c.s. Thr,,r ,s n lack of R&D act lviy in

-7r,,rtainr. are... For "'mplc. .'-rv e er'or' s i v.teci 'o -.s

p.*cr tcchncl-r." - !Shrary wprv 'orr. Th::s pr:blem ndz " mo"

-vnl'all o: Tols and Tcchni-;.cZ. A part nir • ar, of :ef: *icrlc- is ,he dr-

velpm," of e-;al-at.or. "ools Ind '.-,h, u< w.'h rr,-.pe" ,c nforma, ior. and

:orMr" serv%-es. Especiall) !her,. i. % llac, o: 'adards ard -riteria ari

". ools and "eh,:,s by which shch vnI.rs "iml ori*erin ma. be developel.

This is a sirnIficant research pr-blem of ecnern ", Ithose orraniators vhich

pr -.Ac research suppor'.
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6.2 T ' -:UMENT FLOW VIEW

The pr- . section reviewed the current system's operations from an organi-

zational poin" of vicw. This section focuses on the document and the events

in its veneration. transmission, management, and exploitation; techniques for

generating both documents and documents a-)out documents; and the technology

that is shifting the emphasis from discrete events to integrated flow.

Conventionally, the managers of document collections--libraries--generate

representations for elements in the collection and accept this burden on the

basis of the desire to produce a tool considered optimally useful in the

environment of the collection. This summary argues that many of the functions

performed repetitively at any major document handling event can and should be

integrated for maximum exploitation at least cost. In practice, this hypothe-

sis is already being tested without conscious direction, and its validity is

oeing demonstrated in the shifting emphasis for responsibility for creation

of certain of the document's representations to points in the network formerly

considered -hronologically earlier than that at which the representation

(e.g.. abstracts) is now created. Thus, the formerly discrete identity of

the abstract journal as a secondary purlication is shifting toward the service

function of providing nonpuulished guides to collections and announcements of

pap-_rs. Y-rvccs fo'm-rly con.;d.red mor- closly related to the r-ference

funct"ons of a 1 L,:rary arc . 1n,- Lorat.-d to v-.como those of a data or

lnformit:'on .... ' o: , iattor !h."ucm.'na arc dvelophn,' in response

to the' n",-d to offer smrr>-, more cios-.; "a!.or-d 'o 'hc ind~vidul user

G.2,1 OELEMENTS OF TIlE DOCUMENT NETWORK

The r,-i rish1;r. nd varafiln:; in th" urr-n , mav t- oor,iy mod-lied

as a nv'wor4 a5 "':usfrlited ,n tur" -" . i ,,, t'az';" ,e " "h

rer. Iwvo -hs -lass v' piar- a docuzment that :s oririn t-d and enters

the syatcm as 3 anit and that 'onasins the !hronolo sr117 ,,rii ' , r-po:-t

,3' s-i-nt'r ic or t-chnical w-)r.. Sofe million arc pr'4-ar-d f--ah ynar !n +he

U. 1., e',b.'r as a r,-sul of" r,?uiremen's imposed ty a -onirac'or or else on

,h' initlativc of the three million Individuals or tw-lv- 'housand source

ormmizaions to recTrd the methodolo " and results of worK in which they

are eesCj8e d.
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To broaden the range of dissemination of information documented in reports,

at leaat a million papers are prepared and accepted for journal publication

or for oral presentation. A paper is a unit introduced into the network as

a member of an aggregation. The network thereafter must process both the

aggregate identity and the member unit. Ordinarily less detailed than the

report, the paper (including technical letters and releases) usually is

subject to editorial and technical screening outside the source organization.

Because information presented orally may not be identical with that documented

for presentation, the evaluation of oral presentations is considered less

reliable than that imposed on source items destined for journal publication.

Consequently, the thirty thousand serials (some 6,000 published in the U.S.)

are preferred above the report or conference paper, both as a source and as

a medium for dissemination, despite the delays associated with referee.ing and

publication.

To provide guidance to what is available in report and journal literature,

the fourth major element in the documentation system appears: the nearly

400 U. S. abstracting and indexing services. With the goals of (1) announc-

ing the existence of a doicument unit in one of some collection of unit aggrega-

tions, and (2) simultaneously creating a tool for retrieving document units

pertinent to a user need, these services adopt and create restricted, con-

strained, and coutrolled ref rential or indexing vocabularies--ostensibly

tailored for effective use by a specific user population. The product of

abstracting and indexing has been exclusively a publication until recently.

The network must process this secondary publication as a unit.

The fifth major element in the documentation network is the 10,000 collections

the information user tries to access. Each collecting organization creates

additional announcement and search tools.

The catalog is the principal search tool for a collection and also uses a

constrained vocabulary. Also, until recently, the catalog has consisted of

a deck of unit records--three-by-five cards. recks of cards require main-

tcnancc In terms of filing. Filing rules--a collection organization constraint--

can be a communication impediment as much as a communication or finding aid.

The catalog that is available in page form may not suffer the organizational
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weaknesses (human inconsistencies in filing, etc.) of a card catalog, but--

worse--it may not match the collection. Publishing frequently enough to keep

the catalog as current as the collection may be economically unfeasible.

The collection, for scientific and technical information, is assumed to

function as a redistribution and exploitation point (rather than an archive).

Redistribution involves copying or circulating the document. The prod'Acts

of exploitation become input units to the system: documents consisting of

analytic (in r-ne cases, periodic) reviews, syntheses, translations, and

annotated bibliographies.*

When the document meets certain variable specifications such as size and

cover material, it is designated a book or a monograph, etc. Like the

journal, appearance of the book is a primary publiation. In terms of manag-

ing the collection, the book is a unit item.

In the next section, we will cover some of the highlig ,ts in the generation

and transmission of documents ".nd ti'eir rrpresentat.ves through the overall

network. Subsequent sections cors tder the technology and decision parameters

at principal points in the c-,'rcll network in enough detail to indicate the

implications to coordinatt"d management oi an overall network of a scientific

and technical documentation.

ea.a A GIrNrRALIZKD PATTERN OF INTERACTING FUNCTIONS

For each unit with which the system r,,ut cope. we can generalize the minimum

pattern of preparation, distribution, announcement. and collction. Each of'

these functions results in separate "documents. 1 eparation creatcs the

source item containing some substantive fact or opinion. Distribution requir0..

preparation and collection of recipient data 'documents" or records--1ncludln,;

quaJifica#!to wi'h rcspect to receipt of sourc+ item 3ubsta:,:e. kMn)unoemnn,

requires preparation of another document. which in turn requires distr.uution.

sometimes announcement, and collection. Collction o." source it. ms or announ...

ments requires preparation and collection of records of sourl- items, and

preparation and distribution of announcements.

Unannotated bibliographies constitute selective annowuce.-nt bulletins and
are guides to--not exploitations of--the collection.



6-1o4

By going through this pattern only once, we can begin to suspect that the

system is generating more documents than it is managing. One goal of improv-

Ing the system should be to insure that any documont rpnerated is doing a job

not done by any document already part of the system. Let's try to follow the

n.J.!,4le continuous of a document. tnrouji r,,t,wr, e1 f'igiire o-o,

sumarizing how each of the four generalized functions is performed on each

of the major elements. Wherever practical, we will point out the parameters

guiding the choices in performing required functions through application of

typical and novel procedures and equipment. We will also see how applications

of novel procedures and equipment create opportunities and implications for

the network distribution of functions.

6.2.2.1 THE INITIAL CYCLE

The documentation system "begins" with the originator of scientific or techni-

cal information. In spite of his own identification as a user of technical or

scientific data, the originator of sciont Ifir or technical data seldom considers

the interest of the system providing for its use. In part, he lacks di[-ect

knowledge of the most probable using system, in part,. he lacks Lnowledge of

t4h available methods for presentation, and in part, he simrly ieni L that

document preparation and management are spe-ializations encompassing knowledge

of goals and techniques that his use o: larnruage doeL no alone prepare him to

share. The documentation system th,,refore >tteracts with systems historically

or chronologically prior to the oripinating system; that is., the education and

experience of the originator arte indir-ctly pa t of the documental on system.

The burden falls upon the documntation system to -nmpensa'e f(:r these pre-

documentation factors.

To get down on paper the concepts and correlations being originated costs an

average of $3 per word of direct labor befo.- the inf0 rmaic-i s:'st?m becomes

involved. This gross average Is based on A% annual volume of 2 x 106 units

(reperts plus papers) ?ach containing an average of h x 103 words, produced

by 3.0 x 10 individuals, each earnir' -an average of $10 x 103 per ycar. "haL

As a direct labor investment of 31 x .0' yieids 12 x LC9 words. Exumining

particular kinds of papers. in par". icular fields, and -duc~ng the lopu'.ton

to authors (rather than total 3&T personnel), and basing invesLment on progr'W

costs that include laboratory support equipment (but not nec(.ssarily cverhead

or burden costs) lead to ranges in the cost per word from $0.10 to $50.
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The document originates with draft keyboarding, most often on a typewriter.

To maximize exploitation of the keyboarding labor, despite iterative review

and modification of document contents, some source organizations use equipment

that produces a machine readabie copy along with draft copy. As the draft is

revised, any text that has not changed is recreated automatically with minimum

keystroking. Systems in which machine readability is mechanical--such as tape

perforating typewriters--suffer from text formatting constraints. For example,

the existence on such tape of a carriage return code makes awkward the intro-

duction or deletion of text. Additional operator time is required to erase

(overpunch) the carriage return codes and introduce new ones. Nevertheless,

the "reuse" of text reduces the burden of proofreading.

Some work has been done in the development of computer based syst.'.s for the

preparation of documentation at the source, in which the computer 1 "ogram

handl.es such changes in format. The Applied Physics Laboratory of -Johns

Hopkins has done some experimentation in this area, as has IBM. In -ases

where text is input through a keypunch, sequences of punch codes identify

for the program the shift from upper to lower case and other typographic data.

Clearly, such control codes involve additional, nontextual keystroKing.

The source organization may impose standards for editorial review or suppo't

and for controlling the information that may b. made available in the cecurnent.

We will not discuss documents that remain ent~ro ' internal to an organization;

e.C., those whose technica± cor,.tnt is proprietary or organization-sensitive

and which are not eliriH!- for input to any system outside the sriarce organiza-

tion. Teichniques for controll:-r such. documentation cannot bo ignored in

considering processing applicat,'I to Pems r-ieased into the networks of

scientiflc and technical docir,.nts with whi(ch litraries, Journalis, and abstract-

ing and indexing services may cope. Rather, the similarities in the require-

monts for document control regardless of doeument content or destination

deserve a more otjective consideration than tha coimunity of liurarians has

given them.

In the worst--and most common--case, the doeument is prepared for reproduction.

appropriate to the organization policies, with little regard fcr its control.

Bibliographic control data such as a series number may be included as part of

the content of the report. However, equally commonly, the author's name, a

title, and the report date constitute the total original control data. A copy
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of the document is then rade available for internal control, perhaps in the

equivalent of a special library or document management system.

To create guides to a cullection of such documents, this group in the source

organization may assign additional bibliographic control data (which may or

may not accompany a copy or copies of the source item when they are released

into the network). The internal organization may prepare an announcement

bulletin for alerting other members of the organization to the existence of

the document. Development of control records and of announcement bulletins

represents additional investment in keyboarding and file maintenance.

The final document is made available through a distribution list--another

of the "representatives" for the document contents--prepared and maintained

by another group in the source organization. The content of the distribution

list must be keyboarded and updated as changes occur in addresses or identi-

fications of intended recipients. When required as part of a contract commit-

ment, the document may be accompanied by certain cataloging or control processing

information (at one time, even including a catalog card set)--information

constituting the next major representative of document contents. Thus, before

the document has been released outside the source organization, its identifica-

tion has been keystroked not only for purposes of preparing the document, but

also for controlling it in terms of a document collection or nanagement system

and in terms of a distribution system.

s.a.a.2 SUBSEQUENT CYCL9S

At the receiving organization, the document and its bibliographic information

are examined to determine the adequacy with which the source ort'anization has

complied with recipient's needs or spcrifications. This analysis involves

control files of policies (specifications) and of item representatives (catalor,

or shelf list) on the basis of which the recipient accepts and identifies

the document. Redistribution is assumed to be the mission of the receiving

organization of interest to this network discussion. Control processing by

a recipient solely to hold or use the document is implied but not explicitly

examined. The primary journal, the clearinghouse activity, and the collection

activity all redistribute the original document contents and announcements of

those conte:ts. In creating the file(s) of representativec (catalog or index),

document identification is repetitively keyboarded as required.

, nlm nnip~ m Ulillal~mmiimim I I n lu
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To generate representatives of a source document, the receiving organization

creates and maintains a referential vocabulary and a set of processing

procedures. For the clearinghouse and collection activities, more than

access vocabularies is necessary. Anticipating that among recipients of the

announcement of its accessions are potential users of documents, a receiving

organization establishes a storehouse of documents or document images,

inventory control systems, and request control and distribution systems to

enable it to respond to requests for copies of the item.

The document, distributed and announced as described, goes to more than one

organization some of which are only indirectly involved in the use of the

document. Each of these establishes input evaluation, storage, and announc-

ement policies and maintains various files of document representatives. For

example, a report bearing scientific and technical implications, produced by

a source within the Federal Government, might be published initially by the

Government Printing Office (GPO)1 and made known through its Monthly Catalog.

The report would also be announced, following appropriate processing, through

the Clearinghouse for Federal Scientific and Technical Information (CFSTI), 2

in its announcement journal.

The rationale for such duplication of announcement and processing is that

users of the GPO catalog and those of the abstracting journal put out by the

CFSTI are not identical, and information about the existence of the item must

be made known to all potential users. In some cases, work duplication is

minimized by copying document identification data and/or representation from

one announcement medium to another. However, each announcement medium mUZ.t_

be scparately indexed because of disparities in vocabulary between the

announcement services and differences in depth to which an item may be indexed

by various services--both factors being determined, ideally, by the specific

needs of the group of users served by a particular announcement medium.

The distinction was made between papers and reports to indicate differences

in the channels for these two kinds of source document. The document prepared

for oral presentation or publication in a primary journal may receive editorial

review internally by a source organization comparable to that required for the

I Organizationally reporting to the Congress but responsible for government
wide printing support.

2 Organizationalty reporting to the Institute for Applied Technology of

tho National Bureau of Staniards. Department of Commerce.
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contract report. For handling within the source organization document manage-

ment system, the paper may be assigned certain cataloging information. To the

degree the journal imposes requirements, this information may accompany the

document as it is released to the journal.

Primary journal publication has changed little during the last several decades.

The manuscript received by the journal is subjected to editorial and technical

review, then keyboarded on typesetting or photocomposition equipment. Indexes

to the contents of a primary journal are prepared essentially manmally, with

possible addition of sequential card camera techniques for the compilation of

cumulative indexes. Increasingly, primary journals are making a practice of

including with a paper the text for an abstract, usually prepared by the author,

perhaps with editorial assistance or guidance.

Introduction of the use of photocomposition equipment in the production of

primary journals was the first point at which the keyboarding for publication

produced a machine readable document record--as a perforated paper tape.

However, until recent experiments, these tapes were used only for control of

composition equipment and were not processed, for example, to derive indexes

automatically.

Equipment otherwise available for producing machine readable document records

in manuscript form (e.g., the Flexowriter) is not considered adequate for

primary journal publication because of limitations in the number of type

funts and graphic control codes and because of unreliable operation of 'he

input devices. Whereas a source organization exploiting only a fraction of

the maximum character per minute output capability of a typewriter or tape

perforator can absorb a corresponding fraction of "downtime," the journal

publisher cannot afford this source of increased cost per character, output

delay, and processing discontinuity.

Like the report, the contents of the primary journal constitute input material

for the abstracting and indexing services.

In attempts to reduce the delay between the date of publication of information

in a primary Journal and the announcement of its publication through the medium

of an abstracting and indexing service, these services are increasingly de-

pending upon varying degrees of machine support. Of the services briefly
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ztudied during the course of this investigation, none creates the text--fcr

what is ultimately published by the service--initially, on equipment produ'A

' machine readable record.

Text is handwritten on a worksheet, then separately typed one or more times

prior to being keyboarded on tape perforating equipment, from which re-

producible copy is typed. The copy is pasted up into camera-ready page

layouts, and the machine readable tape is discarded or stored. It does not

ordinarily become the basis for further machine processing. With few exceptions,

the announcement tools are publications. Thus, the secondary service available

in support of attempts to search the collection is, in fact, an additional

item for the collection. The exceptions are secondary services to which the

customer may subscribe, in which the delivered product is a magnetic tape

containing full text and/or indexes.

Experiments into the automatic production of the indexes to the contents of

the abstracting journal are based almost entirely on separately keyboarding

the title, or various groups of descriptor terms., and the abstract identifi-

cation code on punched cards, then sorting the cards mechanically or e-se using

a posting or index assembling computer program. A minimum of analysis is

devoted to producing such indexes, on the basis that the announcement function

is best served by rapid availability of a number of units small enough to be

used, if necessary, without an index. For retrieval indexes to abstracting

journals such as Nuclear Science Abstracts and Chemical Abstracts, formal

analysis produces a special index form, sometimes called a 'mIcrobstract,"

which is keyboarded on cards useful for sequential card camera techniques.

The organization collecting source items and these representations, which

constitute search tools, generates independent announcement tools serving

the community of users of that collection. Again, identification of the item

may be keyboarded--in general, on typewriter equipment, without regard to any

attempt for machine processing of the information. Some private industrial

collections, small in terms of those supported directly by agencies of Federal

Government, are generating -achine form representations for item accessioned

into the collection--e.g., Lockheed, Douglas Aircraft Company, and the Applied

Physics Laboratory.
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The final major activity in the network can be classified as exploitation and

is formalized in the development of information and data centers whose mission

is analysis, evaluation, synthesis, and repackaging of either representations

for, or fragments of, source items. During the last five years the differ-

entiation of this activity from library reference activities has been growing,

to the point of use of new terminology for the work and its possible re-

alignment as a research support activity.

The strength of the center is in its relationship with a user group that it

can clearly identify and whose needs it can determine and meet. This ideal

is not necessarily achieved in many existing centers. Established without

criteria for measuring user needs and satisfactions, the center can become

another vacuous generator of redundant documents about documents.

The obvious observation to be drawn from this overview of the network of

document handling is the investment in labor and equipment systems for creating

representations of a given source item. In the next sections we examir.e

more closely some alternatives of preparation, distribution, announcement,

and collection for each of the major elements. A brief overview o' Sections

6.2.3-6.2.8 is provided in Figure 6-9.

6.a.3 THe RIEPORT--Tm UNIT BASIS

In the previous section, the interacting functions of preparation, distribution,

announcement, and collection were identified. In this and subsequent sections,

these four functions as accomplished in creating each of the major elements are

covered. Thus, the first subordinate section of each of the subsequent sections

deals with preparation techniques or considerations relative to the preparation

of the element being described. Parallels are drawn and, to the extent possible,

redundancies pointed out. Examples are given of particularly effective techni-

ques of application of technology to the execution of these functions by the

producers of the individual major elements.

Remember, also, that the detail provided in a paragraph is in proportion to the

depth of that paragraph within its section; that is, you may expect to find a

comparatively broad summary or picture in a paragraph labelled: "6.2.3 Report

Distribution," but far greater detail in paragraphs with unnumbered subheads,

because these are subordinate and represent detailed discussions of the tech-

nical aspects of the subject identified by the paragraph title.
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6.2.8.1 REPORT AND PAPER PREPARATION

Almost universally, the originator of the contents of a document is indifferent

to and ignorant of the processing to which his efforts ire subject. Efforts

at augmenting educational programs, particularly at the undergraduate level, to

improve the individual's ability to prepare written presentations of his work

appropriate to given materials and audiences, are limited--principally by the

pressure of increasingly concentrated curricula that are oriented toward a

technical subject specialty.

Once he has given birth to an intellectual effort, the originator delegates

responsibility for its documented debut--almost as a triviality that inter-

feres with further "productive" efforts--while lamenting the failures of the

"system" to fill his own information needs. Those responsible for sei-ving

such needs find that they are working without the support of, and even in

spite of opposition of, those who need and who are originating information.

The increasing complexity of documentation systems has aroused user criticism--

paradoxically--because the system are being developed without his partlci-

pation. Responsibility must be increasingly shifted to the originator to pre-

pare his materials suitably for the audience he expects to satisfy and the sys-

tem in which his document will be entered for transfer through the network of

scientific and technicai information.

Ineffective use of written language is a source of excessive cost of and delay

in the documentation network because it Introduces nonfunctional redundancy.

Functional redundancy in reports of novel theory and tect-nology ensures trans-

fer of implications as well as details. Functional redundancy makes a eriven

report useful to more than one audience. The redundancy that attends obscure

writing is ws;.ef'ul of the writer's effort to convey a message, of publication

space, and of the efforts of those who must use or mnae the finished document.

Prepari" the content of a source item Includes (1) keyboarding reviev draft(s),

(2) Imposing editorial support and control and technical review, (3) graphics

production support, and (1) keyboarding and preparation of final mater copy

appropriate for publication, duplication, and distribution. The gross cost

comparison for various ".echniques that follows is based on som arbitrary

assumptions, derived from publication system experience. Regardless whether this

experience correspond to that of more than one organization, use of the same

base facili'ates costing comparison. The cost of overhead or other administrative

price burden is not included.
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Keystroking, Editing, and Graphics. A minimum theoretical rate for keyboarding

is estimated at $0.0001 per keystroke, for a $1.50 per hour operator producing

250 keystrokes per minute. Average cost of draft keyboarding is approximately

three times that figure, and final master preparation keyboarding, approximately

$0.0005 per keystroke. Assume the average document page is to contain 2,000

keystrokes including spaces, text characters, and typographic control strokes

such as case shifts and carriage returns. Keyboarding the first review draft on

a typewriter would cost an average of $0.tO.

Alternative lo typing directly on a typewriter is the preparation of manuscript

copy on (1) a tape perforating typewriter such a3 the Flexowriter, Synchrotape,

Dura Mach, or IBM 1050; (2) card punching equipment or equipment consisting

of a typewriter wi t h slave nuuncc, iieh as an altprrnti':: 1-uc guration f
the model 1050; (3) magnetic tape recording equipment such as the IBM magnetic

tape Selectric typewriter (MTST) system; or (4) direct on-llne terninils in a

computer-based system, where terminals may b, keyboards such as the 105C, the

modified Selectric typewriter or teletype equipment.

The typefont used in preparing the copy, ori,-1%lly, 's no', ielec'ed; whatever

is available on standard office equipment Is _xed. In casc:" in which an

attempt is made to salvage unchanged material, with minimum rO&,eystroklng, and

in which volume of printing Is high, the typefont may be selecleQ ,'or graphic

arts quality, on the combined basis of esthetics and h,4her type dc--i1'. The

newer electric typewriters offer not only comparatIvely well designed ,perzj',,''

but the variable character-width that provlies higher churac'er dens 'y. 2omt

offer selection of typefaces. h"e Varilyper, for example, wV be equ'-pped with
any of a wide range of typefaces and sizes, ,wo of which are ins'alled .-r I--

equipment at the same time for comrarative eoae in change of face. The

Selectric uses an Interchangeable bali on which the type is cast. However, all

characters in the face occupy the msaf &aoun' of se* on a line.

Among t he tape-perforatIng typevrl'rrs, 'he Fl .xori'er provides a cmrvi-'Iy

good graphic quality typefont, including, the optlor. of differential spac..r- f(r

characters. "Te IBM 1050 and Dura Mach, since they use the basic 3electr.c

type ball carri.r, can be equipped with the 1es-rd face. For making tfpcfac-

selection whe'. the input is prepared on card punching equipment, special purch

sequences must be used activating the output equipment to make changes in !he

type, as for upper and lover case. Inasmuch as the 'fMST syst*em uses the
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Selectric, the original input and output are in any desired face available with

the system. On-line terminals offer some variation in typeface availability.

The Selectric again offers the changes among thosc balls provided, where the

material prepared at the terminal or automatically through the terminal will

be used for final copy. However, these computer based systems are most

effective when used with high speed output prirters, which are not ordinarily

available with the selection of typefaces desired. For example, the output

printing chain on computing eqtu.pment is not available with differential

character spacing and) unless an available typeface is selected, must be

designated specifically for the :applicatLon. Teletypewriter equipment is now

being offered with some variation in yrjeI'ace. However, it is ordinarily all

caps and in a sans serif face.

In discussing the variations in costing for preparing the contents of a source

document in each of these types of systems, the cost per keystroke includes

setup time, as in the case of loading the MTST system with its reels or loading

the tape perforating equiorent with tape, etc. Some cost comparisons for

varicus input devices are offered in figure o-10.

Keybowtn. an original first draft on a tape perforating typewriter averages

sligh'ly loss 4han douLie the cost of keyboarding on a convenional typew.iter,

primarily ',-cause thie equipment capability is lower. While this is not entirely

the casr Lr the 1050 system, because the k, ,'beard itself' is as responsive as

the best of the electric typewriters, the effectWiv Lpccd of the tapepunching

system r'cmain3 comparatively low. The cost range listd for t.ape perforatin.-

systems covers th, option of runninu the final tape through a unit that intro-

duces spacin:u between words to produce an e' rich' c. iumn marrin. This is

done at top machLne speed of' ton characters a sec-nd at ' 0.0001 per keysuroke

addltiornl labor.

Card punichinr. cc."ts are abuut douLle average typitik costs. Purtber, because

preparin" punched cards involves double the number of keystrokes of typing--

in order to verify the original punching--an Imediate doubling in key..troking

costs is involved. In figure 6-10, the estimate for control str kes is the

same as the typing case. However, preparing text for processitC by a powerful

computer based system, which produces upper and lower case or otherw!se augmented

character set output from a high speed printer, requires a far higher ratio of

control keystrokes to text keystrokes. Ten to fiftee, percent, more control
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keystrokes are required for producing a document on a magnetic tape writing or

an on-line computer based system, over those needed for a conventional typewriter.

Assume that once the draft has been originally typed, it is proofread (resulting

in 5% corrections) and reviewed by the author (resulting in 10% changes).

Preparing a reasonably "clean" (but not necessarily perfect or completely re-

typed) second typewritten draft for technical review involves an average of

twice the number of keystrokes required directly for correction--to accommodate

reformatting that results from addition or deletion of text.

This requirement is eliminated in the more capable of the keypunch based systems

(such as IBM employs internally for the production of instruction manuals) and in

the on-line computer based system, in both of which the computer program takes

over the responsibility for readjusting text for formatting corrections. Therefore,

when text is originally recorded on magnetic or perforated tape or on punched cards,

keystroking to reformat for draft review is minimum--perhaps 10% of the volume of

correction keystrokes.

The base price assumed for proofing is $0.0001 per keystroke. The rationale for

the derivation of costs for proofing and format control is based on Lhe number

of keystrokes in that, as the proportion of distinct control keystrokes rises,

the time for proofing (labor) rises apparently linearly. That is, proofing

material keypunched for input into a computer based system must be done more

deliberately than that involved in checking a conventional manuscript because

the control codes are not natural language and are not as readily recognized Lby

the proofer as patterns. Rather than, for example, being concerned with whether

a given sidehead is initial cap italic, the proofer must check whether the control

code associated with the sidehead text specifies the appropriate level--which

code the computer program recognizes as an order for a particular sidehead style.

Transferring these tasks to the computer program results in higher consistency in

spelling, formatting, and other mechanical aspects of editing, and provides the

opportunity for automatic derivation of docuaent elemente such as the table of

contents and indexes.

We assume, conservatively, that 20% of the text submitted is changed in editorial

arid technical review. For input prepared on a typewriter, the entire manuscript

must be rekeystroked at the higher final keystroking cost as indicated. For

perforated tape input, the 20% that was changed must be keystroked plus 20%
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additional for corrections to format. For the magnetic tape system and either

the keypunch or on-line terminal computer based system, only an additional 2%

corrections need be keystroked.

Notice that we have assumed a comparative minimum of keyboarding. That is,

practice in most organizations would require complete retyping for various drafts,

thus increasing the differential in cost for the source item produced on a type-

writer as opposed to one produced in any system providing for the capturing and

"reuse" of any keystrokes that are not changed in draft correction iterations.

Concomitant with such keystroking costs are those of proofreading corrected or

changed material. Where policies require complete retyping, they 'Itail the

cost of additional proofreading. Retyping policies are also guided by the

proportion of changes to be made in a given page. Where the changes affect

half the total number of lines on the page, retyping the whole page is more

economical than is making corrections (when the document has been prepared

on the typewriter). The cost saving in such cases is obvious for any system

that captures the keystrokes.

In addition to the labor costs for producing each page of the source item,

the figure indicates some approximations of equipment costs. However, the

basis on which these may be considered minimum varies between systems. Rental

cost is based on a 176-hour month, with the character load per hour geared to

the output of the keyboard operator as indicated in the labor breakdown. That

is, the average cost per keystroke derived as $0.0003 is based on a certain

oitput per hour and a given hourly rate. The same character rate per hour is

used as the load capability of the equipment.

The typewriter is clearly the least costly of any of the input devices ir

itself. Keypunch and verification equipment is sJmilarly inexpensive. TBh.

costs for tape perforating or magnetic tape recording systems appear to be

comparable to each other, while the computer based system is clearly the most

costly even at maximum load utilization.

In costing the labor for the keypunch and verification scheme, additional

control keystrokes were included, on the basis that the cards produced might

be used in a computer based system. The cost for equipment for the keypunch

based system, therefore. ranges from $0.13 (where card decks are listed, as

is, on EAM equipment) to an order of magnitude higher. The latter figure is
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based on an hourly rate for a computer system such as the 7094, where the

system is not used solely for documentation processing. Costs of the on-line

computer based system are based on the assumption that the terminal capability

is used to the maximum.

The Rae has been used as the unit for deriving these cost comparisons. The

typewriter alone of the devices listed is "open-ended" with respect to its

efficiency in terms of the number of pages that may be produced; that is, the

cost per page is the same regardless of the number typed. In contrast, the

rental cost on the equipment raises the per-page cost using any of the other

systems to between $600 and $15,000 were only one page produced per month and

were both the keyboard operator and keyboard idle the balance of the month.

The tape perforator involves some costs for changing reels of tape and for

locating particular points in a given tape once it is perforated--to make

changes or corrections. The magnetic tape Selectric system involves an

electronic search for specified locations on a reel. However, because the

reel can contain only 24,000 characters, the time for selection and loading

the correct reel reduces the maximum system output.

Although keypunching is open-ended with respect to the document units, pro-

cessing in a computer based system is constrained by the economics of operating

the computer system. Unless the processing does exploit the capability of the

computer for formatting and other editorial functions, and the document volume

being processed on a given computer pass takes advantage of the high speed of

the processor and printers, the computer based sy3tem suffers economically.

Of course, in any computer based system, it Is not necessary to assume that

the entire workload of the system at any given time will be devoted to docu-

mentation ultimately destined for introduction into the system of scientific

and technical documentation.

This summary of the keystorking portion of the document production has not

covered consideration of the number of review copies that might be required.

The implication was that only one review copy was prepared ard that it alone

was returned with corrections. Actually, many systems involve distribution

of more than a single copy for technical or policy review, and additional

production problems and costs are created in this phase. These costs are

described in the paragraphs on "Production and Duplication."
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The use of typographic changes as themselves b °-ring information cannot be

overlooked. That is, when we underline a word or set it in italics, we provide

the reader with additional information about our intention concerning that

word. We wish him to note it especially or we are implying that it plays

some particular role in the text, such as the label for a section or the name

of some other portion of the document. Unless he is familiar with the con-

siderations of publication, the reader seldom reLlizes the number of different

typefaces used in the material he is encountering. His habits of inference of

the information content of such typographic data are well established and

subconscious.

For the producer of the source document, the choices of use of such signal3

must be based on knowledge of the interpretation to be given them by the

reader. The document handling connunity in general believes that the variation

in type and the information contained by the use of various type fonts require

availability of some thousand unique characters in the set for production of

scientific and technical documents, and in their representations, e.g.,

abstracts, indexes, and catalog cards. Clearly, the document manuscript,

when originally typed or prepared on any of the input devices described, does

not contain 1,000 unique characters. Variations in characters are indicated

by hand-drawn graphics, by straight and wavy underlining, and by marginal

notations.

To select the printing or duplication method for a given source item, the source

organization must specify the number of different characters required by the

text, the number of copies to be printed, the frequency with which a given

document may be republished, in modified version, the size of the document as

a whole, the degree to which typographic Information will contribute to or

support the content of the document, and the combination of graphics and text,

or other techniques for making ready the printing itself.

In addition to the text that must be prepared for inclusion in a document,

graphics of various kinds must be prepared. The choices made relative to

the techniques used for graphics are related to the methods of production

available for final printing and to the characteristics of the graphic material.

In' manuscript, graphics are indicated by captions, and space may be left within

th iody of text for the introduction of the graphic at. the appropriate point
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in the production of the document. Most commonly, the graphic is prepared

separately and merged with text either photographically or on the camera ready

paste-up copy. To develop a document and its graphic compatibly in a computer

based system has been the goal of several new equipment developments. In

general, the direction has been toward scanning the graphic image linearly and

digitizing the resulting modulated signal. The digital string can be stored

and then reformed on a graphic display device such as a cathode ray tube for
I

introduction into the correct position in text.

In one program developed by IB4 for preparing source documentation, a limited

degree of graphic capability is offered within the symbol representation used

for inputting text. For example, certain keypunch code sequences identify a

graphic element resembling an outside right corner, an inside right corner,...,

intersections, and individual line elements. The ingenious editor can create

from sequences of' such codes a graphic for introduction in the main text streaj

as needed to produce tables and elementary graph forms. A comparable technique

is being investigated for use in preparing the graphic or structual diagrams

for chemical literature.

Systems in which the graphic is converted to an analog signal that is digitized

are capable of accepting the original in, for example, aperture card form, the

image on which is scanned, as described. When displayed on a cathode ray tube,

the image may be modified and restored in the computer memory in modified form

or photographed as modified from the face of the cathode ray tube.

Image displays have been considered by document handlers as a technique

primarily for assembling the image constituted by a full page of text for use

in image storage systems. Primarily oriented toward retrieval, such systems

are covered in section 6.2.7, "The Copy."

Production and Duplication. The document that has been approved for distribu-

tion or release by the source organization is now available in some form con-

sidered a master for reproduction or duplication, printing, and distribution.

The choice of techniques available for reproduction Is based on the number of

copies to be distributed and, to some extent, the type o, ,raphics involved

in the document. '±1e most elementary technique involves preparing carbon

copies when the document is originally typed. This technique provides "ery

poor secondary copies and does not allow convenient introduction of graphic
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material. Combine.tions of preparing text on paper masters and photographically

preparing paper or metal masters of graphics for offset printing are commonly

employed.

One of the problem areas in the reproduction or duplication of a source item

centers around situations in which fewer than 25 copies are to be prepared.

Setting up an offset press for fewer than 25 copies raises the cost per coDy

to close to the cost of diazo dye or other unit reproduction methods--approx-

imately $0.03 per impression. The electrostatic image reproduction (Xerox)

process proves to be-economical for fewer than five copies but is uneconomical

for larger quantities.

Where certain sacrifices are tolerable in the size and legibility of the image,

the document may be photographed on a microform such as an aperture card or

microfiche which may then be used in reproduction equipment such as the 3M

Quadrant from which individual impressions may be pulled at a cost of approx-

imately $0.02 each. Other low volume copying techniques cost from $0.08 to

$0.30 per impression. Beyond the parameter of base cost, the choice of repro-

duction method is influenced by the monthly load for this activity and the

alternatives of exploiting the method. For example, an aperture card system

that costs $0.15 for the master card and $0.08 for each print offers a basis

for machine sorting the card containing the image, for selective retrieval

or elimination of manual filing. Costing the reproduction alone does not

therefore provide a complete picture of the basis for method selection. On

the other end of the scale of costs and of techniques available for print-

ing are source items to be distributed in volume over one thousand. For runs

as high as a thousand impressions, multilith presses are uneconomical and

provide poorer quality than is achieved with rotary presses. Because the

source organization does not commonly print such volumes, the methods for

high speed reproduction are covered in section 6.2.4 In terms of primary pub-

lication. Regardless of the press considerations of duplication and printing

the copy to be reproduced may be introduced on the master directly and auto-

matically where the copy has been prepared in machine readable form. That is,

the typewriter actuated by perforated tape, by magnetic tape, or by the con-

tents of a computer memory can be loaded directly with paper offset press

plates. Similarly, where the computer based system is utilizing a high speed

output printer, the printer may be loaded with fan-fold multilith masters.
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e.2.3.2 REPORT DISTRIBUTION

Distribution of the original reports may be as informal as its transmittal by

the author, with a letter to one or more professional associates. More form-

ally, the report may be distributed to a list of recipients on the basis of

recommendations or requirements of the contractor for the work being reported.

The management of these distribution lists constitutes the creation of a file

and the production of elements such as mailing labels.

Transmission. Most commonly, transmission of the documented information is by

delivery through the postal system. Considerations of the cost of such trans-

mission as well as its notable lack of speed have, in certain instances,

resulted in investigation and adoption of alternative transmission methods.

Among the alternatives is the use of the telephone lines. For the latter,

text must be in machine readable form. Such form may be the perforated tape

that is utilized with teletype equipment, or it may involve digitizing for

data phone transmission.

While not an example of report transmission, the techniques being used for

managing the documentation necessary to maintain test stands for missile

launching exemplify the use of keypunch input, which actuates line transmission

equipment. At the receiving end, cards are punched bearing the information

transmitted, and are introduced into the deck representing the body of text

for given document units. The revised deck of cards can be listed for local

production of required copies.

As an alternative to delivering hard copies, some organizations are studying

the potential for delivering microform copies. This trend is particularly

e'idenced in large organizations that are contractors to NASA or the AEC, both

of which are increasingly using the microfiche form for the transmittal of

copies of reports. As indicated in the description of report preparation,

when the microreproduction of the page image offers the opportunity for

economical distribution of copies within an organization geographically

scattered and/or responsible for the provision of copies to a large distrlbu-

tion list of co- or sub-contractors, the production of microfiche is attractive.

Section 6.2.7.1 describes tne features and cost of various mirroforms.

Transmittal. The management of a file of addressees for transmittal of copies

of reports is increasingly being studied from the standpoint of machine
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support. For example, a source organization is often responsible for distrib-

uting copies of reports on a number of contracts each of which has a required

distribution list, some entries on which are common to more than one. Although

the activity on the file may be low, changes are randomly distributed. The

cost of rekeystroking the entire distribution list responsively to individual

changes despite the high percentage of repetitive use of a given record, is

leading to investigation of the applicability of machine support for the pro-

duction of such lists.

An organization such as the AEC depends so strongly upon the control of

distribution of copies of reports that its Division of Technical Information

Extension publishes a document in which a standard distribution list for each

of the principal subject categories for report literature is reproduced for

contractors' use. The production of this document is in itself an opportunity

for machine support inasmuch as the addressee's identification appears in many

more than one of the subject category listings.

A comnaratively simple machine technique involves keypunching or preparing

perforated cards. The latter are produced on tape perforating equipment, but

the text is punched on card stock on which the information may also be typed

for visual selection of the card from the file in assembling needed distri-

bution lists.

Mailing labels or shipping lists can be produced from such machine readable

records. The perforated card actuates a Flexowriter or similar equipment

which has been loaded with gummed paper stock or labels. Keypunched decks can

be listed on EAM equipment. In fully computer based systems, the output

printer can be loaded with fan-fold stock consisting of preprinted gummed

labels on which addresies are printed selectively from a master tape record,

based on identification of the subset of recipients for the document being

distributed.

6.*.3.3 REPORT ANNOUNCEENT

Techniques for announcing to other members of a source organization tUe

availability of an internally produced report range widely in the degree to

which report identification is repetitively keystroked. As an example of a

system in which the keystroking performs two functions, at System Development

Corporation the announcement tool is simultaneously a report order. That is,
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each of the reports released during the previous day is listed on a daily

announcement bulletin. By returning the announcement bulletin appropriately

completed with respect to name, location, and charge budget number, the

employee orders a copy of any report of interest to him. At Lockheed, the

monthly announcement bulletin is produced by keypunching the titles of documents

and using a permuted title index program. At IBM in Los Gatos, the announcement

bulletin--prepared in the library--is keystroked on the Administrative Terminal

System. The text is not manipulated inasmuch as the number of entries does not

warrant indexing or classification.

6o.3,4 COLLECTIONS OF REPORTS

In the source environment, reports may be collected by a special library group.

The techniques for managing the collection are usually comparable to those

described in Section 6.2.6. However, the local collection is the point at

which a bibliographic record may first be created for the source item. Un-

fortunately, this bibliographic record is seldom transmitted with the source

item for exploitation by any other recipient. Clearly, progressive collection

organizations within source organizations that have developed computer based

systems for support of their activities would not necessarily find economical

or convenient the exploitation of such records were they available.

One of the source organizations that has implemented machine support extensively

in library operations is the Douglas Aircraft Company in Santa Monica, California.

The program for introducing machine support was first geared to the machine

development of coordinate indexeb. Subsequently, the backlog of uncataloged

items has been made available through a permuted title index bulletin and

cataloging has proceeded to include full machine support for production of

catalog cards and inverted descriptor indexes, for retrospective searches,

and for generating individual announcements of the receipt of items udged--by

matching descriptors characterizinS a user and those cnaracterizing the document--

to be of interest to principal technical personnel.

It is in the management of the report liternture that the source organizations

have proved most progressive in exploiting machine suppor+. In contrast to

the processing "raditionally applied, to book literature, report literature has

been managed through extensive indexing and minimized subject classif,"ition.

Most comonly, report literature Is handled on the basis of the source organi-

zation's identification number for the Item. Access to the physical copy,
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identified as satisfying a search based on authorship or subject content, is

malo through use of an index rather than through a conventional catalog.

The source organization library with limited resources for the analysis of

incoming items can exploit machine support, in the preparation of a permuted

title index. Based on the assumption that the author of a technical report

selects a title that contains substantive clues to the contents of the report,

a computer program accepts the keypunched title--and supplementary terms that

might le assigned by the library--and (1) generates for each term in the tltle

that does not appear on an exclusion list (e.g., "and," "the," etc.) a repeti-

tior of the title and (2) sorts the copies in the alphabetic orer of the

substantive terms.

Two variations of the program are available. In one, a particular physical

position on the index line is considered the indexing position, and the title

,pi-nuted to create r.-petitions in each of which a different rub3tanti,

t,rm is looated in that position. All copies of the Line are th-, alphabetize !

on thai. lositicn. Alt'-r'.aeiy, the program, may repeat ".., >ubztantive term as

a l."f mariin headlr unde. which are listel all +tlr:, in thri. "a#iral -rI' r.

for whi,-h that tern was asSigncd or that conti rivd th-, term or sm- a,-eeltat .

variant. Both verla'ions on permuted title inlhxin depend upor the user to

make discrimina,'ion.- among reports containii, the same substa.*i,:' tern by

Inference from thr context in which the term appears. The best krow-. program,

ie"-Plvpel ty 4. P. Luhn, is called tho 'keywcord-in--ontxt," r VTW r r -

.,,)rotrast to the use of context for liscriminaticn is the use of -oordt:alon

a-mnr more than ,nP word or term to identify reports resk )nsve to a giver

.'.ear'h. Al-r orth- prvsumption that trm.;, or individual words, constitu'e.

sInlfloant clues to the 1neaning" or 'ontert of a textual item, rervr li'rr-

I ;r- has bo!-r indexe d i,! what has eeon- -alled a Inv-rtei coorlI,.sa tr-h.lgu..

The i-on entional library record for an Item mae.are' i. *1.,- cll-c'ip eo'.alrn

all l,formtaton about 'nc Item that the library chcooes ",, extrv'-0. A lurlira'r

copy of the full recorl Is interfilee in a o -alo. I-. eneugh Ic-'la :!s .s

arffori access 0- the item in response t-. author a'.i su. - req7et:. T0

-nealog In a "diroct file. An "Inv--rt-I" or "aspec file i ' o i-. w-,i, -

ea-h Itdividual try in t.e fle represerts the entiro- c ',l , . wit..

resp"'t. to the term for which that entry Is -Me. Evierrc ,- of t!.# appii,-atli

"f th^ term to any item in the file is it.iicatel by the pre:r'n- .:f !he Iten.

i 1,. 'ificalIon numb-r -)n the- rr-'orl for the Irn(-ripor 'trn.
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In completely manual systems, the descriptor record is often a table of

document identification numbers, organized into ten columns for convenience

in coordinating among more than one descriptor to identify items satisfying

the search prescription. The search prescription consists of a set of terms

selected from--if one exists--the dictionary used for indexing and considered

descriptive of the desired document. A fully computer based system often uses

this type of organization. The descriptor term is followed by the identifica-

tion number, in machine form, for each of the documents to which hat term

applies.

The ASM/EI computer trogram system is considered to encompass the feature of

both direct and inverted file organization. The information derived from

search is a list of document identifications--usually a numeric code. To

derive any additional information.--such as the name of the author or title of

the document--requires a pass through a file organized on the basis of identi-

fication numbers. The serial or direct file has the advantages that all data

on an Item are available at the point of access, and descriptor relationships

are easily expressed, but all file items must be examined relative to each

request.

Machine searching an inverted file is attractive since only the pertinent

portions need be processed. However, the information retrieved by the search

is only a set of item identifications; high density terms load the file; and

descriptor relationships are difficult to express. Searching an inverted co-

ordinate file manually is extremely tedious and error prone. Except where the

size of the collection and the size of the vocabulary for representing the

collection are of comparable size, the inverted file is longer than a direct

file (in machine systems). Inasmuch as a vocabulary is between 10,000 and 15,000

terms can adequately represent the contents of a collection of a million or more

items, a direct file consisting of item numbers followed by descriptors or their

codes is shorter than that consisting of descriptors followed by item numbers.

Tape perforating typewriters haje beer, discussed in terms of application

to the preparation of the source item. Such equipment is used in the source

organization library to create the machine record for catkslog cards. Multiple

reproductions of the contents of a perforated tape are more economical than

rekeystroking of the same information for multiple filing into the catalog.

Where the source organization library does utilize machine processing for

7777 -row"nu-~ ,- s-7
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any other support operations, keying the report cataloging information on a

tape perforator produces machine-readable -opy simultaneously with pre-

paration of the visually accessible copy. The Douglas Aircraft Company system,

the Argonne National Laboratory, the Ir.T Communications Systems, Inc., and the

University of California Lawrence Ba,.:ation Laboratory are among the organi-

zations utilizing the Flexowriter for input keying of the information to

produce catalog cards and for subsequent machine processing.

6.2.4 THE PAPER AND THE JOURNAL--- LESS DATA, BETTER BUT LATER

As indicated earlier, the "paper" is distinguished from the "report" in

respect to the distribution mission. Because the paper is intended either

for oral or journal publication, it tends to be less detailed than the

report and is seldom reproduced in quantity, inasmuch as it is to find

publication in a primary journal or proceedings of a conference. It is also

a unit document in terms of the system but it is not destined to be handled

as a unit.

Primary publications are journals and other serials in which appear collections

of papers on a common subject or presented at the same conference or meeting.

Input items are papers, which are subjected to editorial and technical review.

Those accepted are composed for printing and distribution in a volume ordi-

narily far higher than the volume of distribution for the individual report.

The combination of the review cycle and the form of publication result in an

average delay of six months or more between transmittal of a paper from author

to editor and its appearance in a publication. For 45% of the journals

produced by professional societies and for 36% for those produced by commercial

publishers, the delay has been estimated at more than seven months. Twenty-

three per cent of the society journals and twenty per cent of the commercial

journals are able to publish materials within five months of the time of

receipt. Of a sample of 211 Journals studied in 1963, the remaining 40 or

more per cent of the journals requir,.d more than seven months between receipt

of paper and its appearance in an issue. A salary or honorarium is paid to

approximately 75 per cent of the editors for journals in chemistry and

engineering produced by professional societies. Only seven per cent of the

ed:tors of mathematics journals receive any compensation.
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Below is listed the frequency of publication for a sample of 219 journals I
studied in 1963: I

Number Discipline Issues per year

90 Biology 6.7 1
12 Chemistry 9.3
8 Earth Sciences 7.4
18 Engineering 7.1
18 Mathematics 5.2
13 Physics 13.5
42 Social Sciences 5.1
18 Miscellaneous 5.2

219 TOTAL 6.8

692.491 SERIAL PREPARATION I
Preparation of the contents of a serial consists of review for technical

worthiness and editorial control. Marked manuscript copy is provided

to a (usually, commercial) printer for typesetting and press work. I

Reviewing and Refereeing. One of the principal obligations of the journal

editor is the establishment of a group of reviewers and referees who assume

responsibility for analyzing the content of each paper and making selection

for inclusion in the published medium or the oral presentation. In general,

the competence and professional rank of these reviewers and referees tend to

correspond to the reputation of the journal as an authority in its field and

as a reliable screening mechanism, "protecting" the reader from papers of low I
technical quality. At least one journal has established an elaborate judging

system, partly in an attempt to improve the quality of papers in the overall

field.

The Society of Automotive Engineers distributes copies of each paper being

considered to at least nine judges, each of whom rates the paper on seven I
weighted characteristics, with five rating options. A composite score is

computed and any source item scoring below a minimum threshhold is rejected. I
Papers scoring within a middle range are published in the SAE Journal. Those

with highest scores are reserved for inclusion in the annual Transactions,

in which they are accompanied by discussions by qualified members of the

field. J

I
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Reviewing is not ordinarily so formal although most journals of good

reputation obtain reactions from two or three referees for each paper. As

a result of the reviewing activity, it has been estimated that only a

fraction between one-tenth and one-third of all papers submitted to journals

are actually accepted for publication. In view of the practice of authors

to resubmit papers to other journals when they have been rejected by one,

the statistics relative to acceptance are extremely difficult to quantify

validly.

Typography, Composition, and Printing. For a circulation of 7,000 copies,

journal production costs average $420.00 per paper. One of the considerations

in large printing runs is the density of type on a page, for minimum paper

and press setup time. Of greater consideration to the publishers of a primary

journal than the density of type on a page is the need for the wide variety of

alphabets and special symbols. While journal publication is comparatively

conventional aiid, in general, minimally supported by computer techniques,

organizations such as the American Chemical Society are using direct line

transmission from the point of editing and manuscript preparation to the

printer geographically distant. This is done by keying the text on teletype

equipment. The American Institute of Physics has experimented with the compo-

sition of primary journals using Flexowriters to produce perforated tape to

which can be added signals for typographic information such as change in type

face, etc.

Conventionally, type for printing is set by a compositor, using typesetting

equipment such as the Linotype, Intertype, Monotype, and Ludlow. On the

basis of the key struck by the operator, a "matrix"--a brass die or mold

the face of which bears the desired character--is selected from the channels

in which the matrices are stacked. As the keys are struck, the matrices are

assembled in a line. Striking the space key introduces a wedge shaped

element called a spaceband. When the operator strikes the "line-completed"

key, the spaceband drops to fill the line out to the selected length. Molten

metal is forced against the faces of the assembled matrices. The hot lead

hardens to produce a solid line called a slug, with characters in relief.

The matrices drop into a carrier, which returns each to its channels into

which it falls on the basis of a mechanical key ground into its sides. The

slug is removed and trimmed mechanically.
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Type slugs are arranged in a galley--a rectangular pan or tray open at one

end--inked, and a proof taken. After proofing and the removal and replace-

ment of lines containing errors, a revised proof is pulled. If offset

presses a-e to be used, a repro proof is pulled from the type for camera

processing. The type slugs are used for low volume letterpress printing.

For high volume press runs, the lead slugs may be used to create an electro-

type or a stereotype plate. For an electrotype plate, an impression of the

type is made in an easily molded material such as wax. Metal is deposited

by electrolysis on the molded surface to form a thin shell. This shell is

then used as a master mold. Stereotyping involves impressing the type

image into a felt or cork blanket under pressure. The resulting mold is

also used for casting a solid metal printing plate.

Offset presses are approximately twice as fast as flatbed cylinder letter-

presses. The startup or make ready time of the offset press is a fraction

of what is required on a letterpress. The flatbed cylinder press involves

feeding paper down the cylinder and across the face of a flat type plate.

The offset press involves transferring ink from the plate to an intermediate

blanket which deposits it on the paper stock.

We have discussed tape perforating equipment as an input device for creating

the dociument. It is also a composing machine. Special codes may be inserted

in the text stream on a tape perforating typewriter which are not themselves

printed but which can be recognized for controlling typefaces when the tape

is used in conjunction with other text composing machines.

Composition may utilize hot lead typesetting such as already described, but

under the control of a perforated tape. During the last decade, increasing

use has been made of photocomposition equipment in which either direct key-

boarding or the actuation by the perforations on tape causes the exposure

onto film or photosensitive paper of the image of the character represented

by the code on the perforated tape. More than a thousand unique characters

are available on one such equipment, which operates at a speed of approximately

ten characters per second. Alternative systems offer fewer unique characters

and operate at approximately the same speed. Photocomposition based on

sequential card techniques is summarized in Section 6.2.5, inasmuch as its

role as an index display technique is more novel than is its technique in

terms of printing and composition.
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The characters available for composition are generated either (1) photoopti-

,ally by passing light through or reflecting it off a matrix plate cn which

the character images are engraved, or else (2) electronically through the

mediation of an electronic beam passing through or reflecting off F stencil-

like matrix. In the latter case, the text image projected on the face of a

cathode ray tube is photographed. Composition can be accomplished at the

rate of 17,400 characters per second. Rather than creating a negative for

photographically making a press plate, the page image may be projected on a

plate for electrostatic reproduction and preparation of offset masters. The

latter technique allows the use of only 64 unique characters and is therefore

considered inadequate for most high quality printing. It js used for high

speed composition of computer generated data, particularl: whet composition

is not to be exploited in high volume press runs. For large printing runs,

the density of type on a page is a serious consideration. The comparatively

low density of a computer printer listing results in an excessive volume

of paper and a consequent expense for a long printing run of such a document.

A recent development promises to make available e high quality, graphic arts,

high speed composition system offering more than 1,0O0 unique characters,

in any size from 5 to 18 points, which will compose 600 pages per hour. The

GPO prints and makes available copies of reports produi2ed by the Federal

agencies and is conducting extensive e::perimentation into the use of photo-

composition and computer controlled composition. The acquisition of the

Linotron computer based composition equipment will make possible the

acceptance of machine readable copy 'e.g., Flexowriter tapes, punched cards,

and magnetic tape) from these agencies for conversion using a special program

that introduces typographic codes for changes in typeface, line leading, etc.

•.2.4.2 DISTRIBUTION OF JOURNALS

Distribution of serials and periodicals by scholarly and professional

societies utilizes mailing techniques such as addressograph plates. Main-

tenance of the deck for producing mailing labels on demand are conventional

and comparatively low speed.

Average circulation is 4,400 copies. Journals in chemistry, engineering, and

physics average slightly more than 7,000 copies in circulation. Maximum

circulation is achie'ed in engineering by commercial publishers. Approximately

one fourth of the total circulation is to foreig 1 recipients.
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The costs to the subscriber for journals range from a low of $3 per year in

biology to a high of $45 per year in chemistry, for journals produced by

professional societies. The cost per 100,000 research words is lowest in

the field of physics--$0.67--where the highest number of research words are

published at an average domestic subscription rate of $21 per year.

6.2.4.3 JOURNAL ANNOUNCEMENT

Announcement of a primary journal may be considered to center in the prepara-

tion of indexes published either with the individual issues of the journal or

at some regular interval. The study cited previously of some 211 journals

indicated that annual author and subject indexes are not published until six

months or more after the end of the year. In some cases the index appeared

as much as fifteen months after the end of the year in which the article was

published.

The primary publisher is increasingly offering certain other announcements

services in conjunction with appearance of a source item. For example,

Industrial and Engineering Chemistry announces the existence of papers that

are not yet edited or reviewed, but copies of which I & EC supplies, as a

direct communication from the author to any interested reader, for a small

charge covering reproduction. A similar service on a somewhat broader scale

is offered by the Society of Automotive Engineers. A typical issue of the

SAE Journal announced availability of copies of 81 papers, at an average cost

of $0.75 per copy to members. This technique provides for the availability--

in the case of this society--of reports not necessarily qualified for publica-

tion in the society's journal. Further, because the volume of announcement

is so high, indexes to the announcements are provided.

Further discussion of the display aspects of the indexes in primary journals

will be found in Section 6.2.5.3.

6.2.4.4 COLLECTION$ BY JOURNAL PRODUCERS

The primary publication enters one of two types of collection: (1) that from

which, as a total item, it is routed, circulated, and retained; and (2) that

from which it proceeds into the secondary services cycle. Figure 6-8 shows

a simple two-option path into the abstraction labelled "collection management

processing." The problems of acquisitioning journals for preparation of a

secondary publication are essentially those of any large library. In the

. m d m . . .. . ;.. ... Ir'- -;"...., " ,' , ... t .i f ~ Wl
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(111vironment in which the primary journal is produced, however, consideration

of collection is comparatively trivial.

6.2.5 THE SECONDARY PUBLICATIONS

t"2 econdary" publication is the label assigned to the publications and services

derived from analysis of either groups of report literature or of the contents

of primary serials. The goal of the secondary publisher is service to a

particular user group, ordinarily oriented toward a single scholarly discipline

but occasionally oriented toward a mission or industrial product.

A list compiled by the Library of Congress in 1962 reveals that there are

some 1,900 abstracting and indexing services in the world. As in most of

these statistics relative to the documentation area, some ten per cent of the

total world services create approximately ninety per cent of the products.

For example, one million of the nearly two million abstracts published in the

United States appear in thirteen abstract journals. Because each of these

secondary services is motivated to serve a particular user group and since

discipline orientation tends increasingly to overlap in the application of

scholarly work to various technological development, the overlap among abstract-

ing and indexing services is quoted as both inadequate and excessive. That

is, although only one-third of all of the world's serials are abstracted, any

'iven journal may be abstracted an average of three times by the various

services.

Until recently, secondary abstracting and indexing services were entirely

publications. The principal aspects of the preparation of the pr:blished

product are (1) the analysis of input items, (2) classification for the

organization of elements within the publication, (3) the development of an

indexing vocabulary, and (4) the display variations in the publications. The

choices made, the history of the drv,'lopment of present practlees and the wide

range in analysis, vocabulary and display techniques appear to evidsnce the

ingenuity of the producers, if not necessarily the range of needs of the users.

6.2.5. I PREPARATION OF ANNOUNCEMENT AND RETRIEVAL TOOLS

Among the recondary publicationq prominent in the scientific and tehnical

documentation system are discipline-oriented services usually provided by

professional societies, and mission or project-oriented services provided by

inlntrial and trade groups and by the Federal Government. The analysis
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techniques employed by these major sources of secondary publications differ

on bases of (1) motivation of the user in using a particular service, (2)

precedence in service for a given source, and (3) differences in the vocabu-

laries and syntax of the technical languages of the field covered by each

service. The discipline-oriented secondary publication must rationalize a

subclassification or organization of the field considered to constitute the

discipline. In the present situation of burgeoning crossdisciplinary develop-

ments, any given categorization or classification is likely to be unstable or

inadequate. In response, the secondary publication may find necessary the use

of extensive crossreferencing, resulting in a physically large document, awk-

ward for the user to handle. Notice that this does not necessarily constitute

a use hazard as long as document organization is completely clear to the user.

An alphabetically arranged telephone book of unlimited size is no more difficult

to use than a small similarly arranged document. Nevertheless, physical handling

difficulties limit the size of even a well organized document. The largest of

the secondary services are, therefore, investigating and implementing policies

of separate publication for sections of the total journal.

Analysis results .n two products: identification of the document and its

source and a representation of the contents, which constitute the abstract

entry, and a further distillation of the representation to create indexes to

abstract entries and/or the literature abstracted. The development of the

abstract may be delegated to a member of the discipline, who virtually contri-

butes his services in providing his field with a tool for the announcement and

the subsequent retrieval of its literature. Alternately, abstracts may be

prepared by the staff of the secondary publication, in some cases with the

support of a document describing the policies and techniques for the prepara-

tion of the kind of abstract used by the given secondary publication.

Late in 1963, Engineering Index, Inc., contracted for a study of its operation

by Battelle. The study determined that on the average, when the entire article

was used as a basis for indexing, 20 to 25 minutes of indexing time was involved.

A comparable time is involved in abstracting. However, when both activities are

undertaken by the same analyst at the same time, they -an be accomplished in

30 minutes on the average. When indexes are drawn from abstracts alone, three

minutes or less is necessary.
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The principal mission of ab:stracting is the representation of' thr document

and/or its contents t~o the derree necessary to guide a user inevaluating

the potential applicability of a given document to) his information needs.

T'here are several varieties of "abstract." Journals such as Nuclear Science

Abstracts, Chemical Abstracts, and Biological Abstracts tend t) p~rcpare

summaries of thle co)ntents of' the original article. In general-, fsuch summaries

may be considered to be a reflection of the viewpoint of the autnor and, in

the best examples, indicate the methodology, hypothesis, and results of thle

work described by the paper. Effectiveness of this typ. of condensation

relies heavily on the subject specialty competence of the abstractor. Called

"informative abstracts," these condensations seek to present conclusions and

results in enough detail to minimize the necessity of the reader referring

to the original article.

In ccnt-ast, the second major type of condensation, called the "indicative,"

"descriptive," or "annotative" abstract may be considered a dp.:cription of thc

document and what it. 1. "about. " 'Such an abstract does not. -o-itain t:ie infor-

mation provided in an infnrmnat-.ivfe abstract. During the past t .O or three yearo,

use of the descriptive abstract has increased on the impetus, -ait].y, of the

Engineers Joint CouncU and their "Action Plan" for infonriati, . se-rvices. 1Te

technique of pro-parini, a descriptive abstract is recommendod _ thf, ba:1is that

a lower competence in thle scientific spocialties )f the specif'( V uoumpnts is

required and keyword i'-iexing, augmented as appropriate with "'olse" and "link"

tar.-, Is facilitated with the usv' of' this type of' abstract. 'Jw~ lndicatlv-

ab.stract is morv often int."nded as a document retrieval t aol; 'ilgcompetefi'.ly

preparedJ informiative al,;traots ma~y be considlered a low le%-'l c I nf' rmatIon

r, ri'-val tool..

A oonie'isation fconsist~inF of -tatpmrnt- in the- author's1 'wri. WO' is ('alb.-

a'i '"extract." Extracting is the 1banis f'or pr'oseit. exrxrimntilon Into

rr duoie n, "abgt racts" alitornm.t i ealiy--thiroiph oompu ter- bast-, Iy

An alternative. ve'riii.r;4',i-i 1.- l.- "ulgr-1- A tUgot A., Zkl

words but. Apriv'as rvt~Islatements fromn particularly lrf-,,r~at 'on-ri 'h nt ale-

ments In the sourco articb-. ,,omo rearranement. 1of tbuiugtv? a'. i *Orrpops ma7

ia'-hI-v> In prod~ucing tho- ditoest..
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An increasing trend in the preparation of material for the publication of an

abstracting journal has been the use of abstracts prepared by the author of

an article. Seldom, however, is the author provided with a background in the

distinction that may be made between types of abstracts and their goals as

documentation or retrieval tools. Thus, if we find a problem n the author's

lack of information about the usefulness of his over-all document and a weak-

ness, therefore, in the document as an information transfer device, we can

hardly expect the abstract itself to perform with greater effectiveness the

announcement and retrieval tool function. Nevertheless, because of rising

costs of production of secondary publications and the maintenance of abstract-

ing and indexing services, both the discipline oriented and the Agency sup-

ported, mission oriented abstracting services are depending to greater degrees

on author produced abstracts.

The wcknsses of conventional abstracts and a desire to produce an index that

was machine-searchable and, therefore, required rigid control led Western

Pse.ve University and the American Society for Metals to develop an elaborate

• Theme for "telegraphic abstracts," in the late 50's. The telegraphic abstract

was actually constructed, not from the source item, bu from the index prepared

for the item. A "semantic code" was used in indexing, in order to ine.cate not

only the identification of the concept but of the implication within the source

document. As an example, the code N N CH" covers the concept of machine or

device. In tie space, an infix letter is introduced to differentiate source

document use of the concept. In addition to t.hese infix codes, "role" indicators

were assigned.

A narrative abstract was written for publication in the Review of Metal

Literature, from the telegraphic abtra*ct prepared to create a machine record

of index terms that might be searched automatically. During the course of some

six years in whi-h the technique was used, a file of 160,000 ducuments was

written into machine form. A preliminary analysis made of the efficiency of

role indicators revealed that certain of the indicator6 were used heavily and

that the value was questionable. The scheme has bezn replaced by use of

the descriptive abstract and role-and-link Indexing techniques of the FJC.

The American Petroleum Institute uses an abstract style that may be either

"indicative" or "informative" but is characterized by placeseit of citatior.
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information (title, author, Portorate snirce or iournal, v lime and page

nzimbers, etc.) at the end of a text block tnat begins with a sentence re-

vealing the main thought of the paper. This lead sentence often, therefore,

contains the words of the title (in upper case) when it is a succinct

phrasing of the principal "fact" of the article. 2uch "inverted" abstracts

have a newsy flavor it-,asmuch as their structure is reminiscent of that of a

newspaper story.

6.2.5.2 DISTRIBUTION OF ANNOUNCEMENT AND RETRIFVAL TOOLS

The techniques for managing the distributic- for secondary publications and

the machine readable versions of the secondary services are ccnventional

and involve maintenance of the file of identifications of recipients.

Among the more interesting schemes for distribution is one illustratirg ttze

shift from secondary publication to secondary services. The Biological

Sciences information Services fin Philadelphia) is conducting a rilot

operation to provide sear-hes of some half a million abstracts, or irdivI-

dual frames of microfilm reels, on direct request -rom members of the staff

at Walter Reed (in Wa-.,nlrton) through a phore line terminated Ir Dataphones

ard Electrowritcrn. Because PTOTZIS has its indexes on arreti- tape, both

machine and manual searches have been conducted. For the initial three

months of the one-year experiment, some 500 requests have been serviced,

each yielding an avcrzu, of 60 blowbacks of !,.bliihed abstracts, which are

mailed to the requester. The implications 1'f ;uch 1irect service to the

subscription and, thro,re, lbllcatikn *ie--vii,:m r, nplpx and are"

bqiinr ,tudied b1,,forc ,he servi,,c is cffer- n.. re tnradly.

G,,S3 ANNOUNCEMENT TN FUNCTION OF AN INDEX

As in the case of the announcement tool for primar.y Journals, we consider

the announoemen function for secondari .iournals to be performed by the

Indexes published vith. the indiv'dual issue. of the journal and the cumula'ive

inlexes published less frequenl 1.

Vo a-u.Wari- s. Our purpose is not to discuss "te philosophical basis for

the differences in the indexes produced for various secondary publications

and for use as retrieval tools for collection. M. E. Steverz has romprehen-

-ively described the development of variations in Indexing philosophies in
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Automatic Indexing: A State-of-the-Art, Report, NBS Monograph 91, issued

March 30, 1965. Rather, we are pointing out here the kinds of files that

must be maintained in order to produce an index.

In cases where the index terms are not simply extracted from the substantive i
words in a title, an index cau be developed only through the use of an author-

ity list, dictionary, or thesaurus. Among the most comprehensive technical j
thesauruses are the Chemical Engineering Thesaurus, the ASTIA Thesaurus, and

the Engineers Joint Council Thesaurus of Engineering Terms. In conventional 1
subject authority lists or classifications schedules, the subject matter of a

collection is rationalized into an hierarchy and the codes representing

subject fields echo the organization of the field.

In contrast, indexes are ordinarily considered to be free of hierarchial 3
constraints, thus countering the argument that the assignment of a code

reflecting a relative position of some subject in a field to the others

breaks down as science advances into cross-disciplinary areas. Nevertheless,

in preparing a thesaurus, the scope notes that assist both the indexer and

the searcher in determining whether a given term will be fruitful in res-

ponse to a given request codify term relationships.

Index Displays. Conventional index "displays" consist of typeset copy

organized alphabetically on the index term. under each of which are titles

or qualifying phrases and document iden+.fications. Indexes being compiled

by computers exhibit a range of display characteristics. 3
The compilation of cumulative indexe6 for announcement media may center

around a technique in which the index is typed on a card designed for I
mechanical sequencing through a camera, which photographs each line as a

unit. Text is typed in a fixed position on the cards, which are punched to 3
accommodate the feeder fingers on the card sequencer. The card may be

interfiled manually on the basis of the text content, or some gross sorting

code may be punched in the nonprint areas of the card. The code identify-

ing the document or arnouncement number is punched also in a nonprint area

of the card. The cards may then be sorted on EAM equipment and visually

checked for order prior to the photographic process. The camera operates

at rates between 7,000 and 14,000 cards per hour. The text is keystroked on 3
U
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equipment such as the electric typewriter or VarimTper to obtain variations

in typefont, improving the readability of the index. Tlxt content, keystroked

at the character rate and costs listed earlier for final copy plus the cost

per line for the use of the equipment produces a total cost for this process

of an average of $0.15 per line.

Two other indexing tools that should be mentioned are tfie Current Contents,

a compilation of reproductions of the tables of contents of Journals sharing

a particular subject field, and citation indexing. The latter technique has

been used in law. The citation index consists of listings, the initial entry

for each of whic- ' the citation for a particular article. Clearly, the

development of a comprehensive citati.on index requires machine support to

be practical.

Such a retrieval tool provides for following the course of development of the

information contained in a particular article. No intellectual judgment on

the part of the indexer is required. Although the citation index does not

suffer from discrepancies between indexer's perception of the subject content

of an article and the user's perception of that content, it does suffer from

the inconsistencies with which citations are used in the literature. The

cross-fertilization in scientific fields is revealed more clearly in the

citation index than in other display tools. The citation index does not,

however, constitute a significant announcement tool, inasmuch as when the

article firt appears it is clearly not cited. The citation index may be

considered to have the announcement function to the extent that the user

alerted to the addition of a new item under a citation in which he is

interested will be motivated to investigate the new item. Despite change

in the terminology in the field, relationship of articles is revealed through

tne medium of mutual citations.

If an article is never cited, it will never appear as a header in a citation

index and would therefore never become available to the user who chose this

method for search. In the worst case, then, the use of citation indexing

as the only literature search tool could lead to clustering of enormously

overloaded citations to a few articles and the complete abandonment of an

attempt to use citations that had not been cited.
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6.2.5.4 COLLECTION MY SECONDARY PUBLISHERS

As mentioned in the discussion of the collection for the primary Journal, the

collection activity in the secondary publishing organization is, chronologi-

cally and in terms of material flow through the system, the input of the

various journals from which articles are to be selected for abstracting and

secondary announcement.

The management of a serials collection is somewhat more complex than is

management of a unit item collection (books, reports, etc.). The principal

source of the difference is the anticipated continuity of publication of the

serial and the consequent need to assure that each of the issues in a

volume are received. The frequency with which various journals are issued

varies. Among the organizations coutacted during this study, none was

exploiting machine support for the management of a serials collection al-

though Biological Sciences Information Services is designing a machine-supported

system that includes acquisitions records. One extensively machine-supported

system is in operation in a source organization. The discussions of serials

handling will, therefore, be deferred to section 6.2.6.1.

6.2.6 THE COLLECTION

With casual consideration, the analyst of the scientific and technical

document handling network tends to focus attention on the collection and its

management (i.e., the library). Earlier portions of this report have

indicated that the kinds of activities carried on in collection management

are involved in the preparation of the source item, the primary publication,

and the secondiry publication. This viewpoint suggests that alternative

methods might be worthwhile in which some of the work done chronologically

before an item becomes eligible for a collection might accompany the item,

to be exploited in and make more rapid its introduction into a collection.

6,2.6.I PREPARATION OF THE COLLECTION

Preparation of the collection consists of the acquisition and cataloging

of the aggregation of unit items and of serials, proceedings, secondary

publications, and supplementary collection announcement and retrieval tools.

Acquisition. Acquisition consists of a subsystem involving purchasing,

ordering, and receiving at the collection input. The inputs to the

acquisition function are requests from the user population, suggestions by a

nn, - 1 -Ii m mton Wm~mlllplm mi~n n.
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library staff concerning suitable additions to the collection, and the input

of the items ordered and received on regular distribution. To manage the

input of documents and the output of orders requires control files. For

the source organization collection, the acquisition function is the first

point at which a bibliographic record can be started. It may be based upon

information provided by a requestor, supplemented by support information

from directories and catalogs from vendors or document suppliers, and can

be augmented as additional information becomes available about the item

required--as, when it is received and additional descriptive cataloging

can be added.

Machine support in the acquisition function is in part impeded by the variety

of forms required by vendors and document suppliers. For example, for the

source organization that is a qualified requestor of materials from the

Defense Documentation Center, the order form consists of a tab card that

must be completed and returned to DDC. Many source organizations must

acquisition materials from combinations of Federal Agencies (NASA and AEC,

in addition to DDC) and for each must be supplied with the correct forms.

Hence, even the system that does employ machine support in its collection

management must duplicatively keyboard the document identification and other

data. The acquisition of an item in response to a request by a requestor

also ordinarily involves the maintenance of a control file. That is, the

requestor may supply a form completed with information he has about the

item he requests, and the library is required to maintain a file of such

open or outstanding requests after an order has been placed with a potential

supplier.

Variations in the requirements for processing acquisitions are based on not

only the variations in forms that are required by certain suppliers but by

the characteristics of the item. That is, for serials acquisition, extensive

followup is necessary to insure that every copy received for a periodical is

noted, both for cataloging and for claims purposes. One of the most compre-

hensive of machine supported serials handling systems is in operation at the

University of California at San Diego. Approximately 5,000 titles are handled.

In most cases, a single copy of each title is obtained for the collection

(there is no routing). However, in some science titles multiple -opes are

ordered, to provide access in the branches of the library. A computer program
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was written to produce daily receipts lists, a complete holdings list, partial

holdings list, bindery records, and an arrivals file. A manual search is

made through this latter file when a serial is received. Cards matching the

incoming serial are transferred to the processing function to produce the

receipts lists and to update the holdings tape. Cards that remain in the h

file are used as the basis for claims followup. A subroutire of the program

also provides some statistics including the volume and issue numbers, the

year, and other data for punching the cards that constitute the arrivals file

held in receiving, awaiting the next expected issue of the periodical. The L
program alphabetizes and prints out the full title from a mnemonic for the

title which is punched into the card. Multiple copies of the list are

prepared to supply each of the branch libraries. I

Catalogs to Indexes. The cataloging function comprises three principal j
activities: classification, descriptive cataloging, and subject cataloging.

Descriptive cataloging is the comparatively mechanical task of recording

the information about the item in a standard format. Classification and

subject cataloging involve a partial analysis of the contents of the item

to assign classification codes and one or more subject tracings. Before

either activity is undertaken, it is necessary to check a control file,

such as the catalog for the collection, to determine whether the item in [
hand has already been cataloged. Even if it has not, the existing cetalog

may provide guidance to the cataloger to insure some consistency in th I

treatment of items that are similar in subject matter. Because of the need

for the cataloger to access the catalog for guidance in the cetaloging

operation, and because, ordinarily, only a single set of catalog cards is

maintained, the card catalog is tied up simply for library processing.

To relieve the library personnel of some of the clerical or mechanical

aspects of cataloging, machine systems are being explored.

As indicated previously, the tape perforating typewriters have been used in

collection management to produce the text for catalog cards, since the

perforated tape can be used repetitively to print enough copies of the

catalog card text for each of the tracings.

!
In a study done at Lockheed, descriptive cataloging was analyzed as taking

an average of 10 minutes per item. Inasmuch the average output for catalog- t
ing activity is commonly considered to be on the order of 10 items per day
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per cataloger, the remainder of the time is involved in making reference to

the existing catalog and determining the appropriate subject classification

and term selection. IBM estimated that in changing from a completely manual

cataloging effort to the use of EAM equipment to support cataloging, some 17

man-hours were saved per hundred items cataloged. Similarly, the estimate of

a reduction from six man-months to three man-days per year was made in respect

to the Argonne National Laboratories Library processing of journal renewals

alone, using EAM support, for a holding of 2,000 subscriptions.

Lockheed uses an EDP system that produces cards but minimizes the manual

handling by printing the tracing under which a given copy of the record is

to be filed at the top of the card, and in order in which they will be filed

into the card catalog. Nevertheless, the constraints for manual filing ordin-

arily result in a policy of only two or three tracings for card catalogs.

In contrast, the sheet or page form catalog can be produced without the manual

filing effort and is therefore characterized by a higher proportion of tracings

or access points.

Some examples of manually prepared page form indexes or catalogs date back to

1545. The change to a card catalog is said to have occurred in the eighteenth

century when the libraries of the French nobility were cataloged on playing

cards. Catalogs remained essentially in book form until late in the nineteenth

century. These might, however, be volumes containing handwritten entries and

loose sheets of paper. With the capability of automatic data processing equip-

ment to produce completely sorted catalogs printed in sheet form, this technique

is becoming popular for large collections. Clearly, a card catalog for a one

million volume collection (the Library of Congress has more than 13 million

books, pamphlets, etc.) is quite massive and subject to a high percentage of

filing errors. A comparable sheet form catalog is both more easily checked

for filing errors and, once corrected, remains in the correct order.

Management of small collections (such as may be accumulated in the analysis of

very limited subject field by an information evaluation center) may involve the

preparation not of conventional catalog cards but of inverted indexes. The

basic technique has been described in section 6.2.3.4. In addition to the

eye-legible version consisting of a table of ten columns of document identifi-

cation numbers posted on a descriptor term, the inverted technique is used with

what are czlled optical coincidence cards. The latter medium involvej the
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representation of a document not by its identification number but by a position

on a grid on tte descriptor card. When a given descriptor has been assigned to

an item in the collection, represented by a given position on the descriptor J
card, the hole is punched from the card in the appropriate position.

Several systems are available for implementing the optical coincidence tech- I
nique of indexing and retrieving. In general, collections of 10,000 items can

be represented by a given optical coincidence system. There are, however,

systems accommodating up to 40,000 items. Since the vocabulary for a collec-

tion of between 10,000 and 25,000 items may amount to on the order of 7,000 1
terms, the total index for the collection indexed on the average by 10 to 20

terms consists of the 7,000 optical coincidence cards. In contrast, a conven-

tional card catalog, with perhaps three to four "tracings" or access points

per item in the collection would consist of as many as 100,000 cards. Retrieval

of the identification of items responsive to a given search specification is

comparatively rapid. Optical coincidence cards for the terms in the search

are aligned physically in a holder. Light passes through the hole(s) for any J
document to which all of the terms in the search question have been assigned.

Pun-2hing the holes is subject to error that i. not easily detected, except in j
failures of the system to retrieve adequately.

Some of the opportunity for error in retrieving from a conventionally posted, I
ten-column display of inverted coordinate index terms is alleviated through

the use of the "dual dictionary." This amounts to no more than the provision

of two identical copies of the index bound, for instance, with spiral binding,

to facilitate the access to two different portions of the index--each contain-

ing one of the terms responsive to the search specification--at the same time.

The inverted index that must be updated manually is particularly subject to

errors of posting, which are not easily detectable. The "dual dictionary"

technique is used by the Pacific Aeronautical Library and by the American

Petroleum Institute. In the latter case, the dictionary is generated as part

of a computer-based index assembling system.

One of the tedious problems in designing a computer program to generate catalogs

in either card or page form, but one that results in extended negotiation

between the collection manager and the program designer, is that of designing

the representation for the author's name and, in the case of catalogs that
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cover report, literaturc, the corporate author's name and any codes supplied

by the source for ilentification of the item. For example, in a conventional

card catalog, filing conventions develop with the greatest possible correspond-

ence to the library's notion of the significance of certain portions of a name.

The choice of filing point for "Beethoven" is colored by considerations that

go beyond the alphabetical order of the letters constituting the name; that is,

in a given system, the "von," which legitimately might precede the name

"Beethoven" is ignored, because the name is of foreign origin and the prefix

is considered less of a name than a preposition. In contrast, the same catalog

might provide for the filing of the name "Von Braun" under the letter "V,"

despite the foreign origin of the name and the person to whom it refers--on

the grounds that the man is now in and of the United States. Such disLinctions

are impractical in an automatic data processing system.

In addition to eliminating manual interfiling of catalog entries and providing

that more than one citation can be scanned at a time, the page form catalog

allows multiple copying for distribution in various functions of the collection

related to its management and to various user populations. Nevertheless,

widespread distribution of copies of a page form catalog may, in turn, create

costs that preclude multiple reproduction of the total bibliographic data at

every access point. Such catalogs are then called "finding lists" and the

full bibliographical citation is provided at only one access point--usually

the author's name. Subject indexes and various numerical indexes contain the

portion of the bibliographic data that is most likely to be useful to the

user searching that particular list. A finding list for subject browsing may

contain, alphabetically arranged by subject, titles and other subject entries

as well as the library identification number for the item.

Freed from the need to interfile individual cards for every subject entry

selcted. coll.hction management can adopt the policy of increasing the number

of tracings for a particular item. Consequently, the finding list is more

responsive to requests for more specific information. This proliferation of

tracings is more commonly referred to as indexing. The indexer is given the

opportunity to select as many as 20 terms appropriate to a document. The

r,:sponosLility for sdleetikg a sinCle correct descriptor or for insuring the

correctness of any one descriptor is therefore minimized.
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6.2*6,2 DISTRIBUTION IN THE COLLECTION ENVIRONMENT

The distribution functions in the collection organization center around

circulation. For a collection on which a strong control policy is exercised

concerning the return of items within a specified period, machine support

has been investigated and implemented. The circulation problem of a univer-

sity library is probably the most severe of any classification of collection

agency. At the main loan desk at UCLA, some 363,000 volumes are circulated

over a year. However, before the introduction of machine support, the turn-

around delay between receipt of a hook from a borrower and its return to the

shelf for subsequent circulation was as much as several weeks. Books waited

for discharge of records, therefore requiring allocation of space that was
"unproductive" while each waited for its charge card filed by due date and

its book check filed by call number.

To reduce manual handling of r, cords and to speed turnaround, UCLA established

a punched card system. T'ransaction numbers are prepunched into two parts of a

separable 80-column card. The borrower fills the data in on the left portion

of the card (author, title, call number, borrower name, address, and status),

which is date-stamped at the charge desk. The daily deck of cards is gangpunched

with the du, dat, code and loan cod-. Thr call number and borrower status are

keypunched individually. The deck is reprodii-ed and interpreted to generate
-- r~rate ch-,r and transaction files. cach of which is analyzed statistically

a:,d sorted. Th-y sort 'n- t,-chniqu, 1.s an ,mpirical determination of the best

tradeoff hetw', n manual filinc, anid me-hanikal filing. A gross mechanical sort

is made, followed , a mranual sqli n(--- oh, l..

The s,-cond (riht) hilf" of' t.he oard f11-,d In by the borrower remains with the

i ook. When the LooK is returned. it. can b- discharged to the stacks while the

stub is used to puree th, transation and charge files. Whll, the system does

not require as -'any charg, d,-sk prionn,,3 , it now uses more shelvers because

of the reduction in tranza,,' on t im. and th resultant, increase in circulation

palt,,rn. Th, turnaround t, has t -- rdu..d to approximately twenty-four

hours as a rsulit of us,: of 'hi2 :;vzt'm.

6,2.6.3 ANNOUNCEMENT BY THE COLLECTION ACTIVITY

The announcement function of a oll,:,,tion management activity centers in the

production of acccsions lis's ari i:- exprrimentatlon with what is called
tos21ocft Iv: dLssemination of inlortmo- 'in" (,,DI).
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1,Woadcast Announ-em,,nt. Preparation of ar'cssions lists distributed to all

poiential users of' th. collection involv, keyboarding and distributing the

accessions list.. A few of th, alternatives of announcing new accessions to

a collection were, mentioned in Section t,.2.3.3. Other techniques have been

used. including the shindling of strips, each of which contains some portion

of a citation, which are a-sembled into some preferred order--such as by

field subclassifiTation--and rFoto!raphed or reproduced by electrostatic

reprography for publlication and distribution.

Selective Announcement. Preparation of selective announcements is practical

only in a large system with some mactlie support. Such a system depends upon

the proliferation of indexing terms and the mechanical or automatic matching

of the terms characterizing a document with terms characterizing a user's

interests. The selective lists of accessions are ori-anized by user identifi-

cation and may be provided either in sheet form, with or without a copy of

the abstract text. or on cards. IBM has experimented with providing both of

these physical tools and has determined that the sheet form distribution is

superior. NASA is conducting a pilot op-ration in distributing announcements

and copies of report literature to a population of 700 scientists participating

Ln the program.

The bibliographic rcord, includin indfex terms for an Item to be accessioned,

in punchd into card., or tape to b procn-nod by ma&hlno. The list of user

in'.rest terms is similarly punched and -ntered into ra.notic tape records.

Th, o1hioTraphi" record lap- is ma-'h.?d ,trains' the user profile tape and

wh,:n a match occurs in which the p-r-enta'- of terms in th, source item is

high -nough to justi'y its being cornsid-re.d to natch the profile, the biblio-

graphic r-cord i, r-ad off onto anoth-r tar- with lh,. !dntificftlon of th'

user for whom it is eonzid.rnd to b a match. This latter tape is sorted %nd

uol to print ,.'her par-' form ] .tif,-; or iupli'af-'c of a card dintributd

to a user to announr- +he information and t ,ford "he usr th- oppor!unty

of -.i.thr orderinr th- :t, n or 3sz it inr i .:i: , aintair a ccrrLct

and current prof~l, of h in,,rst, .

Th, IBM Thhn:-'a Infora- inn C nt-r at Pou:.hte,'h NA.A. and Douglas Air-

craft Company ar-' inv'sl igating systems of thin hind ucing a punchd card

offering the us, r the option of" punching out a hole on the card corresponding

, o wh,,th, r (i) h'i has n,'n th, r, port on mi-r')flr. (2) he wants the do-umnt,



6-148

(3) does not need the document despite its interest to him, or (4) has no 1
interest in the document. Prior to servicing a request submitted on one of

these portapunch cards, tne system keeps re,.-ords in crder to analyze statistics

relative to the efficacy of the user profile, and the activity on the system

by the user group. I
The dynamic nature of profiles for individual users is a source of problem in I
the design and operation of a sy3tenM for selective announcement of accessions.

There is also a problem of correlatitg the indexing or assignment of descriptors

with the range or depth of interest of the user. The latter problem may re-

sult in failure of the system to not!fy a user of an item that has some.j.nterest

to him. IBM contends that the effect is minimized by the use of E. Large nuxtber

of descriptors and by further providing a conventional anrounctrment bulletin

from which a user may also order items. As in the case of th- return of the

portapunch card, orders from the announcEmient bulletin are suv yzed statistically

to help develop better understanding of the discrepancieo !n the user profile,

6*2,,4 COLLECTION FUNCTIONS AND PROSLEMS

With the rcsponsibilities for collecting and redlstrituting docwtripet, L I
- sponsibili'y *-xists to maintain the v.ability of the collection by purging

the materials no lonrer used. Howe"ver. this theoretical obligation is seldom

implem'n'ed and -vonri loss is machine support involved in suw.h a function. In

an att,,mpt to d'v.'lop a tbasis for a purrinf pcilicy, the do, urn !1i,-ary at

the Applied Fhy.i,-" Latora'ory is Institutinc. a progrem, in v :i'. -h':k iis',

Is .rovided wlth each documtnt d.ntributed. The user ,f the docu-ent is ask'd

,o rat' the document on a 10 poIn, scale f t th1

docum-,nt tr, th," field for whi ,h the descriptor havet- cn uHie

:3 also aortd to rat-' 1he document In torms of h'ns est Irat" of 1.s rprooat.i,-

useful Il',,. Tha"is. ,udent of the value ol' tv: report Is to bhr corrrlaled

with the estlmat,- of le ngth of tim, durinr which the eont"ntlz '?a prove useful.

No results ar" y-t avaiiak'lo on this study which iz just bh.cinnin-. It i

antMi.-,pated that ove r a -xt,:nd,,d 1-riod. zuff'r -.-,! information can te

gathirod to provide a siron- "idanc- tool for a purtL nr poi!i-. Were :uc:h

a poliy availall, . a record for the i t.' -ouid t min'ain'J ;,A a -achine-

Lasd system. which would al-r, the op-rdtors of" 1.hc sst:,= at reg- ic r "-:"":s I
'o the appropriateness of retir=nj a givf:n documen ;c - : .i,. of a sto-a:,o

h'-rarchy such that. the docuw!:n!s n,,ded most were ro:2 r adiiy aeuiLP,.
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6.2.7 THE CoPY

As the scientific and technical document has passed through the network and

representations of it have been prepared for purposes of announcement and

retrieval, it is often copied either for reference by the individuals creat-

ing the representations or for the creation of a collection oriented to a

particuLar purpose. In the abst-nct sense, the report mvwt become part of

some collection prior to its having been copied. In the overall network of

relationships between the original document and its representations, the copy

can be considered to constitute the basis for exploitation and possibly the

initiation point for subordinate cycles or iterations through portions of

the network.

6aze, 1 PREPARATION OF COPIES

A few of the techniques for preparing copies of documented information have

been si-rrized in eonjunction with the preparation of the report and its

review iterations. IRowever, the copies produced after the report has been

released into tne network are increasingly taking the form of microreproduc-

tions. Therefore, in this section, we vill 5strvn *-': 1 ome of the charactor-

istles of microform systlnn4 and of their possible ,* Wctronc successors,

videcforns.

Microformw. Microforms etre ,r-ted throu' phooj-raphi reproduction. Reduc-

tion ranging from a ratio of lpprox -' y i2 to . to t hi£% " 200 to I mn',

be- achieved. The result of the photorraph- pr:,:3_-zs may t)4 a roll or cartr~dr,

of fAim cntaining up to 2.000 ira,-s,. a rnitized or aperture, :ard ".ar~r a

film chip on which may be as many as four pvw.w imArvs. _r a mirroflche provid-

In, for as high as (-O to 9O pages on a singe trwns.parnt 3hett.

For collections "o ,'lch r. arr e"did serially, rather Thlrn t eing

meri-d k;tu w, I ,oll film s an a ,'-,, -..ror-',orJ. In &dli iion

to 4.6, -:nven1-nc, for storare and al-i rap'&:!.. for au 0' . c mer -han&I

indexin, st on ind(vidua1 traaes, rol 'A ri rovid'-s for v*ora- -;!f .twen

1.0CO and 2.000 doc e.nt pak-z' per :10_ fe r' c.

71h, corrt p-r pa -r imar,-~ rafErc from -n''- ~o a "-00, t.o

approximately $0.10 for !he most 'ommon 5-iz' . Far Mra:.-- cos'& fxc-ed

$0.35 for systems on which individual r-cord5 or fram-r, are z-lected oti'a ;/

or 4 lc ,ronically. Duplicate reels in all an. -an ." r.-ad- for ; ;'r C-(
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feet. A typical roll film system is in use at IBM's Technical Information I
Center in Poughkeepsie, where the contents of both internal- and unlimited

external reports are microfilmed in conjunction with semiautomated index

production. Copies of the reels are distributed to the multiple laboratories.

The announcement bulletin indicates reel and frame numbers on which the docu- 3
ment is photographed.

For collections in which binding the retrieval of a document image to a serial

location on a reel is a constraint, but in which the individual document con- I
sists of more than three or four sheets, the microfiche is the most convenient

microform. The microfiche is a film negative in sheet form, ranging in size

from between three-by-five inches to five-by-eight inches. The fiche may be j
I1oduced by using roll film originally and cutting and pasting strips of roll

film to produce a master from which the fiche negative is made. Alternatively,

the document may be photographed by a step-and-repeat camera that automatically

positions the image on the microfiche sheet. Cos- of a microfiche master

ranges between one and two dollars, depending on volume. Cost per page image

for an average 20 page report is $0.05 for the master. Duplicates of the

fiche can be made at between $0.09 (at quantities over 200) to $0.45 each. j

The third major type of microform is the aperture card. The card is die cut 1
to permit mounting a frame of film, usually 35mm, on which may be photographed

up to four page-sized images. The card in which the chip is mounted may be

written on, keypunched for EAM processing, or edge-notched for pin-sorting.

In addition to the three principal types of microform, microcards have been ]

used. These are positive prints prepared from either strip or roll film

masters. Film strips may be used in which original photography is done on 3
roll film, which is cut to up to five-inch lengths, each containing up to

ton page images. Strips have been used to some extent in certain business 3
applications.

Access to a microfiche is made by a visual or manual search based on reading I
a header line separately photographed at full text size across the top of the

microfiche. Rll film may be accessed by manually passing the roll through a

reader, by mechanical indexing on the basis of an optical signal photographed

between image frames, or by a semiautomatic optical selection system. The 5
latter equipmert is actuated by keyboard selection of the code options



6-151

representing indexing classes which were selected when the document was arialyzed

and were photographed as text image search tools in sequencp with or physically

parallel with the image constituting the text.

Aperture cards may be retrieved mechanically using EAM equipment, where the

index codes for 'Ie image contents have been keypunched into the card, or

else by mechanical actuation of keyboard controlled trays holding edge notched

cards. Alternately, an equipment is available for selecting aperture cards

from a store which consists of a drum containing 20 pockets, each of which

holds 5) cards. Each card can be addressed individually and, as the drum

rotates to the pocket containing the addressed card, a blast of air pops the

card out of the pack into a holding device where it remains until the operator

removes it.

Each of the microreduction techniques described allows reproduction of the

original image as a "hard" copy. As indicated in section 6.2.4.1, microforms

can be used to generate offset plates. Readers, and reader-printers that

provide for the reproduction of the image at a reading size, are available

for all three major types of microforms. The quality of the resulting print

is subect to criticism. However, the legibility is adequate considering the

rather transient nature of the use of the copy.

Completed aperture cards cost approximately $0.08 each and may be duplicated

at a price of $0.05 each. Hard copies taken from aperture cards range in

price from $0.02 to $0.15 each. Producing the master of a reel or roll film

microrecord may be as inexpensive at $15 for 2,000 frames--where no indexing

or search guides are provided--to approximately $300.00 per hundred foot reel

on which, in addition to the text images, a visual indexing guide is provided

by the introduction of interframe optical coding.

Sixty images, arranged in five rows of twelve images each, may be contained

on a four-Ly-six inch microfiche, using an 18 to 1 reduction ratio. Federal

agencies are aaopti:ig this standard proposed by COSATI. Three of the 60 images

are reserved for eye-legible information. Since most technical reports average

fewer than 60 pages, they may be contained on a single microfiche. A special

camera is used to photograph title information identifying the fiche, which

can be read without enlargement. Each fiche is produced with a resolution
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guide frame to aid the user in establishing variations in the quality of out- A

put of his equipment.

Duplicate microfiche are commonly made using diazo film which is less expensive

than silver halide film, makes duplicate negatives from negatives, and in-

corporates the emulsion into the negative such that the image is not easily

scratched in use.

The photochromic microreduction technique of National Cash Register Company

deserves conment inasmuch as the extremely high reduction ratio (200:1) pro-

vides that a 300 page book may be reduced to occupy approximately one square

inch of film. The images contained in the books occupying 270 miles of shelf

space in the Library of Congress would fit in six filing cabinets on photo-

chromic microslides. In contrast with the silver halide or diazo emulsion 1
of standard microfiche and aperture cards, the photochromic technique is

based on an instability of certain dyes under ultraviolet light, which allows

the erasure and reuse of an image area on the base. This capability appears

attractive for systems in which documents might be retired from one level to

another of a storage hierarchy, based perhaps on the frequency of access or 1
activity history of use of the image.

Videoforms. The most recent introduction to the techniques of image storage

is that of the video file. Systems have been developed primarily for military

application but are expected to become available for commercial application.

The system consists of a television camera, one or more tape recorders, one

or more desk top TV units and printers, and various system equipment inter-

connecting these main units. Using the techniques of electronic scanning

employed in television, this system reads the image, creating a modulated

signal that is digitized and stored on tape. The resolution is 1,028 lines per

inch--twice that of conventional television. Six page-size images are recorded

on an inch of magnetic tape. Seventy-two hundred foot reels are used, pro-

viding for storage of a maximum of half million page-size images per reel.

Actually, since the page images are organized intn record length, separated

by interrecord gaps, this maximum is not necessarily achieved. The entire

reel can be searched in one minute, based on numeric addressing of the individ-

dual record. Up to five desk top reader units may be serviced simultaneously

through the buffer from a single tape recorder store. The image projected at

the desk top unit can be retained indefinitely while it is being read.

I
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Despite the high cost (on the order of $1 million per installation) of the

initial development for this system, the technique is attractive from the

r7andpoint that the signal is suitable for long diszance transmission.

6.2.7.2 COPY DISTRIBUTION

T.e rrowth in the emphasis on copying elements of a collection, using the

ter!niques described, in terms of source item reprography and microreproduction,

is Particularly evidenced in the distribution activities of agencies such as

DDC. the Clearinghouse for Federal Scientific and Technical Information, the

AFC. and NASA. In this activity, the documentation system takes on the charac-

teristics of a mail order sales organization.

inventory Control. In receiving and redistributing document titles, primarily

in tne report literature, Federal agencies have found it necessary to set up

stocks and inventory control comparable to that of a merchandising operation.

At the CFSTI. a prediction model has been developed of the potential for

redistribution of a report on the basis of its subject content, its author,

etc. Based on the use of this algorithm, the CFSTI prints and stocks a

quantity of copies sufficient to meet anticipated requests. By constant up-

dating of the supply record, the CFSTI not only modifies the prediction model

appropriately but expects to insure the most rapid possible response to requests.

In the case of agencies such as the AEC and NASA, inventory is more commonly in

the form of microfiche stocks. However the same general control problems exist

in managing the stock and providing for its replenishment as required. Distri-

* lition patterns are more determinate for the AEC and NASA than for the CFSTI.

Requesters and Requests. Where an organization is distributing copies of

report literature, in volumes sufficient to involve inventory control and

prestocking, it can anticipate the problems of managing the files concerning

quialIf!(ations of requesters and files for follow-up of request processing.

At the Defense Documentation Center, the registered potential requester is

supplied with prepunched tab cards which he uses to order items. The pre-

punched information provides for a computer analysis of his qualifications

for receipt of the requested document, as well as the basis for servicing

th- request. The NASA system also provides for machine support in the servic-

ing of requests.
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Machine support is not used in this aspect of the AEC system. In contrast,

the forms for ordering reports have been designed to facilitate the handling

of the orders at the Division of Technical Information Extension. II

6.2.8 THE EXPLOITATION PRODUCT---BOOK, PAPER, AND REPORT. I
Documents assembled in a collection, the organization and contents of which

are known to a potential user on the basis of catalogs and indexes, is the

basis for the development of exploitation products. At this end of the system,

closest to the user, services are changing most rapidly, to be responsive to I
user needs and to close gaps in the existing documentation system services.

Among these services are the information centers, increasing review publica- 3
tions, and translations publications. Each of these is an elaboration of a

phenomena of long history. The informatLon and data center, the information

and data analysis center, the critical synthesis or review, and the trans-

lation are not responses to new needs but institutional responses to long I
standing needs that have crystallized in the environment of technological

competition and increasing volume of scientific and technical information.

Characteristic of this institutionalization has been development of specialized

literature data bases, searchable by novel and specialized tools, some machine 1

supported.

6.2.8.1 PREPARATION I
The preparation of an exploitation product is obviously the same as that of

an original paper, report, or book. Of greater interest than the techniques

for preparation itself is the increasing development of organizations such

as the information center and of services such as translations. 3
Information Centers.* The apparent inability of conventional library systems 3
to service the needs of the user group has resulted in the development of

information centers that diffpr from 1lhrarips in three basic characteristics:

(a) Active acquisition of documents judged to be relevant to the mission

of the users

*Other sources notwithstanding, this discussion omits the term "evaluation"

or "analysis" without intending omission of these functions from activities I
of an information center. An information center that does not evaluate or
analyze is a reference center or collection and compilation agency.
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(b) Limited subject fields allowing greater dep hs in the indexing

vocabulary for more specialized searches and uxploitation

(c) Rapid response to the user needs both in terms of updating the

collection being exploited and in terms of providing mission-

oriented services

A number of definitions have been suggested for the information evaluation

center, all sharing the general requirements that the goal of processing in

such a center is a synthesis of articles, books, and reports covering a

specified field. In some cases the syntheses include critical or substantive

reviews of the literature being compiled and synthesized.

Among the information centers operated by source organizations may be cited

the Smith, Kline, and French (SMF) Laboratories. Like many of the drug,

chemical, and petroleum industry organizations, SKF Labora-qries has deter-

mined that commercial competition is enhanced by adequate internal infor-

mation services. Fruitful laboratory activities require preliminary literature

search providing as many clues as possible to the potential value of the antici-

pated research or development. Not only must the literature be searched but

analyses must be made by specialists. The staff of information evaluation

centers is predominantly scientifically trained and in some cases alternates

between the information center activities and the laboratory environment. In

companies such as this, the information specialist is a member of the project

team and contributes to the technical execution of the project. The individual

is assumed to be responsible for bringing to the attention of team members new

concepts, techniques, competitive research and products, as well as for pre-

paring syntheses and special literature searches on request.

The output product of such an information center is tailored to limited needs,

and it is not printed in quantity. It is distributed to recipients known to

the information center. Subsequent announcement and broad distribution are

not ordinarily accomplished.

In terms of the organizations contacted during this study, information center

activities range widely. In general, none has evidenced as sophisticated a

use of the information center nor the application of as high a concentration

of scientifically trained personnel as the SKF example described. In general,

information and data centers operated by the Federal agencies have the individ-

ual mission of serving a specialized field, rather than a prescribed user group.
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The output product is therefore not tailored directly to a user expression of

need but rather to the generalized mission of comprehensive analysis and

compilation.

In this category are the 15 information data centers supported wholly or

partially by the AEC. The Department of Commerce operates three data centers

in the Coast and Geodetic Survey and, through the National Standards Reference

Data Center, supports data evaluation activities at universities. A compre-

hensive catalog of the data and information centers in the Department of Defense

is being accumulated. Estimates of as many as 300 such centers have been made.

Among the larger ones for which direct costing can be obtained are:

Defense Atomic Support Agency Data Center, in Santa Barbara

Ceramic and Graphite Information Center, at the Air Force

Materials Laboratory

Thermophysical Properties Research Center, at Purdue University

Defense Metals Information Center, at Battelle Memorial Institute

Shock and Vibration Information Center, at the Naval Research

Laboratory in Washington

Counterirsurgency Information and Analysis Center, at the

American University

Human Engineering Information and Analysis Service, at Tufts

University

Military Entomology Service, at Walter Reed Medical Center

Coastal Engineering Information and Evaluation Center

Plastics Technical Evaluation Center

The Department of Health, Education, and Welfare estimates that it supports

more than fifty information evaluation centers. The majority of these are

operated internally and range from a single individual to organizations with

extensive bibliographic resources. The subject matter covered ranges from

techniques of sclid waste disposal to enteric phage typing. The Food and

Drug Administration is setting up a comprehensive, machine oriented information

analysis system.

In the Department of the Interior, the activity of information analysis is

not considered to be separated from the responsibilities of the technical

and scientifin staff. No organization considered to bear the title of "Infor-

mation evaluation service" is operated. However, such activities are recognized
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to be performed. Publication of the results of any sort of literature analysis

constitutes new reports entered into the conventional documentation system.

The National Aeronautics and Space Administration supports seven information

evaluation centers, in addition to the comparable activities conducted by

NASA research centers to provide information evaluation and analysis as service

to the technical staff. The exploitation products of these centers vary from

state-of-art reviews to publication of a journal covering reliability techniques.

In general, infonnation centers are only minimally machine supported. Machine

support is most probable in an organization processing and exploiting a large

literature data base.

Among the more ambitious non-Federal "information center" plans now being

considered is that of the Engineers Joint Council. As part of the EJC "Action

Plan"--which involves descriptive abstracting and, where possible, role-and-

link indexing, prepared as much as possible by the source author, an information,

communication network under the aegis of the Engineers Joint Council is planned.

The configuration of such a system involves the aggregation of technical papers

in a document storage and dissemination facility which would be the core of

what is called the "Informaticn Central." Papers and reports distributed to

specialized information evaluation centers for the production of special infor-

mation products also provide an input to Information Central. Tb make access

to the contents of Information Central, the individual engineer seeks the

assistance of his local or company library, which transfers his request for

information through a regional switching center either to Information Central

or to an appropriate subject specialist consultant. The regional network

switching center is to perform referral functions based on its capability to

interface between local and company libraries, Information Central, an.i the

specialist consultants.

Implementation of the notion will involve extensive coordination among the

individual companies whose technical personnel include engineers who are

potential users of the Information Central service. Information Central is

to be equipped to offer printed and machine readable indexes to engineering

literature, lending and copy services for books and documents, automatic

searching, bibliography preparation, selective announcement services for

individual engineers, and referral service.
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Translation. Exploitation of the non-English items in document collections

involves translation and the production of a new document constituting the

translation. Despite some activity supported primarily by the military, for

automatic translation, the bulk of scientific and technical translation may

be considered to be done manually. In terms of the LAnalysis of its role in

the total document network as now constituted, introduction of foreign language

material into various collections and the production of translations that are

not necessarily centrally correlated has resulted in duplicated effort and

some agitation by critics for improvement in the system. The Clearinghouse

for Federal Scientific and Technical Information is responsible for publishing

an abstract bulletin announcing the existence of translations prepared by

Government agencies and those prepared by Special Libraries Association through

the John Crerar Library. The resulting abstract journal, Technical T-anslations,

also indicates the price of a copy of each translation. The CFSTI is attempting

to obtain sufficient authorization from the Federal Council for Science and

Technology to impose the requirement that the CFSTI be alerted to the intention

of an agency to acquire a translation as well as the provision of the resulting

translation to the CFSTI for further distribution. I
Translation services are performed or acquired by some 89 Federal agency infor-

mation services, partly through the Joint Publications Research Service. The

JPRS retains 2,000 translators on a contract basis. Under Public Law 480 (the

Food for Peace Program) translations are obtained for seven Federal agencies.

This latter program is administered and coordinated by the National Science I
Foundation, for the Departments of Agriculture, C~ntinerce, Interior, and Health,

Education, and Welfare; and NASA, AEC, and the Smithsonian Institution. The

program now involves groups of translators in Israel, Yugoslavia, and Poland.

Private exploitation of the foreign liter3ture is typified by the activity of

the Ameri',an Institute of Physics in cover-to-cover translation of Russian

physics journals (originally with NSF support) and in the services offered by

the Engineering Societies Library for the translation of individual articles

on a contract basis. In the former case, the translated journal is sold by

subscription. In the latter case, the translation becomes the private property

of the individual contracting for its translation. It may never therefore

enter the documentation system. Translations undertaken in pursuit of the

mission of national defense and strategy planning are often treated almoat as

though a security classification had been assigned to them, despite their

original appearance in an unclassified open source.



6-15,

An estimate of some $3 million per year has been made as the cost of trans-

lations, not including classified translations or research on automatic

translations. The average cost for transla ion is considered to be $lr, per

thousand words.

Machine support in translating foreign literature ha3 been investigated for

some fifteen years. The present most productive experimentation is dlre,_ d

toward support of the military mission and is based on a -oal of rapid rans-

lation of maximum volume. Computer produced translations are polished and

otherwise edited by professional translators. The most recent estimate of

automatic translation costs puts it at double (approximately $33 per thousand

words) that of conventional translation. In exchange for the additional cost,

the volume of translated material is far higher than that which can be ootained

through conventional mevns.

6.2.6.2 DISTRIBUT;ON OF INFORMATION AS WELL AS DOCUMENTS

The distribution function in terms of cxplo inc the contents of a .oll1ction

may result in unconventional interface tetwe<.: , user and the systom, whr+e.

the system has machine readable search tools. Spec ifl all:,. o1',-" ions :2

which indexes are on magnetic tape are being studied for th- poosiii Iy o:'

displaying the contents of a tape as an image on a cathode ray tub-. port ionS

of which the user may specify as of int~r-,'st. For those portions. th' zyn+t-r.

then presents additional i-formation on the face of th.o cathod- ray tur.,.

Such a system 1s being studied at Massachusetts Instituto of T.chnolocy a.

part of Project MAC and at System Development Corporat ion in the BOLD (Btlto-

graphic On-Line Display) system. Do-tails on this .vp of operation ar.- provdd

in section 11.

6.2.9 A SHIFT AND CONSOLIDATION

In summary, we have casually examined the pror-sses to wh -h or:rinai docu-

mented materia.'. Is subject in the course of passing thro"rh the ey-]. , onc'.

Th,' report Is available for distribution at a cost of approximately $3.'

page. The identification information (estimate 400 k.,yntrok,,s) on on- of 'h,,

pages costs $0.1', at the source. Because it. is not availal.l In a form us-ful

for secondary s-rvicps and col" ction manajm-.!rnt. .-ah of thps- "1 mrnts of

the networe spends an additional $2 replicating the data. Processing within

an indexing and abstracting service costs. on the av, rag,,. $1 p.-r document.

The minimum time lag betwo'n the generation of a r-por" and its ,,nry into a
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redistribution point is a few days--in the case of a report handled by a

Federal agency. But until it is armouncecd, it is virtually not available.

Therefore, an additional two months must be added to the minimum access time.

For a paper, primary publication adds from six months .o two years to the

delay between the generation of the paper and its a,'!fssibility through a

collection. Where the user depends upon secondary services as a retrieval

tool, the delay is an additional three-to-six months.

To reduce these lags, sponsors of primary publication are attempting to pre-

announce articles and to provide comprehensive indexing services. Possibly, .

for individual fields, we may see a diminutic.,, of fn,> need for separate

seconuary services. This may occur. part -ulari , wh-r,, "he primary publica-

tion is aggr-ssive in the introduction of na'h"h% suppor?. and the production

of machine readable copy for exploitation through a coll,21'tion function.

The provision by the primary publisher and the report generator of an abstract

and of indexing term that are part of the vocabulary of the secondary service 3
may be another factor contributing to a reorientation in the secondary services. !
It is in conjunction with the deep indoxing associated with secondary services

that the selective dissemination of aocessions is being studied. Therefore, _

the shift is away from tho collection function to that of the secondary service

for more rapid dissemination of s0lctd information or documents.

Management of the scientific and technical collection cannoi. avoid changing

its caharacter responsivoly to the increasing discrepancy between the size and

Importance of the booK collection to the size and activity on the documents

and serials collections.

We began this summary of the gcneration, transmission. management, and ex-

ploltation of scientific and technical docum-ntaton on th'- ;.neral conviction

thht a rationalization of the individuai organIzationz co:'rir-uting to the

system is not practical and that, instead, wf mig,,t learn more about the entire

system by summarizing the technoloa a, a-ch of its major functional points.

Although the Interrelationships of som o" thesp fun-oona Is more clearly

stated in terms of this type of descript ion. wt, have se, as we profressed

through the network that various organizatiuns ar' accomplishinz each of theae

tasks with varying degrees of machine suppor' and with varying degrees of
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comitment to particular functions. The milieu provides little indication

that any trends towards clear definition of subsystems and consolida~ion of

functions exists or can be predicted. Completely !lear is the fact that the

milieu is changing rapidly ard, hopefully, responsively to the increasing

demands placed on information services by the scientific and technical community.
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SECTION 7

STATISTICAL REVIEW

The statistical data presented in this section highlight several features of

national scientific and technical document- and information-handling activities

and are categorized according to manpower data, document-related data, cost

data, and institutional data.

The reader is cautioned against literal interpretation and extrapolation of

the data into general conclusions. Some data, for example, come from surveys

using a limited and non-representative sample; other data are of questionable

validity because they are out of date. Moreover, it was difficult to acquire

all data as of a particular calendar year, due to delays in publication, the

variety of data sources, the variances in data compilations, etc. Where pos-

sible, however, data included herein refer to calendar years 1962 through 1964.

The lack of adequate, accurate, and reliable data points up one of the most

noticeable drawbacks of the present way of doing business. At best, these

data can only supply information in terms of the problem's order of magnitude--

and even this leaves something to ce desired in some instances.

7.1 MANPOWER DATA

By 1)70 the numier of scientists and engineers will ve approximately 2.14

million. (In 1960 the total was 1.26 million.) Of the 1.44 million in 1903,

over t.6 per cent worked in private industry and about 10 per cent worked for

the Federal Government. About one-third of all scientists and engineers pre-

sently drvote their primary efforts to research and development activities.

The av!rage predicted in-rease in manpower for all scientific and engineering

discipllnes 1960-1?70 is 69 per cent. The range of increase runs from 25 per

cent for geologists and geophysicists to 107 per cent for mathematicians. The

Cermane feature of these data is that the increase in scientists and engineers

also represents an increase in users and producers of scientific and technical

documents.

By contrast, predictions indicate that the ratio of librarians to scientists

and engineers is declining. Such data tend to highlight an unfortunate trend

having long-term ramifications. This trend of sbortages of trained librarians



(most of whom are not trained in the science and/or technology of information

handling) can be broadened to include all types of information science personnel.

One survey (15:iii)1 has indicated that Federal Government managers perceived

shortages of information sciences personnel and difficulty in recruiting such

individuals. (The data from this study are not included due to a lack of

clarity; however, as an indication of a general trend the study may have some

merit.)

Manpower data concerning the total Federal employment in scientific and techni-

cal document handling activities are, at best, very superficial. Table 7.1-9

indicates that one problem facing the Federal Government is in devising a more

attractive salary schedule for information personneli Similar employment data

for the private sector are not available except for a limited group of isolated

activities. Tables 7.1-9 and 7.1-10 are examples of the type of personnel

data available from the private sector.

IThis and similar references are found in section 7.5. hbch reference refers
to the number of a source item and the cited page; for example, 15:111 refers
to item 15, page iii.

• mlmmw n -- , ,, • im B• Il •I



Table 7.1-i. Historical Perspective of Scientific Manpower
(Source 

1:7)

1940 1950 1960 1963 197o
Estimate Estimate

Millions

USA Population 132.0 152.3 180.7 190 209

Labor Force 56.2 64.7 73.1 76 6

il-inpower in Science and
Technology 0.86 1.47 2.37 2.7 4.0

Percent of Labor Force 1.5% 2.2% 3.2% 3.6% 4.7%

Thousands

Scientists 145 245 435 500 74o

Engineers 300 545 640 935 1,400

Technicians 300 550 b75 1,000 l.1,O0

Teachers of Science and
Mathematics in Secondary
Schoois 110 130 220 250 00

Physical Scientists,
Mathematicians 65 120 225 225

Life 6cientists ncluding
Psycholo i sts 50 O 140 160 2

Social Scientists 30 45 70 n5 II.

C~vil Engin,'ers 60 135 IWO 170

EI,.rical Engineers 50 i0 1-0 220 32

W hancal. Aeronautical &
Astronaut cal Eng!neers 75 130 210 24u

InduztrIal. Chemical. and
Other En Ineers '95 170 290 305 r,

All Sc,.enists and nwincers 445 790 1,275 1,435 2.1 4 Y

DocIoral c 'nists and
anr. ncse rs 4 c . .. 2106 1 C

Doc *oral Sci,-,sts 27.5 4 3.5 &1.7 )j6

Dc tcral Engineers 0. 1.5 7.5 10
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Table 7.1-2. Scientists and Engineers by Work Activity (1960)
(Source 3:192)

Activity All Percentagea
(thousands)

All Activities 1,275 100

Scientists 435 100
Engineers 840 100

Research 135 10.5

Scientists 100 23.0
Engineers 35 4.1

Development 290 22.7

Scientists 75 17.2
Engineers 215 25.6

Production and Operations 395 30.9

Scientists 105 24.1
Engineers 290 34.5

Administration and Management 125 9.8

Scientists 40 9.2
Engineers 85 10.1

Teaching (College) 80 6.3

Scientists 70 16.0
Engineers 10 1.2

Other 250 19.6

Scientists 45 10.3
Engineers 205 24.4

aPrcentages r,-fer to otals for All Activities.

nunnn • nu n nu nnemu 0nm-muuu n nu n -u m m u r u nm• mu
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Table 7.1-3. Scientists anid Engineers by Field, 1960 and 1963
(Source 3:193)

1960 1963
Field (thousands) (thousands )

All scierLists and enginners 1,275 1,435

Engineers 840 935

Aeronautical and astronautical 50

Mechanical 160 240

Civil 160 170

Electrical 180 220

Chemical 45

Industrial 95 305

Other 150

Scientists 435 500

Physical scientists and mathematicians 225 255

Chemists 110

Earth scientists 25

Mathematicians 30

Metallurgists 15

Phys ie [sts 32

Other physical sctenLists 13

Life Sclent:sts including psychologists 140 ItO

A6r.cu!tural scientists 40

B'ologl cal scientists 4o

t-d.cal sci,:ntits 30

Psycholor. st. 30

Soa- i ,. :nt .sts 70

An' hroi *.o :s!, a 2

E-onoT.S" 20

ax- :o ocis , 10

0-ho r soe.al s"ntists 3
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Table 7.1-4. Scientists, Engineers, and Technicians, by Occupation,
and Projected Increase by 1970 (Source 14:8)

Occupation Per entage Increase

196o-1970

Scientists and Engineers 69

Engineers 67

Scientists 73

Chemists 64

Physicists 98

Metallurgists 68

Geologists and Geophysicists 25

Mathematicians 107

Medical scientists 90

Agricultural scient -ts 67

Biological scientib us 88

Other scientists 42

Technicians 67

U H I M N~l In N I l I i IllJl in nmuu n nnu n H U • nnn



Tabi.. 7.1-5). O'clentists and Erigineers '--y Type o.' a-7p&oye-r (12K'G)
(Source 3:1,3)

To ali

Employer 1 (thousands) Pe-r~c,~a--

All Scientists and Engineers 0100

Industry .- 7.

ScierA ists 154,2. i
Engineers

Federal, State, and Local Government 151.

Scientists 75 17.2
Engineers 110 13.1

College and Universi'y 155 12.1

Scientists 130 '.

Engineers 25 2.)

Other70________

Scientists 45 10.3

Enr Locers 22

Tatbl- 7.- S cient-sts anid Ernn.ers -,y Wor k, A.:v -. and
T~pe of Employrr. i,,--, (Sou..ce7 1:22)

C01l.Fe and
Wor &Iv~ To& du.-r-y Goverr--.'ri tn. v' rn t y 0*h

T10 ( housn-s) 3..7',I

I rzrrrn,

Pr du i on aind Or, ra -ons 3 '34c, ~-

Mwa- -I-121 7t 3G

w! h.G-

0hrr 2G, C,
__ _ __ _ __ _ _ __ _ __ _
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Tabie 7.1-7. Peroentage Distribution of Degrees, by Field and Level:
United States and Outlying Areas. 1953-54 to 1973-74
(Source 2:13ff)

Percentage of Total Degrees

Total number Social sciences
Year of degrees Natural sciences and humanities Library sciences

Bachelor's or first-professional

1953-54 291,503 27.8 72.2 .5
1963-64 488,0oo 26.o 73.2 .5
1973-74 788,000 28.3 72.4 .4

Master's or second-professional

1953-54 56,823 20., 79.2 .2
1963-64 95,100 26.4 73.6 .7
1973-74 158,600 28.5 71.5 .9

Doctor's

1953-54 b,996 48.2 51. - .1
1963-64 13,200 49.6 50.4 .1
1973-74 24,300 50.2 49.8 .1

Table 7.1-8. Number of Federal Information Personnel by Catcgory (19o2)

(Source 4:18)

lWo lan Go level Number

Translators 9 330

Technical Writers and Editors i1 1,157

Archivists 9 337

Librarians - 3,311

Total 5,135

It is important to note that these figures represei:t only those ind>.viduals
with these speciftc Job classifications. It is clear that this numoer should
not be interpreted as the total of professional information personnel working
in the Federal Government. Personnel from allied fields, such as data pro-
cessing, are obviously not ac-oounted for. The important feature of the table'
is the distribution rf the Job categories referenced and the median GS levels.

---.-- ---- -e._________________________________
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Table 7.1-9. Personnel Distribution in Academic Research Libraries
1963/1964 (Source 6:2)

PERSONNEL

Professional Non-Professional Total
Staff Staff Staff

Total 3,811 5,596 9,410

Median 1963-64 51 70 117

Median 1962-63 45 65 110

This study, by the Association of Research Libraries, used the 64 largest
academic libraries in the United States as the data base.

Table 7.1-10. Ccmposition of the Staffs of Special Libraries and Information
Centers by Type of Orgau-zation (Source 5:34ff)

CollegeInd Gov't.
Jnversity Company Agency Public Other Total

Number of Libra±ries
Reporting 1,5c6 1,477 31 290 1,325 5.511

Total Professional Saff 3,353 2,461 3,390 1,167 1,c21 12,212

Total Non-Professional Staff 4,o44 3, 13 4, bO 995 2,276 16,91o

Total Staff b,197 6,274 6,370 2,lo2 4,099 29,122

Pe-_-ntage Professional 40.: 39.2 405 54.4 44.4 41.9

Average Professici,al Staff 2.1 1.6 4.1 4.1 1.4 2.2

Av-rage No: -Professional 3.1 2.6 b.0 3.4 1.7 3.1

Av,'rve Total Slaff 5.2 4.2 1i0.1 7.5 3.1 5.3

Kruzas s'etss that the study "does not presume to include all specialized library
;acilil :ns :n the United States. However, sufficient data in all categories was
avala1le to provide reliable evidence of distributions and trends." The total
sample used in the study was 8,533. Also, note that the data are for speciel
libraries and information centers only.
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7. DOCUMENT RELATED DATA

It is estimated that about 10,000,000 scientific papers have been published

since science began (4:35). Estimates concerning the number of scientific

and technical serials in existence or that have existed vary from 35,000 to

100.000. Gottschalk (17) claims that 35,000 is a realistic estimate. NFSAIS

(16), Bourne (8), and NSF/OSIS (18) all appear to "agree" with this estimate.

The United Kingdom Lending Library has been unable to locate more than 27,000

current serials. We find little substantial evidence for estimates that there

are over 50,000 serials. Most estimates agree in principle, that the increase

in scientific papers is about five or six percent a year (19 and 4). De Solla

Price (19:8) points out that these rates imply a doubling of volume every 15

years. NSF (18) estimates the current annual number of scientific articles to

be 1,700,000 and NFSAIS's estimate is 1,985,000 (table 7.2-b). Others claim

that a saturation point either has been reached or will be reached soon. Regard-

less of which estimate one favors, there seems to oe little doubt that the

problem of acquiring, processing, and disseminating scientific and technical

documentation is a monumental one. Evidence of the strain this burgeoning

documentation puts on our existing "information system" can ue seen, for

example, in the rapid growth of abstracting and indexing services and the

minimal coverage that such services are atle tQ supply overall.

Gottschalk (17) estimates that some lb%, 1-.200. of the world's scientific and

technical serials are published in the U.S. and that 60* cre published in

English. Interesting differences In the mis3icn oient&tion of the five leading

countries publishing scientifi" and te':hnical journals nay be seen in tables

7.2-4 and 7.2-5.

PUblication lags seem to be well subetantiated by the data (tables 7.2-11 and

7.2-16). These delays, coupled with the controlled distribution practices of

the Federal Government are two se lous romdblocks to any solution of the

national document-handling problem.

Although general agreemen, do-s not exist (and probably never ail) concerning

the problems of acquisition, .overage, abstracting, Indexing, and dissmination

of all forms of scientific and techn lcal literature, It i'ay oe concluded f m a

cursory look at the available data that the problem with uc t,)day will be wltn

us tomorrow.

. = m um s , nm nn ~ un n m mu n nn m m • ~ -nu n- numu - - m 
E

i~m ll nuu~nmm. -,nn .- -. .
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Table 7.2-1. Documents Generated in the World's Technical Literature
(Source 7:435)

Number of Significant Doc-.nents,Subject Estimated Annual Volume

1961 1965 1970

Aero/space 10,000 (5,000) 30,000 50,000

Astronomy 6,0OO (5,000) 8,000 10,000

Biological Chemistry 30,000 (20,000) 40,000 50,000

Biology 150,000 (60,000) 200,000 250,000

Chemistry 150,000 (100,O00) 225,000 300000

Engineering 150,000 (0,O00) 175,000 200,000
(Aeronautical, Civil,
Electrical, Marine,
Mechanical, Military,
etc.)

Geodesy 5,000 (3,000) 6,500 -,OOO

Geography 30,000 40.0oo 50.000

Geology 20,000 (5,000) 25,000 30.000
Geophysics 10,000 (5,000) 15,000 20,000

Mathematics 10.000 (5M00) 12,500 15.000

Mechanics 5.000 (4 000) 7,500 10,000

Metallurgy 30.000 (30,000) 40.OOC 50,000

Nuclear Sci nce 10.000 (5.000) 20.000 30.000

Physics 30.000 (10.000) 40.000 50.UO0

Psychology 12.000 (10.000) i' .000 20.000

Totals n,5c.000 (277.000) )00,500 1,143,000

All fig-ures ar. estimates and involv,. sub'ectiv,: judgment as to suLlject
categories in which particular documents belong. Figures In parentheses
are estimates of the num, er of abstract3 in each subject beini, prepared for
reprocessing for storage into a machinc record.

wi-- - - .
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Table 7.2-2. Total Number* of Current Scientific and Technical Serials
Published as of 1961 (Source 17:190)

Africa (Continent) 650 Latin America 2,650
Australia 450 (Caribbean area,
Austria 500 Central and South
Belgium 1,250 America, Mexico)
Bulgaria 150 Netherlands 650
Canada 550 New Zealand 150
China (People's Republic) 650 Norway 250
China (Republic) 200 Pakistan 100
Czechoslovakia 400 Philippines 100
Denmark 400 Poland 750
Finland 300 Portugal 250
France 2,800 Rumania 150
Germany (East and West) 3,050 Spain 300
Greece 50 Sweden 700
Hungary 250 Switzerland 800
India 650 Thailand 50
Indonesia 100 Turkey 100
Ireland 50 U.S.S.R. 2,200
Italy 1,500 United Kingdom 2,200
Japan 2,800 United States 6,200
Korea (Democratic Peoples Yugoslavia 400

Republic) 50 Other Countries 400
Korea (Republic) 100

Total 35,300*

*Figures have been rounded off to the nearest 50. Those countries which

published fewer than 50 journals have been grouped together under "Other
Countries."

"The error has been estimated as + 10% due to selection based on titles
rather than serials, the incompleteness of listings checked, and the
undetermined mortality rate.

"Science and technology" is defined as comprising the natural, physical and
engineering sciences, and psychology. Social sciences are excluded. Omitted
are promotional literature, house organs, technical reports, proceedings of
international organizations, and translations.

nnunn • mik m l n
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Table 7.2-3. World Serials (Science and Technology) for the Five
Principal Producers (Source 17:191)

United States ...... .. ...................... ... 6,200

East and West Germany ...... .................. ... 3,000

Japan .............................. .. 2,800
France . . . . .. . . . . . . . . . . . . . . ... . 2,700
U.S.S.R ...... .. ......................... .... 2,200

k.stimated total = 35,000 serials + i0%, therefore: 16,900
(or 48% of Total)

The qualification applying to Table 7.2-2 also applies to the data in this

Table.

Table 7.2-4. The Five Principal Journal Producers, by Selected Missiona

(Source 17:191)

Percentage of Total Serial Output in:

Country I Natural and

Technology Agriculture Medicine Physical Sciences

USA (6,200) 56% (3,470) 23% (1,430) 13% (800) 8% (so)

Germany (3,000) 44% (1,320) 16% (480) 21% (630) 19% (570)

Japan (2,800) 45% (1,260) 23% (650) 18% (490) 14% (390)

France (2,700) 49% (1,320) 18% (490) 21% (570) 12% (330)

U.S.S.R. (2,200) 49% (1,078) 16% (350) 12% (270) 23% (51o)

Average (16,900) 49% (8,280) 19% (3,210) 17% (2,880) 15% (2,540)

aAgain, the qualification for Table 7.2-2 applies here.

• um • n unnmnn n m ri e un • um uu umn. un nn n m • n uuuu n
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Table 7.2-5. Total Volume of Production of Technical Journals
by Language (Source 8:164)

Language Percent of Total

English . . . . . . . . . . . . . . . . . . . . . 6o

Russian . . . . . . . . . . . . . . . . . . . . . 11
German . . . . . . . . . . . . . . . . . . . . . 11

French . . . . . . . ... . . ............... . . . 9

Japanese . . . . . . . . . . . . . . . . .*. . . 3
Spanish . . . . .. . . .. . . .. .. . . . . . 2

All Other . . . . . . . . . . ................ . . 4

These figures are only approximate.

Table 7.2-6. Medical and Chemical Literature by Language of
Publication (Source 8:64ff)

Medical Literature

Language Percent of Total

English . . . . . . . . . . . . . . . . . . . . . 37.3
German . . . . . . . . . . . . . . . . . . . . . 13.0
French . . . . . . . . . . . . . . . . . . . . . 12.9
Japanese . . . . . . . . . . . . . . . . . . . . 7.8
Italian . . . . . . . . . . . . . . . . . . . . . 7.5

Spanish . . . . . . . . . . . . . . . . . . . . . 6.2
(Polylingual) . . . . . . . . . . . . . . . . . 3.3
RussiJan . . . . . . . . . . . . . . . . . . . . . 3 .1
All Other .. .. . . . . . . . . ....... 8.09

Chemical Literature

Engliah . . . . . . . . . . . . . . . . . . . . 50.5
Russ ar .. . . . . . . . . . . . . . . . . . . . . 16.8
German . . . . . . . . . . . . . . . . . . . . . 9.7
Japanese . . . . . . . . . . . . . . . . . . . . 6.1
French . . . . . . . . . . . &. . .% 0 . . . . 5.5
Italian . . . . . . . . . . . . . . . . . . . . . 3.6(Other) . . . . . . . . . . . 7.8
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Table 7.2-7. United States Journals/Manpower Ratios (Source 18:6)

No. of Serials (1959) Manpower (1960) Ratio
(Source 17:190) (Source: NSF) Journals/Manpower

Technology 3,470 1,715,OO0 0:9c

Agriculture 1,430 40,000 1:28

Medicine 800 30,000 1:37

Physical & Natural
Sciences 500 365,000 1:730

Total 6,200 2,150.000 1:350

* Includes engineers and techniciars.
** Does not include M.D.'s in practice or those not primarily conductirg research.
* Does not include secondary school teachers of science and mathematics.

Table 7.2-8. 1970 Forecast of World Output of Sicnt*fIc a:.d :echr.al
Articles by Disciplire (Ar.ual2. (Sou-rce : •.)

T
Discipline .. :2 :-'C ,

k Thc'usar.ds, hu u.,;

Agriculture 150 2' 0
Biology 150 2t0
Chemlstry 150 2.0
Enginecring:

Aer2 Space 35 75
Civil 15 15
Electrical a:.d Electronic 80 i50
Industrial 15 15
Mechanical 10 20
.etallurg i cal 35 50

jeoscier.ce 71 1":,
Mathematics 15 3C'
:,Q d i cuil 220 >0
:-7etorology 20 4^
luclear Science 35 75

Physics 40 ;0
Psychology 15 30
All Other 2 ,2

Total 1, 9e 5 3,7,,5
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Table 7.2-9. Abstract and Citation Coverage Provided by Members of The National
Federation of Scien,.e Abstracting and Indexing Services
(Source 10:20)

Estimate for % Increase
Abstract Services 1963 1964 Over 1957

Applied Mechanics Reviews 7,400 7,600 79%
AST4 Bibliography and Abstracts* *1 l,500** 1,500 --

Bibliography of Chemical Reviews (CA) 8,600 -- --

Biological Abstracts (BA) 100,862 107,000 167%
Chemical Abstracts (CA) 170,000 .90,000 68%
Corrosion Abstracts* 3,600 3,600 --

Engineering Index 45,000 50,000 90%
Fire Research Abstracts and Review* 150** 150 --

GeoScience Abstracts* 5,000 6,000 --
International Aerospace Abstracts 16,113 20,000 195%
Mathematical Reviews ll,700 11,700 27%
Meteorological and Geoastrophsical

Abstracts 24,000 19,000 280%
Nuclear Science Abstracts 42,427 50,000 256%
Prevention of Deterioration Abstracts* 2  3,607 - --

Psychological Abstracts 8,381 9,500 5%
Review of Metal Literature 27,388 36,000 338%
Scientific and Technical Aerospace
Reports (NASA)* 13,523 20,000 --

Technical Abstract Bulletin jDDC) 36,600 50,000 1069%
Technical Translations (OTS) 17,000 17,000 --
Tobacco Abstracts* 2,695 3,000 --
U.S. Government Research Reports (OTS) 25,000 25,000 198%
Wheat Abstracts* 6,275 6,275 --

Sub-Total 576,821 633,325 168%

Title ListIng Services

Bibliography of Agriculture 103,7o5 104,000 8%
Biochemical Title Index (BA)*3  30,013 --.-
Chemical Titles (CA)* 79,600 79,6OO --
Index Medicus 136,968 145,000 39%
Meteorological and Geoastrophysical

Titles* 7,000 7,000 --

Sub-Total 357,348 335,600 67%

GRAND TOTAL 934,169 968,925 122%

New Service or new member since 1957
** Estimate for 1963

1. 2. 3Service Discontinued
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Table 7.2-10. American Book Title Output 1963-1964 (Source 11.58)

1963 1964 Percent

Field New New New New netbok dtos Totals Newtaew
books editions books editions change

Agriculture 219 67 286 209 76 285 - .5

Medicine 752 302 1,054 876 335 1,211 + 15

Phsilosophy and
Psychology 505 214 719 528 238 766 + 6

Science 1,648 563 2,211 1,923 815 2,738 + 24

Sociology and
Economics 1,932 555 2,487 2,445 827 72 32

Technolorv 13 -,7 1,157 ;3 1. - 3

Tcal 6,016 1.,698 7,914 6.920 2.h77 ,,3)7

Tiles represent comnercial publications in the U.S. only. Fieid clas-ificatornz
ar, gross and are d&riv d from the Dewey Classification System.
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Table 7.2.11. Percent of Technical Reports Appearing in Scientific or Technical
Journals and the Time Required for Publication (Source 4:37)

0-12 months 13-24 months Mere than 24
Total after corn- after corn- months after
Percent pletion of pletion of completion

research resea-ch of research

Department of Agriculture 48 15 18 15
Commerce:
National Bureau of Standards 80 60 ....
Coast and Geodetic Survey 80 70 10 --

Patent Office 50 25 25 --

Weather Bureau 60 30 25 5
Public Roads 90 60 25 5

Department of Defense:
Office of &-cretary of Defense 15 4 7 4
Department of the Army 40 33 5 2
Depart'rnt of the Air Force 30 10 10 10
Department of the Navy NA NA NA NA

Department of Health, Education,
and Welfare:
Food and Drug Adinistration 100 75 20 5
Office of Ed'icatlon 11 10 1 --

St. Elizabeth's Hospital 75 75 ....
Nat'l. Center for 0ka31h S at'stics 1O 5 5 --

National Institutes of Healh 40 52 6
Bureau of Medical Services 75 75 ....
Bureau of State Servic e
(Environental Hoali h) 36 40 4. 6

D.*v. of A'cde-t Provntion 10 O 0 --
Comn wieatA-e Dzs.as. C,'.'r 75 -- 75 --

Divtsion ol" D : al Puol'
Heaitr. a:d Reourc.,. :0 10 20 10

D!,vziso: of HoL.j>:2 and
Md 'ad FC :; C0 15

Div!ison o ,.. : ,0 .... 90
Social SecurK. A i.',::'rv "o:; )5 75 -- 20
Div. of Voga" R-.t : :on 5 43t 3

D-parment of I%-: " -C- I 0 20- 50-,,30

Drartrr'.it of , r : A,- -

D, artnvn:. ot" r'r:: v Guard AI:47 .C..0

Pow Off,'c - I'r'rr, () (ii ....
Arris Control and Dlaarn-arynt Arnncy (2) ......
F- dral Av.ation Apency -.

Federal Communica, tons Commi Ssson 100 25 2) 50
F-d-oral Hojs'ng Amincstration .0 50 C, 15
a'onal eronaulics & Space Admin. t 12 7

National Science Foundat ion 05 0 20 10
Offic, of Errncy Planninp 10 ic-...
ar..' ,hsonian Inst!utlon 100 10 oO 10
TInnessoe Valley Authority 0 2. 12 10

Ve,!trans' Adr.nisrat:on 45 41 4 -j

SUndf-r 10
(1) IDs "haa.n
LA= No* ava~lab..'

..... . R-ior'. ar- n]io itnown as "t-hn'-% now's' or "chn:eal 7-!,orandums"
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Table 7.2-12. Number of technical reports completed in fiscal year 1963
by agency and percentage controlled (Source 4:45)

PercPn Lage
Number of technical - *ntrolled

Department or agency reports coimpleted for any reason

Agriculture 957 2

Commerce 1,109 40

Defense:

OSD 7":
Army 11,416 0
Navy 15,000 57
Air Force 11,700

Total 38,080 62

Health, Education, and Welfare
(-xcluding NIH) 1,963 0

Interior 2.446 3

Labor 200 0

Post Office IcO 100

S'at . AID 24 10

Tr .. ysrv, Coas, Guard 51 , 5

k-r:s Co-itrol a.,,d Disarmament Agency 21 67

A 0: u"%, Cor'n s.1on 9,000 13

4, .. ssion 4 0

A w.1)4 44
: .. -r .'' ons omisslon ,0

A-' :iand Zpac,-

.-- ,! , o (i) NA
j * s '100

A.i

I ~ J

) " ,''a'"' ror, conrte-,d .:y NSF ,rant.-r .

.. .- r-por, :z on' ,no .avat i, for unr,,ar,.'d
. . , .or -xw, [e, of s'- rrity or ]ropr:e-ary .-.,or.
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Table 7.2-13. Age of -Scientific Journalsa (Source 9:5)

Average Age of Number
age oldest Median established

Discipline in years journal age sinc. 1959

Biology (88 )b 38.6 142 39.5 5

Chemistry (12) 19.9 57 15.5 3

Earth Sciences (8) 59.3 144 51.5 0

Engineering (17) 19.0 82 9.0 !

Mathematics (18) 26.9 83 19.0 4

Miscellanecvs (i0) 41.2 113 49.0 1

Physics (13) 28.6 69 29.0 1

Social Sciences (39) 37.5 76 35.0 0

Society (140) 34.8 113 31.0 5

Commercial (42) 28.5 142 17.5 10

University Press (23) 45.8 144 37.0 )

All Journals (205) 34.8 144 29.0 15

aNote: Tables 7.2-13 - 7.2-17 concern general trends. The survey used

(Souxrce 9) "211 hard core" scientific journals as the sample. We
ferL that the sample is biased (e.g., biological journals comprise
almost 43% cf the sample). Only trends of a very broad and general
nature may be interpreted from these data.

b The numoer o' Journals included in an analysis is shown in parentheses.

This convention is used throughout this report.
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Table 7.2-14. Average Annual Circulationa  (Source 9:9)

U. S. Fore-ign Total Circulation
Discipline Circulationc  Circulation

Average Average Average Median

Society ( 11 7 )b 3,810 1,200 5,020 3,450

Biology (51) 3,130 1,170 4,300 2,450

Chemistry (7) 4,700 2,580 7,200 2,550

Earth Sciences (4) 3,790 1,660 5,450 3,790

Engineering (12) 6,860 1,100 7,960 7,520

Mathematics (11) 3,910 800 4,700 3,30

Miscellaneous (5) 1,380 740 2,120 1,050

Phy ics (10) 5,850 1,990 7,c.30 7,)70

Social Siences (17) 2,700 710 3,410 2.)40

Commercial (17) 1,950 680 2,630 2,190

University Press (18) 1,350 620 1,070 i.VA

All Journals (152) 3,310 1,080 4,400 --

aSee note (a) following Table 7.2-13.

bSe note (b) following Table 7.2-13.

CThe circulation averages were Palculated by summing the reported journai
circulations and dividing this sum by ::h number of journals.
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Tble 7.2-15. Aver&ge Total Circulation
a  (Source 9:10)

Journal Category

Discipline Society Commercial University Press Total

Biology 4,100 ( 55 )b 1,870 (ii) 1,760 (5) 3,620 (71)

Chemistry 7,280 %7) -- -- 7,280 (7)

Earth Sciences 4,480 (6) -- 2,710 (2) 4,040 (8)

Engineering 8,100 (14) 15,000 (1) -- 8,560 (15)

Mathematics 4,640 (12) -- 1,050 (4) 3,740 (16)

Miscellaneous 2,120 (5) 350 (1) 1,250 (2) 1,680 (8)

Physics 7,830 (10) -- 2,530 (1) 7,350 (11)

Social Sciences 3,390 (17) 1,990 (4) 2,710 (5) 3,000 (26)

Total 4,910 (126) 2,590 (17) 1,950 (19) 4,320 (162)

aSe note (a) following Table 7.2-13.

See note (b) following Table 7.2-13.
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7.3 COST DATA

The estimated R&D cost to the Federal Government for 1964 is $15.1 billion.

For the same year an estimated $200 million will be spent for scientific and

technical information. Two-thirds of this total will be attributed to the

activities of DOD (31%), Commerce (17%), and HEW (18%). Our judgment, based

on experience over the years and on the impressions gained from interviews

during the course of the present study, is that there are many unreported

costs, such as overhead and other indirect costs, that should be attributed

to information activities. These costs together with those that are over-

looked or deliberately not reported (e.g., classified costs) approximate the

costs that are reported. Hence, we feel that $400 million is a more accurate

figure. It is difficult to substantiate a figure of $400 million, but we

feel it is closer to the actual costs for scientific and technical information

than the $200 million figure which is the total c' reported costs for such

activities in the Federal Government. For indicating trends, the distribution

of this reported $200 million is significant. For example:

Publication and distribution 40.0%

Bibliographic and reference services 40.0%

Scientific symposia and technical meetings 12.5%

R&D in scientific communication and
documentation 7.5%

Another distribution shows that the Federal Government performed 65% of this

work in-house (intramurally) and obligated 35% of these funds to non-Government

organizations (extramurally). Approximately $3 million was spent by the Federal

Government (outside the intelligence community, for which figures are not avail-

able) in 1963 for translations of foreign scientific and technical literature.

NSF (lb) states that for 1961 the estimated cost per abstract is $30 and the

estimate for an index or citation entry is $10. Therefore a total of $2 million

for abstracting and $9 million for all index and citation entries gives an

estimated cost of $30 million in 1961 for secondary publications.1 NSF also

estimates that, at $30 per page for both scientific and technological journals

(5U0 scientific journals with 1,050 pages per journal per year and 5,700 techno-

.1 glcal journals with 1,200 pages per journal per year), the total annual cost

or all U. S. journals in science and technology is approximately $250,000,000.

!The term "total cost" is given no definition by NSF/OSIS for these estimates.
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The problem of the real cost of scientific and technical information remains

a very muddy one. Only estimates seem to be available. A question such as

how much the Federal Government should invest in capital equipment must remain

unanswered for the present.

Table 7.3-1. Expenditures for Research and Development and Basic Research

by Character of Work, Research, and Field of Science (1964
Estimated) (Source 12:130)

Basic Research 1,782,000,000

Applied Research 4,003,000,000

Development 9,296,OOO,000

Total 15,081,000,000

Table ',.3-2 Federal Obligations for Scientific and Technical

Information, by Agencya (Source 12:61)

Fiscal Year 1962 Fiscal Year 1963 Fiscal Year 1964

Actual Estimated Estimated

Defense 37.6 53.7 61.0

Commerce 28.1 31.6 37.4

Health, Education, and Welfare 24.0 28.9 36.2

ational Aeronautics and Space

Administration 7.5 14.2 lb.4

National Science Foundation 9.) 11.6 15.4

All other agencies 21.5 26.9b  32.8

Total (Millions of dollars) 126.5 166.9 201.2

aThese costs are reported ones only.

b Al Other Agencies. Fiscal Ycar i)t3

Total, all other agencies 26.9

Lirary of Congress 7.4
Interior 6.2
Atomic Energy Comnission 4.4
Agriculture 4.3
Other agencies 4.6

Millions of dollars
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Table 7.3-4. Federal Obligations for Scientific and Technical Information
by Performera (Source 12:68)

Extramural I Intramural Total

Millions of dollars

Fiscal Year 1962
(Actual) 46.4 82.1 128.5

Fiscal Year 1963 59.1 107.9 166.9
(Estimated)

Fiscal Year 1964 72.7 128.5 201.2
(Estimated) I I

aIntramural refers to those obligations performed by Federal employees.

Extramural refers to those obligations performed by organizations and
individuals under contract to the Federal Government.

Table 7.3-5. Intramural and Extramural Obligations for Scientific and Technical

Information by Agency, Fiscal Years 1962 _64a (Source 12:68)

Intramural Extramural

Agency Actual Estimates Actual Estimates

9u2 1963 1964 1962 1963 1964

Total, all agencies
(thousands of dollars) 82,087 107,666 12 ,479 46,419 59,065 72,746

Percentage Distribution

Department of Defense 28 34 33 31 29 20

Department of Commerce 34 29 29 (b) I (b)

Department of Health,
Education and Welfare 9 10 10 35 31 32

Library of Congress 6 7 7 (b) - --

Department of Interior 6 6 (b) (b) (0)
National Aeronautics and

Space Administration 4 5 6 9 15 15

Department of Agriculture 5 4 4 .- -- -

Atomic Energy Commission 3 3 3 2 3 4

National Science Foundation I 1 1 20 16 20

All other agencies 2 2 2 2 4 2

aSee note following Table 7.3-4.

(b) Less than 0.5 percent.



7-29

Table 7.3-6. Comparative Costs of Eight Non-Federal AI Services
(Source 13:1)

Percentage Total Total No. Unit Cost
Non-Federal of Federal Prod. Costs Abs/Refs Per
AI Services Support (1964) (196) Abs/Refs

Applied Mech. Reviews 36.6% $ 131,000 7,600 $ 17.2

Biological Abstract- 0 929,000 107,000 8.7

Chemical Abstracts 0 4,904,850 188,000 26.0

Engineering Index 15.8 450,000 45,000 10.0

Geo Science Abstracts 57.0 81,0OO 6,000 13.5

Mathematical Reviews ?7.3 '405,598 13,000 31.2

Meteor. & GeoAstr. Abst. 84.0 300,000 9,000 33.3

Psychological Abstracts 0 100,000 10,500 9.5

7,30?,448 386,1uo Ca.18.60

Table 7.3-7. Costs of Translations Performed by Non-Governmental
Organizations for Federal Agenciesa (Source 4:69)

Fiscal Year Estimated
1963 1964

Department of Agriculture
(Agricultural Research Service) $ 5,511 $ 6,000

Department of Commerce 33,347 46,798

Department of Defense:

Army 164,350 18,500
Navy 11,076 9,030
Air Force 717,000 930,000

Department of Health, Education, and Welfare:

National Institutes of Health (including grants) 30,189 66,227
Bureau of State Services 15,000 15.000
Bureau of Medical Services 271,b85 441,350

Coast Guard 2,231 900

Federal Aviation Agency 903 146

National Aeronautics and Space Administration 130,000 lbO,00

National Science Foundation
(grants and contracts)U 1,564,035 1,707,301

Total ,965,327 3,564,232

ahese costs do not include classified translations or research on machine

translations.

bNS. also spends $1,000,000 under P.L. 480.
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Table 7.3-8. Average Annual Journal Costa  (Source 9:53)

Discipline Average Cost per Year

Society (126) $ 60,900

Biology (5o) $ 41,500

Chemistry (5) 97,000

Earth Sciences (5) 87,500

Engineering (15) 71,500

Mathematics (11) 36,900

Miscellaneous (6) 30,100

Physics (10) 219,300

Social Sciences (24) 30,200

Commercial (21) $ 47,200

University Press (20) $ 23,I 0

All Journals (167) $ 54,700

aSee cautionary note (a) following table 7.2-13.
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7,4 INSTITUTIONAL DATA

This section is admittedly being used for the collection of miscellaneous

data; to summarize these data would serve no useful purpose. One point

should be made in order to re-emphasize the inherent problems in present-

day data concerning scientific and technical document handling. Tables

7.4-3, 7.4-4, and 7.4-5 indicate the number of scientific and technical

information facilities (centers) in the Federal Government. Table 7.4-3

shows the number of these facilities to be 259, and table 7.4-5 indicates

that there are 850 (and this is only a sample of a larger population).

Admittedly, the latter table has duplications (e.g., branches of the same

facility are included in the totals), but even when this fact is taken into

account there is still a great disparity. Also, different authors have

varying definitions as to what is an "information center," "information

facility," or "special information center or library." These probltmr only

add to the existing statistical confusion.

Additional statistical data for the current system may be found in sectio:.
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Table 7.4-1. Scientific and Technical Information Studies Underway (1964)
(Source 4:79)

In-house Contract or grant Total

National Science Foundation 0 60 60

Health, Education, and Welfare 18 28 46

Army 9 19 28

Navy 3 20 23

Air Fo cp 0 19

Office of the Secretary of Defense 8 2 10

Commerce 5 5 10

Interior 6 2 8

Atomic Energy Commission 1 3 4

National Aeronauti2s and Space
Adnministration 0 2 2

Others 8 4 12

Total 56 164 222

Table 7.4-2. Purposes of Federal Agency Studies (Source 4:79)

Information storage and retrieval 123

Use~r needs 36

Machine translations 26

Publication problems 17

Library services 12

Clearinghouses 8

Total 222
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Table 7.4-3. Federal Scientific and Technical Information Facilities Reported

t,. Select Comnittee on Government Research (Source 4:22)

Number of
Departments and Agencies Facilities In-House Nonprofit Profitmaking

Department of Agriculture 17 17 --- ---

Department of Commerce 17 15 2 ---

Department of Defense a 142 109 24 9

Office of Secretary of Defense (31) (10) (18) (3)
Department of the Ary ( 0) / \ 4w j ( (2)
Department of the Navy (48) (42) (4) (2)
Department of the Air Force (21) (17) (2) (2)

Department of Health, Education

and Welfare 40 18 21 1

National Institutes of Health (26) (6) (19) (I)

Department of the Interior 7 7 --- ---

Post Office Department 1 1 ...---

Department of State 1 1 --- ---

Atomic Energy Commission 10 1 3 6
Arms Control and Disarmament Agency 1 1 --- ---

Civil Service Commission 1 1 ---

Federal Aviation Agency 3 3 ---

Federal Communications Commission 1 1
National Aeronautics and Space
Administration 12 8 2 2

National Science Foundation 3 1 2 ---

Smithsonian Institution 1 1 --- ---

Library of Congress 2 2 --- ---

Total 259 187 54 18

aIncludes centers which are considered DOD-wide facilities, supported by the

military departments and, in some cases, jointly with other Federal agencies.

NOTE.-Figures enclosed in parentheses are subtotal.

bReported facilities only (see summry comments in 7.4).
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Table 7.4-4. Number and Percentage of Special Libraries and Information
Centers by Subject and Type of Organizationa

(Source 5:13ff)

College & Govt. Other

University Company Agency Public Organizations Total

Main Subject No. % No. % No. % No. % No. % Number

Agriculture 54 2.4 6 .3 11 .9 0 .0 19 .7 90

Medicine 196 8.7 22 1.0 265 21.4 4 .9 552 21.4 1039

Science/Technology 590 26.1 1275 57.4 308 24.9 76 16.4 251 9.7 2500

Social Science 130 5.8 7 .3 72 5.8 37 8.0 140 5.4 386

Total 970 1310 656 117 962 4015

Libraries
represented 2202 2163 1221 387 2560 8533

aSample size is 8533. Kruzas states that the survey "does not presume to include
all specialized library facilities in the United States. However, sufficient
data in all categories was available to provide reliable evidence of distributions
and trends."
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Table 7.4-5. Distribution of Special Libraries and Information Centers
by Government Levela (Source 5:13ff)

Government Unit Number Percentage

County 5 .4

Federal 848 69.5

Foreign 25 2.0

International 8 .7

Municipal 36 2.9

Regional 7 .6

State 291 23.8

Territory 1 .1

Total 1,221 100.0

aSee note following Table 7.4-4.

Table 7.4-6. Number of Facilities Engaged in Publication of Various
Types of Periodicals and Compilations of Information,
and Manner of Distribution.a (Source 4:27)

Abstracts Bibliographies Journals Otherb

Originating agencies 80 121 36 135

Distributed as follows to:

Other Federal agencies 55 73 31 80

Contractors 35 50 18 48

Grantees 17 22 14 23

Industry 33 45 22 45

Academic institutions 40 52 25 60

Public 25 33 16 33

Others 26 38 15 37

aThis table reflects reports given to the Elliott Committee from the 259

reported Federal scientific and technical information facilities (see
table 7.4-3). It attempts to get at the kinds of services offered to
users.
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Table 7.4-7. Number and Percentage of A&I Services by Category of

Service (U.S. only)a (Source 20:14)

Category of Service Number (1959) Percentage

Technology, including engineering 145 29

Medicine 188 38

Agriculture 25 5

Biology 27 5

Earth sciences 15 3

Chemistry 14 3

Physics 11 2

Mathematics 4 1

Psychology, Anthropology, etc. 14 3

General Science & Technology 49 10
Broad coverage services 15

Documentation 20
Patents & standards 9
Foreign literature 5

Total 492

a A later NFSAIS survey (1961) shows 365 A&I services with 115 new additions

to the list and 242 dropped from this 1959 list.

Table 7.4-8. Serial Holdings of Major Libraries, etc. (Source 18:15)

Library of Congress

(Science and Technology Division) . . . . . 20,000 (1960)

National Library of Medicine . . . . . . . . 9,000 (1960)

National AgricuLtural Library . . . . . . . . 20,000 (1963)

Titles listed by NFSAIS members . . . . . . . 17,000 (1960)
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SECTION 8

REVIEW OF USER STUDIES

The purpose of a document system for science and technology is to serve the

information neeas of scientists, practitioners, engineers, students and manag-

ers. It follows that an "ideal" system is one which effectively serves the

needs of each individual member of these communities efficiently. Information

specialists recognize the importance of understanding these information needs

and expend effort toward accumulating data about them. Their studies are com-

monly referred to as "user studies" and the populations studied as "Users."

This report describes the results of an analysis of user studies. A detailed

discussion of the individual findings of these studies is beyond the scope of

this document. However, references are given to support the conclusions ex-

pressed by the analyst. The objectives oT the analysis were:

1. Examine the adequacy of existing studies which describe the users of

document systems.

2. Determine any patterns or conclusions which have significance for the

planning of future document-handling and information system modifi-

cations.

8. i APPROACH

A bibliography of all those documents which describe user needs was compiled

and each document was examined for its contribution to an understanding of

the user population. Only those documents which describe studies and supply

findings based on objective data were analyzed in detail. An analysis was

made of the characteristics of each study and the results compiled to determine:

1. Quality of the studies.

2. Extent of user coverage by discipline, activity, type of agency, etc.

3. Contributions of the studies to an understanding of the needs of user

populations.

4. Requirements for future studies.

In addition, an analysis was made of each study to determine if there are

recognizable patterns of information use comnon to members of the scientific

and technical community when taken as a whole.
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8.2 INTERPRETATION OF FINDINGS

82,* I CHARACTERISTICS OF USER STUDIES

Approximately 450 publications were identified which in some manner discussed

the information needs of members of the community of scientists and technolo-

gists. The overwhelming majority of the documents consisted of journal articles

expressing the authors' opinions of what a particular group of users needed, or

outlining his preferred approaches or innovations designed to satisfy some group

of users. A second group of documents were reviews of opinions of user needs,

critical reviews of studies based on sur,ey and other data, or they were pleas

for more and better user studies. Only the 58 which met the criterion of being

based on objective data are included within our user analysis. (Several other

studies appeared to meet this criterion but published finding, were unavailable.)

Quality of Studies Analyzed. The 58 studies selected for the analysis vary in

quality. Taken as a group, however, most contribute substantially to an under-

standing of user behavior. The most comprehensive and best designed studies

were conducted most recently, indi.cating (1) a growing understanding of the

importance of this type of information for system planning, and (2) an upsurge

of interest in the field of information science. Some of the studies which

indicate an improving trend in user research are the studies of the American

Psychological Association (2-13), Menzell at Columbia University (48), The

George Washington University (29, 30), West at Lehigh University (68), and

Auerbach Corporation (14, 15). Almost without exception, all studies utilized

questionnaires and interviews in survey research. Such an approach employs a

set of questions designed to elicit responses whtch can be categorized and

quantified. Since the method depends on a subject's recall of his past be-

havior, the validity of the method is often questioned on the grounds that a

person's recall of his past behavior is frequently inaccurate.

A few of the studies employed a form of time-motion study techniques, requiring

that each person record his information-seeking activities for some specified

period. In some cases, investigators took samples of user behavior as recalled

over short periods of time.

User r tuiies, when viewed ,.,i .i ,an ...... itations i. methodology

and analysis which prevent one from making ,:neralizations for the design of a

national document-handling system, although they do give some guidance for more



limited goals. Examples of these are:

1. Most studies were de.3igned to, investigate a particular user popula-

tion and little or no attention was given to their relationships to

other user studies. While it is quite appropriate to de- "gn a study

to accomplish certain specific objectives, (e.g., improving the ser-

vice of a particular agency), such an approach limits the usefulness

of the population investigated.

2. Many studies used population samples which did not assure representa-

tive samples of the groups being investigated.

3. Some investigators failed to report sufficient details to allow a

comparison of populations. These studies included populations de-

scribed generally as, "scientists," "engineers, " or "scientists and

engineers," often including administrative and library service person-

nel. Often no attempt was made to present the data by discipline,

position, or nature of work.

4. Little attention was given to validating the questionnaire prior to

its use as a measuring device. This resulted in overlapping response

categories, frequent "other" or "blanks" responses.

5. Response categories seldom coincided from study to study, making cross

comparisons impossible.

6. Questions and responses were usually designed for a high level of

abstraction, thus prohibiting specific description of actual behavior

under differing conditions.

7. Most experimental designs did not provide for a systematic control of

variables.

8. Few efforts were made to distinguish between what a person did as

opposed to what he said he did, or to distinguish between uses, needs

and wants.

Problems associated with the interpretation and usefulness of past user studies

are discussed in detail in a recent study by the Auerbach CorporationA (15).



This report, which reaches conclusions similar to those of this analyst, states:

"With such varying and vague methods of measurement, each study can be
criticized not only on the basis of the internal data it developed, but
also for the lack of any valid way to relate data between different
studies. With different, ill-defined, or ncn-existent units in each
study, no method to correlate, or cross tabulate data, can be developed.
This has been a major stumbling block in the formulation of a method-
ology capable of prescribing diverse user data for broad system design
applications..."

Populations Covered by User Studies. The analyzed user studies varied widely

in the nature of the populations sampled. Table 8-1 is a tabulation of the

studies by gross categories.

Table 8-1. General Categories of User Studies Analyzed

U. S. Foreign Total

Scientists, Mixed Disciplines 20 13 33

Engineers, Mixed Types 2 1 3

Scientists and Engineers., Mixed 12 1 13

Population Undefined 7 2 9

Total 41 17

Approximately 30% of the studies were conducted in foreirn countries. The

significance of "re findings from thes-, studio-s for the design of an infor-

mation system within the United States is difficult to ,alculstc becaus: of

Inter-cultural diff, rcnces. Wverthelesz, it is b,.lieovd that there are many

common practices between inl'ormation users in this country and in Western

Europe. Thus. Europ,!an studi,,s may w,!ll spple,,mnt studies in. this country.

Th.! majority of Ameri an user studios h-, conc-ntratd in the "scientists"

category. Ho,,v.-r. r:.-rn:, to tablL, t-f will show thit eXCept for psycholo-

ti3ts. only six studi,,s havy, *Irur:" ro-u'" ions in the sonsC that they ar:

limited to a single discipline. Of thesoa six studies. only chemists show

more than one study. Thus, it becomes 'idnt that only the "scientists"

-at, gory provdes an ,xtenaive data base 'L(, ,tnalysiJ.

A look at these data indicate: further uifficulties in analyals. The

"sclentists" category includes both the rk search scientist and 'he applied

z;-intist. Thc so two fieid:, in turn. includ,- viulous Fol'uatlon samples
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within the several disciplines, and sample users in academic institutions,

industrial communities, and government etablishments. Since the user studies

themselves indicate that many information needs would vary from user to user

under these various conditions, insufficient data exists either for identifying

areas of common use or for generalizing as to the nature of the sub-populations.

Table 8-2. Frequency of Disciplines Samples

U.S. Foreign Total

Disciplines Disciplines Disciplines

Mixed Single Mixed Single Mixed Single

NGIMNEERS

General 6 1 2 0 8 1
Aeronautical & Astronautical 0 0 0 0 0 0
Mechanical 0 0 0 0 0 0
Civil 0 0 0 0 0 0
Electrical 2 1 0 1 2 2
Chemical 2 0 0 0 2 0

SCIENTISTS

General 2 0 2 0 4 0

Physical Scientists and Mathematicians
General 2 0 0 2 2 2

Chemists 5 3 4 0 3
Earth Scientists 2 0 1 0 3 0

Mathematic ians 4 0 1 0 5 0
Metallurgists 4 0 1 C 5 0
Physicists 5 0 4 3 9 3

Life Scientists
Agricultural 2 0 0 C 2 0
Biological Scientists 14 0 3 2 7 2
Medical Scientists 2 1 0 0 2 1
Psychologist3 2 11 2 0 4 11

Social Scientists
General 1 0 0 0 1 0
Anthropologists 1 0 0 0 1 0
Sconomists 0 0 0 0 0 0
Sociologists 0 0 0 0 0 0

POPULATIONS NDWINED IX REOT 7 0 C 9 0
• ,,, -ii - - -i

Tbtal 53* 17 22* 8 75* 25

*7he number of disciplines exceed the number of user studies since trequently

more than one discipline is included In the population sampled. "Mixed Disci-
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One must conclude from an examination of the numbers, quality, and population

cokerage of completed user btudies that the need of the user is still not well

enough known to permit one to completely formulate a design for an information

system which will serve him. Even in the field of psychology, where perhaps

more data have been collected about the generation, processing, and dissemina-

tion of scientific and technical information than in any other discipline, much

collection and data analysis mst still be done.

The above cautions do not intend to imnly that user studies are of insignificant

value in underptanding the information needs of scientists, engineers, and

technicians. Such studies are essential, if the information specialist is to

respond to the users' needs. It does imply, however, that careful planning

and attention must be given to this area to insure that future studies provide

valid data and cover the user populations systematically.

It seems probable that certain user needs are common to all users of scientific

and technical information. Since this possibility exists, and since one wculd

prefer to have an information system which incorporates as many common features

as possible, future studies should be designed with common data elements to

facilitate conqparisons across populations. This approach would require, how-

ever, that more attention be given to planning and coordinating research studies,

perhaps through some centralized agency.

8.2,2 IMPLICATIONS OF USER STUDIES

The findings from the user studies are presenred below; each is followed by

a statement of its implication for system design.

1 , PRINCIPLE OF LEAST EFFORT

People, in general, expend as little energy as possible in pursuit

of ther particular goals. We would not expect people to signifi-

cantly depart from this behavior pattern when seeking scientific

and technical information. ?'References: 33, 38, 46, 52, 53.

piiae' refers to studies which contain both engineers and scientists, either
as general groupings or as specific disciplines. Thus, a study which includes
electrical engineers azid mathematicians would be considered mixed, whereas, a
study including engincers or scientists only would be considered "Single
Disciplines." The "General" categories refer to populations which are only
broadly defined as engineers or scientists without giving specific disciplines.
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SYSTEM IMPLICATION

The system should De easy to use. It should optimize providing

the right number of documents in the right form to the right person

at the right time with the least effort on the part of the user.

2. RESISTANCE TO CHANGE

Except in cases where a man is highly motivated, changes in his

behavior occur rather slowly. (References: 25, 38, 46, 48.)

SYSTEM IMPLICATION

Changes in the system which directly affect the user should be

evolutionary--not revolutionary, unless a critical need is per-

ceived by the u,,er or the system change is clearly easier to use.

3. QU.ANTITY OF INFORMATION CONSUMED

There is a wide range among users in the quantity of information

needed or consumed. This varies both between and within disciplines.

This variability is related to such factors as individual motivation

and capacity, nature of tasks, etc. (References: 2, 13, 14, 17,

19, 27, 39, 41, 56, 57, 60.)

SYSTEM IMPLICATION

The system should be designed so that the range of its services

meet the needs of the most, as well as the least, motivated and

productive members of the community.

4. RESEARCH SCIENTISTS PREFER TO DO THEIR OWN SEARCHES

Most research scientists presently prefer to do at least part of

their own searches and request or require hard copy. Since this

appears to be related to their own need for assurance that an

adequate search has been accomplished, they will most likely

continue this practice in the future. (References: 14., 18, 23,

24, 32, 42, 54, 56.)

SYSTEM IMPLICATION

The system should be designed to facilitate efficient searching

by the scientist and to provide hard copy of all needed documents,

both foreign and domestic, within any reasonable specified time.
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5* PROFESSIONAL AND TRADE PUBLICATIONS

Most scientists, engineers, and technicians read professional and

trade publications within both their own and related fields. Many

of these are personal subscriptions particularly through membership

in their professional societies, but more often the publications are

furnished by the employing agency. These publications play an im-

portant part in keeping the professional worker abreast of current

research and development and frequently stimulate him to new ideas

and research. Most often journal articles are read only because they

are immediately available in a field of interest. Research scientists
t

consider this the most important single source of information, although

oral communication is not significantly less important than journal

articles as an information source. (References: 1, 8, 9, 11, 19, 20,

24, 2T, 31, 34, 48, 54, 56, 57, 6o, 62.)

SYSTEM IMPLICATION

Provisions should be made for the scientist and practitioner to have

easy access to current professional and trade publications in their

own and related fields.

6. INFORMATION LAG

About 20 per cent of scientists and practitioners admit to information

gaps or duplication of work caused by the lack or inability to locate

information in informal and formal publications. (References: 2, 5,

8, 9, 14, 16, 32, 47, 54, 59, 64, 68.)

SYSTEM IMPLICATION

The system should make provisions for disseminating information about

current research projects and unpublished reports, and reduoe the time

lag in formal publications.

7. USERS' NEEDS VARY

Information requirements vary with the individual scientist, prac-

titioner, and engineer as to his role, discipline, project, and

environment. (References: 2, 12, 13, 14, 17, 19, 25, 39, 41, 46,

56, 57, 60, 63, 67.)
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SYSTEM IMPLICATION

The system should be capable of supporting a variety of

different user configurations.

8, CUALITY OF INFORMATION

The quantity of information available in many fields is

exceeding the capacity of the individual to consume it.

There is an expressed need for better rather than more

information. (References: 12, 28, 54, 63.)

SYSTEM IMPLICATION

The system should provide for an improvement in the quality of

documentation produced, the condensing of information, and the

purging or retiring of files and document stores of unused

materials.

9. AGE OF JOURNAL ARTICLES

The frequency with which an article from a serial publication

is used is inversely related in a linear fashion to the age

of the article. Approximately 95 percent of all journals

consulted are less than 20 years old, and approximately 50 per-

cent are less than 5 years old. (References: 12, 28, 40, 57,

62, 66, 69.)

SYSTEM IMPLICATION

The system should provide for storing documents infrequently

used because of age to facilitate the distribution of more used

documents and better preserve the old.

10. AWARENESS OF INFORMATION SERVICES

Many users are unaware of information sources, how to utilize

them or what services are available to aid them with their

problems. (References: 45, 46, 54, 61, 62.)

SYSTEM IMPLICATION

The system should be designed and operated so that its retail

services and responsibilities can be clearly understood by the



8-10

scientific and technical community. It should provide for the

educating and training of users and prospective users (students)

in its services.

II. QUALITY OF SERVICES

The user is often disappointed with the quality of service

rendered by libraries, information agencies, and their associated

personnel. Collections are sometimes inadequate. (References:

8, 14, 23, 25, 42, 45, 47, 51, 56, 61, 62.)

SYSTEM IMPLICATION (I)

The system should provide a mechanism for obtaining competent,

qualified personnel. This should include periodic review of

position descriptions, specification of training requirements,

review of manning levels, and sponsoring of training program

development, both within the system and in the academic curriculum.

SYSTEM IMPLICATION (2)

The system should provide for quality assurance programs designed

to measure the efficiency of its services.

12. USER STUDIES

Research programs to determine user needs have been hampered in

the past by a lack of funds, a lack of coordinated planning, lack

of quality, and lack of sufficient recognition of their value. Pro-

grams for the systematic study of user patterns in present infor-

mation agencies are almost non-existent. (References: 15, 21, 22,

25, 47, 48.)

SYSTEM IMPLICATION

The system should provide for a broad program of research which

includes particular attention to determining user needs and user

satisfaction. Such a program should strive for improving

techniques for measuring user behavior as well as the be-

havior itself.
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139 FOREIGN PUBLICATIONS

Users frequently find difficulty in obtaining foreign documents

and translations of these foreign publications. (References:

2, 12, 47.)

SYSTEM IMPLICATION

The system should provide for easy access to all important

-foreign publication, preferably with English translations.

14. ORAL COMMUNICATION

Oral communication plays an important role in the dissemination

of scientific and technical information. (References: 6, 9, 14,

27, 32, 34, 35, 45, 46, 60, 62.)

SYSTEM IMPLICATION

The system should provide for facilitating the dissemination of

scientific and technical information through oral communication

media.

8.2.3 DISCUSSION OF FINDINGS

Systems for generating, indexing, and disseminating scientific and tech-

nical documents have existed in the United States for decades. The degree

to which they have effectively served the community of scientists and

engineers has been and still remains in the realm of speculation. This seems

to stem primarily from the lack of good information about the needs and

behavior of the persons making up the scientific and technical communities.

It follows that without such information, it is impossible to measure the

degree of success existing systems might have obtained.

Rubenstein (55), voicing the need for more and better user studies, quotes

Mrs. Helen L. Brownson, Program Director for Documentation Research, Office

of Science Information Service, National Science Foundation, as stating:

"...it goes without saying that the information needs of the

scientific community should determine the character of new

information services and techniques. Although there is a good

deal of intuitive and subjective knowledge about the various

ways in which scientists communicate the results of their own

work to others and learn about the work of others, there is very

little precise objective knowledge of the inadequacies in the
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present flow of scientific information and of the cost to scient-
ists and to society of those inadequacies. A deeper understanding
of the role of the mechanics of communication within the sciences and
of the information problems and needs of scientists would be of as-
sistance to scientific societies and other organizations involved in
planning and maintaining publication programs and scientific and
technical information services. Such understanding is also needed
for the design of information-handling systems and procedures that
will provide the sort of help scientists can use to best advantage."

Often such criticism is directed toward those who, even with good intentions,

seem more inclined to acquire a new system or technique rather than to build

or design a new system or technique to serve the needs of the user.

It is easy to criticize, particularly when viewing a problem in retrospect.

However, criticism is one of the elements of scientific progress. The deter-

mination of user needs presents a problem with no easy solution. The Auerbach

study (15) pinpointed, in a sympathetic tone, one of the most difficult prob-

lems to solve when it concluded:

"The most serious criticism that can be brought against previous

user studies (and the most difficult problem to overcome) was the
criticism of the vague and varying ways in which the information
used, or preferred, were defined. No measurably significant unit
of information was provided in any study; and when some defined
parameters were employed to examine certain aspects of the infor-
mation patterns of a user, the variables not considered usually
outweighed any measurable variations in the hypotheses to be
tested. For example, if a precise measure of time were developed,
the unit of information was not clearly determined or the function
served considered. And such results, which accurately show that
11.9% of a physicist's reading time was devoted to the Physical
Review and only 3% to the Scientific American, seem significant

of very little, in spite of the mathematical model developed
to prove the statistics validity of a random alarm method.
And, when the information used was somewhat defined, the pur-
poses served, or the requirements for the information, were
not established. And again, results which gave vague "use
ratings" for Density and Solar Radiation, or "desire ratings"
for loose-leaf manuals or accession lists determine little
about general system requirements. Similar conclusions may also
be made about most known studies conducted to date."

Most criticisms leveled at past studies are directed toward the methodology

and not toward the usefulness of such studies. Herner (36) correctly at-

tempted to put the problem in truer perspective when he wrote:

"As is true oP most utilitarian items, it is very difficult to
design effective information systems in the abstract. Before
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entering into the engineering and design phases of a systen, it
is necessary to know just what the system is supposed to do and
for whom. This information can only be obtained by studying the
habits and requirements of the potential user.

There have been innumerable user studies performed over the past
decade or more. These studies, which have utilized a wide variety
of analytical methods, have been reviewed in papers by Egan and
Henkle, Shaw, and Tornudd. Unfortunately, these reviews and most
recent discussions of user requirements have been more concerned
with method than with applicable results. In their preoccupation
with how past studies were done, the reviewers and discussants
have overlooked the fact that most of them were done by working
librarians and information specialists for specific practical
purposes connected with the improvement of existing information
programs. While admittedly imperfect in conception and execution,
the majority of these siudies have produced results, in the sense
that they have furnished operators of information programs insight
as to how these programs are used or are likely to be used. A
striking characteristic of these results is that despite the fact
that they have been derived by a variety of means they have cor-
roborated one another in a number of important respects."

Studies are now underway, many sponsored by the National Science Foundation

(50), which promise to substantially advance knowledge in both the method-

ology needed to conduct user studies and the information needs of various

user communities.

User needs, however, do not remain static. In addition to an initial effort to

determine user requirements for system modifications through questions, obser-

vations, and experimentations, there is a need for a dynamic feedback loop in

all information agencies serving users of documentation. This feedback loop

must facilitate intelligent planning and budgeting for most of the agencies'

functions; as, for example, which documents are rarely used and should be

stored for better preservation? Which documents are in great demand and should

be purchased or duplicated in quantity? What kinds of new services or innovations

should be planned? And, how should old services be improved?

Libraries give considerable attention to the role of proviaing documents for

users. Professional staff members continuously scrutinize subject areas for

completeness of coverage, particularly in subject arr-s of prime interest,

and purchase as many documents as funds permit. Unfortunately, less attention

is given to a systematic recording and analysis of the user patterns which

emerge from day to day operations. Proper data and analysis functions should

be a part of the regular operations of libraries and other document distrib-
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ution systems and information centers. In many cases, such information would

be available at little additional cost, since many organizations presently

keep other kinds of related data. Doyle (26) has paid particular attention

to this problem in one of his recent publications.

Oral and other informal forms of communication play a vital but vaguely

understood role in the work of scientists, practitioners, and engineers.

Some of these needs willl never be completely satisfied by other communication

media or even any one method of informal exchange. Menzel (47) found cases

where needed experimental techniques or equipments dictated that unusual ex-

trapolation,requiring extensive informal search, be made from other undociument-

ed experimentation. Menzel also found studies which indicate that the exchange

of informal information is not always efficient, that persons selected for

contacting by the researcher seeking information may not be the best source

for information, and that personal sources of information may arise "ac-

cidentally." Newspapers, news letters, information exchanges, and other

such media have been suggested as means for improving the flow of current or

unpublished research information, but these suggestions were based more upon

opinion than experimentation.

Non-document communication is often required even when the results of studies

appear in the literature. This need for additional communication results from

the lack of sufficient detail in the published articles to permit thE invest-

igator to replicate an experiment. Questions immediately arise as to how one

might correct this problem. Should we have more detail published with an

article? Would it be more efficient and economical to have a depository for

supplying supplemental data and information? Is this problem really a critical

one? Answers to such questions are obviously necessary before corrective action

can be taken.

These, then, are some of the problems and hopeful indications for the future.

Where do we go from here?

The most important lesson to be learned from an analysis of past user studies

is that there is a need for wider recognition of and support for research.

One cannot hope to p' the "house of information science in order" without

better information about the process of scientific and technical communication
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and what is needed to facilitate it. Such a conclusion leads to the question

of what form such a research program should take. Aside from the fact that

it must be broad, coordinated, and well planned, the most important single

step might be to foster a recognition of the importance of information com-

munication research through the encouragement and formal recognition of an

already emerging field of information science dedicated to the study of all

aspects of the information field.

8.3 RECOMMENDATIONS

893,1 RESEARCH

There is not sufficient recognition of the value of user studies to the desirn

of experimentation leading to development of improved information systems.

This lack of recognition is demonstrated by the limited number of studies

conducted, the small amount of funds available for user studies and exper-

imentation, and the lack of a coordinated research program.

RECOMMENDATION

That research in the information sciences be recognized by

national policy makers as critical to the future development

of a national information system(s) and to the progrevs of'

science and technology in the United States.

The following actions are essential to the implementation of an

effective research program:

a. Any centralized agency for developing a national

information system(s) should have the rc-onibliity

for planning, encouraging, coordinating, and conducting

research in user needs, Includin, oxpl'rimentation wilh

new methods for better serving user nc,-, and thai thi:

be considered an important part of tr..' total research

program.

b. Provide appropriate funding to insure an adequate

research proeram.
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893e2 QUALITY ASSURANCE

Most Federal information services do not perform quality assurance studies to

determine the adequacy of their services to the customer, or the degree to

thi:h the costs of these services are justified by beneficial results obtained.

RECOM M ENDAT ION

That systematic data be :Qllected from the useis of the federal libraries,

information centers, and other information handling agencies to determine

the quality of service, to identify losses caused by deficiencies and to

define requirements for improvements.

6.3.3 NATIONAL SYSTEM(S) DESIGN

The present analysis of user studies resulted in identifying fifteen (15)

implications for system design. (See 8.2.2, "Implications Of User Studier.")

Each of the implications were considered in the develoym~nt ,,f The recom, -ded

and alternate system concepts described in section 5.

RECOMM ENDAT ION

Implications for system design descrited atrlier in this report

under section 8.2.2 be considered in tne design of any national

or Federal system(s).
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S-CTION 9

REVIEW OF LEGISLATION AND EXECUTIVE ORDERS

This section contains a preliminary review of Federal legislation and executive

orders pertaining to scientific and technical information, libraries, and docu-

ment handling. The survey depends very heavily on a compilation previously

assembled by COSATI. The topics covered include pending legislation, current

statutes, and a revised reprint of the COSATI report, "Executive Agency Respon-

sibilities for Scientific and Technical Information."

This review indicates that there is a need for on-going review of current

orders and statutes and coordination of proposed legislation in this area. For

example, several laws and proposed bills require matching funds and/or operat-

ing support from non-Federal entities, particularly the States, as a condition

of participation in the programs. This legislation includes P.L. 480,

P.L. 87-579, P.L. 88-269, and pending bills H.R. 3142, H.R. 3960, H.R. 9567.

There does not appear to have been coordination between the agencies promulgat-

ing this legislation, or any systematic effort to gauge the effects of the

interaction of the sever'al programs upon the institutions concerned.

9,1 PENDING LEGISLATION

(I) HeRe 664, TO AMEND TITLE IX OF THE NATIONAL DEFENSE EDUCATION ACT

OF 1958 (89TH CONGRESS, JANUARY 4, 1965).

This bill would amend the 1958 Act to provide for the establishment of a national

science research data processing and information retrieval system with head-

quarters in Chicago, Illinois. It prohibits the establishment of "any Govern-

ment-owned or operated science research data processing or information retrieval

facility where such a facility already exists under either private or public

ownership. The National Center shall use every voluntary means to arrange for

an orderly cataloging, digesting, and translating, with the aid of electronic

devices if necessary, of all scientific research data produced in the United

States or available in the United States from other nations and through the na-

tional science research data processing and information retrieval system, make

such information readily available to any scientist or researcher, either

privately, publicly, or self-employed, through an appropriate communications

network."



(2) HR. 3142, MEDICAL LIBRARY ASSISTANCE ACT OF 1965 (89TH CONGRESS,

JANUARY 19, 1965).

This Act amends Title III of the Public Health Service Act. Its basic features

are:

"(1) assist in the construction of new, and the renovation, expansion,

or rehabilitation, of existing medical library facilities (grants not

to exceed 75% of approved cost);

"(2) assist in the training of medical librarians and other information

specialists in the health sciences (total not to exceed $1,000,000 in

any fiscal year);

"(3) assist, through the awarding of special fellowships to physicians

and scientists, in the compilation of existing, and the creation of

additional, written matter which will facilitate the distribution and

utilization of knowledge and information relating to scientific, social

and cultural advancements in sciences related to health (total not to

exceed $500,000 in any fiscal year);

"(4) assist in the conduct of research and investigations in the field

of medical library science and related activities, and in the develop-

ment of new techniques, systems and equipment for processing, storing,

retrieving, and distributing information in the sciences related to

health (total not to exceed $3,000,000 in any fiscal year);

"(5) assist in improving and expanding the basic resources of medical

libraries and related facilities (total not to exceed $3,000,000 in any

fiscal year);

"(6) assist in the development of a national system of regional medical

libraries each of which would have facilities of sufficient depth and

scope of supplement the services of other medical libraries within the

region served by it (total not to exceed $2,500,000 in any fiscal year);

and

"(7) provide financial support to biomedical scientific publications

(total not to exceed $1:500,000 in any fiscal year)."
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(3) S. 949, H.R. 3960, STATE TECHNICAL SERVICES ACT OF 1965 (89TH

CONGRESS, FEBRUARY 2, e965).

In order to provide for the "wider diffusion and more effective application of

science and technology, this proposed bill provides incentives and support to

the States individually and in cooperation with each other for the establish-

ment and maintenance of state and/or regional technical information services."

A state may designate a focal point within that state (public or private) to

administrate and coordinate such services. The Federal Government will supply

50 per cent of the funds (on a matching basi ) subject to approval and review

of the programs.

Tecnnical services are defined as including: (1) Analyzing problems of regions

and industries to determine new opportunities for applyinig technology; (2) Pre-

paring and disseminating technical reports, abstracts, computer tapes, micro-

film, reviews and similar scintific or engineering information centers for this

purpose; (3) Providing a reference service to identify sources of engineering

and other scientific expertise; (4) Sponsoring industrial workshops, seminars,

training programs, extension courses, demonstrations, and field visits designed

to encourage the more effective application of scientific and engineering

information.

(4) HR. 9567, HIGHER EDUCATION ACT OF 1965 (89TH CONGRESS, JUNE 30,

1965, AMENDED JULY 149 1965).

The purpose of this bill is "to strengthen the educational resources of our

colleges and universities and to provide financial assistance for students in

postsecondary and higher edu(ation."

Among other provisions, the bill proposes the appropriation of $50 million for

FY 1966 for grants to institutions of higher education for acquisition and

tinding of library materials. In addition, $15 million is proposed to be appro-

priated for grants in library training and research. The bill proposes to

transfer $5 million to the Library o' Congress for FY 1966 to acquire "All

lIbrary! materials curreiitly published throughout %he world which are. of value

to scholarship; and provide cat6.og Information for such materials promptly after

re~e.pt, and using f(r exchange and other purposes such of these materials as

are not needed for the Library of Congress collection."
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9.2 CURRENT STATUTES

This section describes statutes in force not covered by section 9.3.

(1) PoL* 89-90# LEGISLATIVE BRANCH APPROPRIATIONS ACT, 1966 (JULY 27,

1965).

Among other provisions, $25,905,700 was appropriated to the Library of Congress,

an increase of $1,823,900 over FY 1965. The bill also appropriated $26,329,000

to the Government Printing Office in support of its operations.

P.L. 88-269, The Library Services and Construction Act (February 11, 1964).

This statute amends the Library Services Act of 1956 to provide for increased

Federal library financial assistance for the development of public library

service to all areas, urban as well as rural, and for the provision of Federal

assistance in the construction of public library buildings in areas lacking

facilities necessary for developmer~t of library services. P.L. 88-605 (Sep-

tember 19, 1964) appropriated $55 million to finance this program, of which

$30 million was allotted to construction for FY 1965. The regalations for

participation by the States in the program are given in the Federal Register

for June 30, 1964.

(2) PoL. 88-6659 NATIONAL DEFENSE EDUCATION ACT AND AMENDMENTS 1964

(OCTOBER 16, 1964).

The law extends the original Act for three additional years u2.til 196'- and

extends Public Laws 815 and 874. Among other provisions, the law extends the

loan programi for students and increases the amounts available for a longer

period. It authorizes some $32, (50,000 each for fiscal years 1965-1968 for

institute,; for teachers or supervisors, student teachers, school lilrary per-

sonnel, teachers of modern foreign languages, history, geography, English, or

educational media specialists.

(3) P.L. 87-579, DEPOSITORY LIBRARY ACT OF 1962 (AUGUST 9, 1962),

"Government publications, except those determined by their i;suing components

Lu be required !'or official use only or those required for strictly admni.-

trative r operati0nal purposes which have no public Intere-t Ur educational

value and pablications cla.:sifled 1'r reasons of' national security, shall be

made available t,) depo;Itory ilbraries through the facilitie' ul' the superin-

terident of Doci~e:t.; i'o" publi, information. Each component of' ttv- Governrint

shall furniri tho Superint,:tndnt, of' Docuicents a lis;t of' publications (wiuh the

above exceptions) which it issued during the previous :Ionth that were )btained
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from sources other than the Government Printing Office.

"The Government publications, which may be selected from lists prepared by the

Superintendent of Documents and when requested from hi., shall be distributed

to depository libraries specifically designated by law a.-d tD zucl. Tbrarie.: ao

have or shall be designated by (senators, representatives and co.mnissioners)

with certain restrictions. The Superintendent of Documents shall currently

issue a classified list of Government publications in suitable for-., con.tain.ig

annotations of contents and listed by item identification numbers in such

manner as to facilitate the selection of only those publications which may be

needed by designated depository libraries. The selected publicati.-: -hall be

distributed to depository libraries in accordance with regulations issued by

the Superintendent of Documents, so long as they fulfill th2 c~nditions provided

by law.

"The Superintendent of Documents shall currently 4nform. the .ompUneuts of the

Government which order the printing of publications as to the number of copies

of their publications required for distribution to depository libraries. The

cost of printing and binding those publication, which are distributed to

depository libraries, when obtained elsewhere than from the Government Printing

Office, shall be borne by components of the Government responsible for their

issuance; those requisitioned from the Government Printing Office shall be

charged to appropriations provided the Superintendent of Documents for that

purpose.

"All land-grant colleges shall be constituted as depositories to ,eveive Gov-

ernment publications subject to the provisions and Ml-itati:.:ns -f the deci..i-

tory law.

"The Superintendent of Documents shall. receive report 3 frov" de2:Inated ie-cz'.t.ry

libraries at least every two years concerning tne condition of each and .hall

make first-hand investigation of co)nditions for which need is iridioated; the

results of such investigations shall be inr'luded in h'As annual report ."

(4) P.L. 460. ,GRICULTUAIL TRAOE DEVELOPMENT AND ASSISTANCE ACT OF 1954 AND

AMENDMENTS.

The law provides for tne use of foreign currencies accring t) th- United
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States through the sale of surplus agricultural commodities. The amendments

relating to scientific and technical information not covered in the COSATI

report are as follows:

P.L. 85-931, September 6, 1958 amended section 104, "(n) for financing

under the direction of the Librarian of Congress. in consultation with

the National Science Foundation and other interested agencies, in such

amounts as may be specified from time to time in appropriation acts,

(1) prcS±ams outside the United States for the analysis and evaluation

of foreign books, periodicals, and other materials to determine whether

they would provide information of technical or scientific significance

in the United States and whether such books, periodicals, and other

materials are of cultural or educational significance; (2) the registry,

indexing, binding, reproduction, cataloging, abstracting, translating,

and dissemination of books, periodicals, and related materials determined

to have such significance; and (3) the acquisition of such books,

periodicals, and other materials and t-he deposit thereof in libraries

and research centers in the United States specializing in the areas

to which they relate;

"(o) For providing assistance, in such amounts as may be specified from

time to time in appropriation acts, by grant or otherwise, in the

expansion or operation in foreign countries of established schools,

colleges, or universities founded or sponsored by citizens of the.United

States, for the purpose of enabling such educational'institutions to

carry on programs of vocational, professional, scientific, technological,

or general education; and in the supporting of workshops in American studies

or American educational techniques, and supporting chairs in American studies.

9.3 EXECUTIVE AGENCY RESPONSIBILITiES FOR SCIENTIFIC ANo TECHNICAL

INFORMATION
1

The Summary Report to the Federal Council discusses the major problems

of coordination facing the Executive Branch in terms of the many separate

responsibilities assigned to or assumed by the different agencies. This

Supplement provides more detailed quotations from the pertinent legislative

and executive actions. The material is organized by agency in alphabetical

order. No attempt is made to evaluate or interpret the quotations. In

1 Amended reprint of the COSATI bearing the same title.
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.....ictjo of quotatinrs has been somewhat arbitrary, with .
t.-2rdency toward brevity.

AGRICULTURE

The actions considered most pertinent to technical information

activities are embouied in the following items:

Organic Act of May 15, 1862 (5USC511)
Bankhead - Jones Act of June 29, 1935 (P. L. 182)
McSweeney - McNary Forest Research Act of May 22, 1928
(45 Stat. 699), as amended and supplemented (16USC581a -
581i, 581i-1)

Federal Reports Act of December 24, 1942 (P. L. 831)
Agricultural Marketing Act of August 14, 1946 (60 Stat. 1087),
as amended J'USC1621, 1622(b), 1624)
Cooperative Marketing Act of 1926 (P. L. 450)
Soil Conservation Act of April 27, 1935 (P. L. 46)
Department of Agriculture and Related Agencies Appropriation
Act for 1963 (76 Stat. 1211)

Hatch Act of 1955 (7USC 361)
Executive Order 9069, "Consolidating Certain Agencies Within
the Department of Agriciulture," February 23. 1942

Department of Agriculture Organic Act of 1944 (5USC552a)
Memorandum No. 1496, "The National Agricultural Library"
March 23, 1962
Administrative Regulations of the U.S. Department of
Agriculture, 1964. IAR Chapters 2 & 13, 2AR, 3AR PP.33-34 .

There are some 180 additional provisions of law applicable to the work

of the Department of Agriculture in disseminating information, publishing on

various subjects., and making regulations. These have not tieen separated into

those referring only to dissemination or handling of scientific information.

From Organic Act of May 15, 1862:

"Section 1: ...the general designs and duties of which shall be

to cquire and to diffvse among the people of the United States useful

information or. subjects connected with agriculture in the most general

and comprehensive sense of that word."

"Section 3: ...it shall be the duty of the Cotmmissioner Df

Agriculture to acquire and preserve in his Department all information

concerning agriculture which h- can obtain by means of books and

correspo rdeice."

From Executive Order 9069, February 23, 1942:



"To further the successful prosecution of the war through the

better utilization of agricultural resources and industries, it is

hereby ordered as follows:... 4. All libraries administered by

agencies of the Department of Agriculture and all units of the

Department providing library and bibliographical service and their

functions, personnel, property, and records are consolidated and

shall be administered through such facilities of the Department as

the Secretary of Agriculture shall designate."

From Secretary of Agriculture Memorandum No. 1496, March 23, 1962:

"From the date of its inception the Library of the Department

of Agriculture has served as a national library, and is generally

considered today as the national agricultural library It is

appropriate and fitting, therefore, as we observe the centennial of

the founding of the Department, that the national scope of its

collection and services be recognized in its name.

"Accordingly, the Library of the Department of Agriculture is

hereby designated, and shall be known as, the National Agricultural

Library."

From USDAIAR, Chapter 2, November 27, 1964

'The following assignment of functions is hereby made to the National

Agricultural Library:

"a. Acquisition and preservation of all information concerning

agriculture.

"b. Formulation of immediate and long-range library policies,

procedures, practices and technical standards necessary for

acquisition, cataloging, loan, bibliographic, and reference

service to meet the needs of scientific, technical, research

and administrative staffs of the Department, both in Washing-

ton and the field.

"c. Evaluating special library program developed for agencies

of the Department; exercising such controls as are needed to



coordinate library services in the Department and to avoid

duplication of effort.

"d. Provision of consultative service in library science and

documentation, including systems for information storage and

retrieval, to Department officials.

"e. Coordination of scientific and technical information

activities of the Department.

"f. Coordination of the collection policy and program of the

National Agricultural Library with the Library of Congress

and the National Library of Medicine.

"g. Representation of the Department on libra-y matters

before Congressional Committees, in international library

activities, in professional societies, and in science informa-

tion and documentation activities; and cooperation with other

Government agencies, and educational institutions on all

matters relating to library services."

ATOMIC ENERGY COMMISSION

The following sectlo:.s of the Atomic Energy Act of I,54. as amendeu.

relate to the respc:sibiliti.s of the Conmission for sclentific and techr.lea!

infcrmat ion:

"Sec. 3. RJPOSE. - It is the purpose of this Act to effectuate tho,

policies set forth above by providirr, for:

"a. a program of conductine, assisting, and fostering research

and dievelopiment i:. oru'r to e:.coirqge maximum scie:.tific ,and irdustrii

progress;

"b. a program f,. -h liss, mi.tio cf cz.isifri 3Centific

i:.1 t,-chnical informa' i'. ri: . f, r the cci.trol, I.iismrnativn, ar4

declassificatio:n of RestricteJ Data, subject to appropriati, safegumrds,

so as to encourage sci.etific mri ird, stritla progress;
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"d. a program to encourage widespread participation in the

development and utlization of atomic energy for peaceful purposes to

the maximum extent consistent with the common defense and security and

with the health and safety of the public;

"e. a program of international cooperation to promote the common

defense and security and to make available to cooperating nations the

benefits of peaceful applications of atomic energy as widely as

expanding technology and considerations of the common defense and

security will permit; and

"f. a program of administration which will be consistent with

the foregoing policies and programs, with international arrangements,

and with agreements for cooperation, which will enable the Congress to

be currently informed so as to take further legislative action as

may be appropriate."

"Sec. 141, POLICY - It shall be the policy of the Commission to

control the dissemination and declassification of Restricted Data in

such a manner as to assure the comon defense and security. Consistent

with such policy, the Commission shall be guided by the following

principles:

"a. Until effective and enforceable international safeguards

against the use of atomic energy for destructive purposes have been

established by an international arrangement, there shall be no exchange

of Restricted Data with other nations except as authorized by Section

14; and

'b. The dissemination of scientific and technical information

relating to atomic energy should be permitted and encouraged so as to

provide that free interchange of ideas and criticism which is essential

to scientific and industrial progress and public understanding at.d to

enlarge the fund of technical information."

'Sec. 144, INTERNATIONAL COOPERATION.



a. The President may authorize the Connission to coopera-e with

another nation and to counurica-e to that nation Restricted Data on:

"(1) refining, purification, and subsequent treatment

of source material;

"(2) reactor development;

"(3) production of special nuclear material;
"(4) health and safety ;

"(5) industrial and other applications of atomic

energy for peaceful purposes, and

"(6) research and development relating to the

foregoing:

'7Provided , hcaever, that no such cooperation shall invIv-.,

the communication of Restricted Data relatirjy to the design

or fabrication of atomic weapons: And provided further, that

the cooperation is undertaken pursuant to a.. agreement for

cooperation entered into ir accordance with section 123, or

is undertaken pursuant to an agreement existing oz. the

effective date of this Act."

"Sec. 146, GENEFAL PROVISIONS. - Control of Information

"a. Sections 141 to 14, inclusive, shall not exclude the

applir-bl- provisions of ury other laws, except that no Government

agcncy shall take any action under such other laws incoraistent with

the provisiors of those seetlons.

"b. The Commissiot. shall have zno piwer to control or restric'

'he dissemination of information o'her than as gra!.ted by this or rany

other law."

Sec. 161, GENITAL PROVISIONS. - General Authority - In the performance

of its func io-s the Commission is authorized to:

"I. Prescribe such regulations or orders as it may deem r.ecessary

(1) to protect Reatricted Data received by ary person ir, connecticn with

any activity authorized pursuant to this Act, (2) to guard against the

I.os or diversion of any special nuclear mattrial acquired by any persor.
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pursuant to section 53 or produced by any person in connection with

any activity authorized pursuant to this Act, and to prevent any use

or disposition thereof which the Commission may determine to be inimical

to the common defense and security, and (3) to govern any activity

authorized pursuant to this Act, including standards and restrictions

governing the design, location, and operation of facilities used in

the conduct of such activity, in order to protect health ard to minimize

danger to life or property;

Sec. 251, REPORT TO CONGRESS. - The Commission shall submit to the

Congress, in January and July of each year, a report concerning the

activities of the Commission. The Commission shall include in such

report, and shall at such other times as it deems desirable submit to

the Congress, such recomnendations for additional legislation as the

Commission aeems necessary or desirable."

COMERCE

The actions considered most pertinent to technical information activities

are embodied in the following items, which relate to specific elements of the

Department of Commerce:

Coast and Geodetic Survey FL 373, 6Oth Congress,

Chapter 504, 1at Session

(61 Stat T87) Approved

August 6, 1947

PL 86-409, 86th Congress,

2nd Session (74 Stat 16)

Approved April 5, 1960

Bureau of Standards Organic Act of March 3, 1901

(31 Stat A49)

,N partment Order No. 9C,

Sections 6.02 18 and 7.04,

June 11, 1958

Patent Office Title 35, USC



Census Bureau Titie 13, USCOb

Weather Bureau Title 5, USC 458a

Title 15, USC 313 and 320

Title 49, USC 603 (Item 7)

PL 657, 80th Congress

PL 85-726, 85th Congress

Sec. 803 Item 7

In addition, broad powers are given the Department of Comerce and its

Office of Technical Services in the following legislative acticns:

"Powers and duties of Department. (United States Code 596)

It shall be the province and duty of said Department to foster,

promote, and develop the foreign and domestic commerce, the minin-g,

manufacturing, shipping, and fishery industries, and the transportation

facilities of the United States; and to this end it shall be vested with

Jurisdiction and control of the departments, bureaus, offices, and

branches of the public service, hereinafter specified. arid with such

other powers and duties as may be prescribed by law. (Feb. 14, 1903,

ch. 552, 3, 32 Stat. 826.)"

Ir addition to this general authority, the Department of Commerce was

allocated specific responsibility by the Congress in September, 1951, when

Public Law 776 was enacted by the 2nd Session, 81st Congress:

"Se it enacted that the purpose of this Act is to make the results

-if technological research and development more -eadily availabe to

industry and business, a.td to the general public, by clarifying and

defining the functions and responsibilities of the Department of

Coerce as a central clearighouse for technical information which

is useful to American irdustry and busirxss.

Clearinghouse for Technical Information

"Sec. 2. The Secretary of Cocmerce...is hereby directed to establish

and mintain within the Department of Commerce a clearinghouse for

the collection and dissemination of scientific, technical, and
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engineering information, and to this end to take such steps as he may

deem necessary and desirable:

"a. To search for, collect, classify, coordinate, integrate,

record, and catalog such information from whatever sources, foreign

and domestic, that may be available;

Ib. To make such information available to industry and business,

to State and local governments, to other agencies of the Federal

Government, and to the general public, through the preparation of

abstracts, digests, translations, bibliographies, indexes, and micro-

film and other reproductions, for distribution either directly or by

utilization of bu-siness, trade, technical, and scientific publications

and services;

"c. To effect, within the limits of his authority as now or

hereafter defined by law, and with the consent of competent authority,

the removal of restriction. on the dissemination of scientific and

technical data in cases where consideration of national security permit

thc rclcac f such data for the benefit of industry and business."

FEDERAL AVIATION AGENCY

The actions considered moat pertinent to technical infnrmation activities

are the following excerpts from the Federal Aviation Act if 1958, Public Law

85-726:

Coll,!ction and Dissemination of Informtion

"Sec. 311. The Administrator is empowered ard directed to collect and

and disseminate Information relative to civil aeronautics (other than

irformatlon collected and disseminated by the CCivil Aeronautici

Board under titles IV and VII of this Act); to s4.U the possibilities

of the development of air crmerce and the aeronautical industry;

and to exchange with foreign goverraents, through appropriate govern-

mental channels, irformation pertaining to civil aeronautics."

Note: Title IV concerns economic regulation of air carriers;

title VII concerns aircraft accidents
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The Federal Aviation Act also provides for cooperative exchange of

information with the Department of Defense and the National Aeronautics

and Space Administration.

Exchange of Information

"Sec. 302. (d) In order to assist the Administrator further in the

discharge of responsibilities under this Act, the Administrator and

the Secretary of Defense, and the Administrator and the Administrator

of the National Aeronautics and Space Administration, are directed to

establish by cooperative agreement suitable arrangements for the timely

exchange of information pertaining to their programs, policies. and

requirements directly relating to such responsibilities."

HEALTH, EDUCATION & WELFARE

The following excerpts concern technical information activities of

the Public Health Service, including the Natioral Library of Medicine and

the National Institutes of Health; other agencies of HEW such as the Food

and Drug Administration are not included:

The Public Health Service Act, 42 USC, ch 6A:

Title hI--Administri Ion

"Sec. 217...(c) The National Advisory Mental Health Council... is

authorized...(2) to collect information as to studies being carried on

in the field of mental health, and with the approval of the Surgeon

General, make available such information through the appropriate

publications for the benefit of health and welfare agencies or

organizations (public and private), physicians, or any other scientists.

and for the information of the general public ... "

Title III--General Powers and Duties of Public Health Service

Part A--Research and Investigations

"Sec. 301. The Surgeon General shal& conduct ir the Service, and

encourage, cooperate with, and render assistance to other appropriate
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public authoritVLes, scientific institutions, and zcientists in the

conduct of, and promote the coordination of, research, investigations,

experiments, demonstrations, and studies relating to the causes,

diagnosis, treatment, control and prevention of physical and mental

diseases and !mpairments of man, including water purification, sewage

treatment, and pollution of lakes and streams. In carrying out the

foregoing the Surgeon General is authorized to--

"(a) Collect and make available through publications and

other appropriate meana, information as to, and the practical appli-

cation of, such research and other activities."

Part B--Federal-State Cooperation

"Sec. 213. To secure uniformity in the registration of mortality,

morbidity and vital statistics the Surgeon General shall prepare and

distribute necessary forms for the collection and compilation of such

statistics which shall be published as a part of the health reports

published by the &ar~eon General."

"Sec. 315. From time to time the Surgeon General shall issue infcrma-

tion related to public health, in the form of publications or otherwise,

for the use of the public, and shall publish weekly reports of health

conditions in the United States and other countries and other pertinent

information for the use of persons and institutions engaged in work

related to the functions of the Service."

Part H--National Library " Medicine (added by PL 941 (8 Stat 681)

84th Congress; August 3, 1956)

Purpose and Establisent of Library

"See. 371. In order to assist the advancement of uedical and related

sciences, and to aid the dissemination and exchange of scientific and

other information important to the progress of medicire and to the

public health, there is hereby established in the PUS a National

Library of Medicine
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"(b) to coij. ct information as to studies which are being carried on

in the United States or any other country as to the cause, prevention,

and methods of diagnosis and treatment of cancer, by correspondence or

by personal investigation of such studies, and with the approval of the

Surgeon General make available such information through the appropriate

publications for the benefit of health agenci.es and organizations

(public or private), physicians, dentists, or any othc. 'scientists,

and for the information of the general public."

Part B--National Heart Institute

"Sec. 412. In carrying out the purposes of section 301 with respect to

heart diseases the Surgeon General, through the Institute and in co-

operation with the National Advisory Heart Council, ... shall--. ."(e)

establish an information center on research, prevention, diagnosis,

and treatment of heart diseases, and collect and make available through

publications and other appropriate means, information as to, and the

practical application of, research and other activities carried on

pursuant to this part ."

"See. 414. The [National Advisory Hear] council is authorized to--...

"(d) collect information as to studies which are being carried on in

the United States or any other country as to the cause, prevention, or

methods of diagnosis or treatment of heart diseases, by correspondence

or by personal investigation of such studies, and with the approval of

the Surgeon General make available such information through appropriate

publications for the benefit of health and welfare agencies and organi-

zations (public or private), physicians, or any other scientists, and

for the information of the generel public."

"sec. 424. The[Rational Advisory Dental Research]council is aut1crlzed

..."(b) to collect information as to studies which are being carrited or.

in the United States or any other country as to the cause, prevention,

or methods of diagnosis or treatment of dental diseases and conditions,

by correspondence or by personal investigation of such studles, and with

the approval of the Surgeon General make available such Information

through appropriate publications for the benefit of health agetcies and

organizations (public or private), physicians, dentists, or any other

scientists, and for the information of the general public."
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"(b) to col. .ct information as to studies which are being carried on

in the United States or any other country as to the cause, prevention,

and methods of diagnosis and treatment of cancer, by correspondence or

by personal investigation of such studies, and with the approval of the

Surgeon General make available such information through the appropriate

publications for the benefit of health agenc:.es and organizations

(public or private), physicians, dentists, or any oth..-'scientists,
0

and for the information of the general public."

Part B--National Heart Institute

"Sec. 412. In carrying out the purposes of section 301 with respect to

heart diseases the Surgeon General, through the Institute and in co-

operation with the National Advisory Heart Council, ... shall--.,."(e)

establish an information center on research, prevention, diagnosis,

and treatment of heart diseases, and collect and make available through

publications and other appropriate means, information as to, and the

practical application of, research and other activities carried on

pursuant to this part."

"sec. 414. The [National Advisory Hear] council is authorized to--...

"(d) collect information as to studies which are being carried on in

the United States or any other country as to the cause, prevention, or

methods of diagnosis or treatment of heart diseases, by correspondence

or by personal investigation of such studies, and with the approval of

the Surgeon General make available such information through appropriate

publications for the benefit of health and welfare agencies and organi-

zations (public or private), physicians, or any other scientists, and

for the information of the generel public."

,,sec. 424. The[(National Advisory Dental Researca council Is autorized

..."(b) to collect information as to studies which are being carried or.

in the United States or any other country as to the cause, prevention,

or methods of diagnosis or treatment of dental diseases and condil'ions,

by correspondence or by personal investigation of such studies, and with

the approval of the Surgeon General make available such information

through appropriate publications for the benefit of health ageicies and

organizations (public or private), physicians, dentists, or any other

scientists, and for the information of the general public."



9-19

The Federal Water Pollution Control Act, Public Law 660, 84th Congress,

authorizes the Secretary to--

"collect and make available, through publications and other

appropriate means, the results of and other information as to research,

investigations, and demonstrations, relating to the prevention and

congrol of water pollution, including appropriate recommendations in

connection therewith...." (Sec. 4 (a) (1).)

It also provides that--

"The Secretary shall, in cooperation with other Federal, State,

and local agencies having related responsioilities, collect and dis-

seminate basic data on chemical. physical, and biological water quality
and other information insofar as such data or other information relate

to water pollution and the prevention and Control thereof." (See. 4

(c).)

The Nat..or-.l Health Survey Act, Public Law 652, 84th Congress, adds

section 305 to tne Public Health Service Act. Section 305 provides as

follows:

"(a) The Surgeon General is authorized (1) to make, by sampling

or other appropriate means, surveys and special studies of the population

of the United States to determine the extent of illness & disability

and related information such as: (A) the number, age, sex, ability to

work or engage in other activities, and occupation or activities of

persons afflicted with chronic or other disease or In*ury or handi-

capping condition; (B) the type of disease or injury or handicapping

conditions of each person so afrlicted; (C) the length of time that

each such person has been prevented from carrying on his occupation

or activities; (D) the amounts and types of services ro!ce'yed for or

because of such conditiu:s; and (E) the economic and other Impacts of

such conditions; and (2) in connection therewith, to develop and test

new or improved methods for obtaining current data on illness and

disability and related information.
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"(b) The Surgeon General is authorized, at appropriate intervals,

to make available, through publications and otherwise, to any interested

governmental or other public or private agencies, organizations, or

groups, or to the public, the results of surveys or studies made pursuant

to subsection (a)."

Public Law 159 - 84th Congress, as amended

"(b) The Surgeon General may... (2) collect and disseminate infor-

mation relating to air pollution and the prevention and abatement

thereof:..."

P.L. 87-582, the DHEW Appropriation Act for FY 1963, states:

11PREABL

"For necessary expenses in carrying out the Public Health Service

Act, as amended (42 T.S.C., ch. 6A) (hereinafter referred to as the

Act), and other Acts, including...expenses incident to the dissemination

of health informtion in foielgn ountries through exhibits and other

appropriate means;.. -"

The following U. S. Code citations are the legislative authority for

specific element3 within the Department of the Interior. Provisions for

collecting technia'. luyfcroLtIon, and often for making it public, are found

throughout these serti or. Cmne such section, concerning the Bureau of Mines,

is quaoted elou us a.a examplc:

U S. 'i"h rnd WJldlife Service

16 u. s. C. 6311 742a
661 742c (a)
662(b) & (fi) 742d
(63'c) 7.2d-1
665 742f-h
701 744 - 778a
715b 92

lCO8
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U. S. Geological Survey

43 U. S. c. 31 38
36 1 -44
36a 49
36b 50

U. S. Bureau of Mines

30 U. S. C. 1 41 553
3 411 556
4 451 641
5 - 8 452 645

13 -16 456

U. S. Bureau of Land Management

43 u. S.C. 2 17
6 18

13

U. S. Bureau of Rf.lamtion

43 U. S. C. 379 422g
412 435g (f)
422(c) 435 (a)

U. S. National Park Service
16 u. s. c. 14a 455a

17k 462
18a 469a
18f

U. S. Office of Coal Research

30 U. S. c. 662
666
667

U. S. Office of Saline Water

42U. S. C. 1952
1953
1956
1958a
1958b

U. S. Department of the Interior

The Secretary
5 U. s.c. 488

489
495
501
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43 u. s.c. 52- 56
87

361
364
364b - 364e
751

Public Law 386 February 25, 1913, amending the original Bureau

of Mines Act of 1910, requires the Bureau to disseminate information

concerning its investigations "in such manner as will best carry out

the purpose of this Act" (i.e., with a view to increasing the safety,

efficienty, and economic development of the U.S. mining and mineral

industries).

NATIONAL AERONAUTICS & SPACE AEMINISTRATION (NASA)

NASA responsibilities for technical information were established by the

following excerpts from the National Aeronautics and Space Act of 1958, Public

Law 85-568, 85th Congress; July 29, 1958:

"Sec. 203 (a) (3). - The Administration in order to carry out the purpose

of this Act, shall... provide for the widest practicable and appropriate

dissemination of information concerning its activities and the results

thereof."

"Sec. 102 (c) (1). - The aeronautics and space activities of the United
States shall be conducted so as to contribute materially to one or more

of the following activities:...The expansion of human knowledge of

phenomena in the atmosphere and space."

NATIONAL sVMCE FJTION (NSF)

The following is a list of all known legislative and executive authorities
affectirg the responsibilities or NSF for technical information services:

National Science Foundation Act of 1950, Public Law 507, 81st Congress,

2nd Session.

National Defense Education Act of 1958, Title IX, Public Law 85-864,

85th Congress; September 2, 1958 (H.R. 13247).
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Executive Order 10807, "Federal Council for Science and Technology,"

March 17, 1959; which also amended Executive Order 10521, "Administration

of Scientific Research by Agencies of the Federal Goverment," March

19, 1954.

Presidential Letter to Director, National Science Foundation (Dr.

Waterman), dated January 22, 1959.

Agricultural Trade Development and Assistance Act of 1954, Public Law

83-480 as amended by the Mutual Security Act of 1958, Public Law 85-477

(approved June 30, 1958) and as interpreted by Executive Order 10900,

"Administration of the Agricultural Trade Development and Assistance Act

of 1954, as Amended," January 6, 1961

From Public Law 507:

"Functions of the Foundation

"Sec. 3(a) The Foundation is authorized and directed--

"(1) . .

"(5) to foster the interchange of scientific information among

scientists in the United States and foreign countries;...

'Oeneral Authority of Foundation

"Sec. 11. The Foundation shall have the authority, within the limits

of available appropriations, to do all things necessary to carry out

the provisions of this Act, !=luding, but without being limited thereto,

the authority--

"(a) ...

"(g) to publish or arrange for the publication of scientific and

technical information so as to further the full dissemination of it.for-

mation of scientific value consistent with the national interest,..."

Under the terM of Title IX (Sections 901 and 902) of the National Defense

sducation Act of 1958, the Foundation was directed to establish a Science
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Information Service which would "(1) provide, or arrange for the provisions of

indexing, abstracting, translating and other services leading to a more effective

dissemination of scientific information and (2) undertake programs to develop

improved methods, including mechanized systems, for making scientific information

available." The Act also provided for the establishment of a Science Informa-

tion Council to advise and make recomnendations to the Science Information

Service.

The passbge of this law was followed by the President's approval on

December 7, 1958, of a plan (Baker report) proposed by his Science Advisory

Committee for the effective coordination of scientific information activities

within the Federal Government, and for the review, coordination and stimulation,

on a nation-wide basis, of activities in all areas of scientific information.

By a letter of January 22, 1959, the President asked the Foundation to carry
responsibility for implementing this plan. This letter was followed by

Executive Order 10807, dated March 13, 1959, which created the Federal Council

for Science and Technology and directed the Foundation to provide "leadership

in the effective coordination of the scientific information activities of the

Federal Government with a view to improving the availability and dissemination

of scientific information." Federal agencies were directed to cooperate with

and assist the Foundation in performance of this function.

In accordance with the provisions of the National Defense Education Act,

the Science Information Service was established by the Foundation on December

11, 1958. The Office of Science Information Service assumed the responsibili-
ties of its predecessor, the Office of Scientific Information, and undertook

the expanded and increased functions stipulated in the law. Appointment of

the Science Information Council was completed on December 30, 1958. Its

membership, specified in the Act, consists of the Librarian of Congress, the

Director of the National Library of Medicine, the Director of the National

Agricultural Library, the Head of the Foundation's Science Information Service,

and 15 additional members drawn irom various fields of science, librarianship,

scientific documentation, and the lay public.

NSF activities in the field of translations, etc. are covered in part

by the following excerpts:

"Sec. 5W (1) Sec. 104 of the Agricultural Trade Development and As-
sistance Act of 1954 (Public Law 480, Eighty-third Congress; 7 U. S. C.
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1704), as amended, is further amended by adding after paragraph (j) the

following new paragraph:

"(k) To collect, collate, translate, abstract, and disseminate

scientific and technolog*.cal information and to conduct research and

support scientific activi6.i u-ersers including programs and projects

of scientific cooperation between the United States and other countries

such as coordinated research against diseases common to all of mankind

or unique to individual regions of the globe, and to promote and s .pport

programs of medical and scientific research, cultural and educational

development, health, nutrition, and sanitation: Provided, that foreigr.

currencies shall be available for the purposes of this subse :t or (i:n

addition to funds otherwise made available for such purposes) only in

such amounts as may be specified from time to time in appropriation Acts;"

Public Law 86-108, (H.R. 7500), 73 Stat. 246, approved July 24, 1959,

amended this subsection by adding the word "research" after the work "conduct"

and by rephrasing the provision relating to the appropriation procedure. Public

Law 86-341, (H.R. 8609), 73 Stat. 606, approved September 21, 1959, added after

the word "globe" the following: ", and to promote and support programs of

medical and scientific research, cultural and educational development, health,

nutrition, and sanitation."

Responsibilities were delegated in Executive Order 10900 as follows:

"Sec. 4. Foreign Currencies.

(d) the purposes described in the lettered paragraphs of sec. 104

of the Act (7 U. s. C. 1704) shall be carried out, with foreign curren-

cles made available in consonance with law and the provisiots of this

order, as follows: ....

(11) Those urAer see. 104 (k) of the Act as follows: (i) Those

with respect to collecting, collating, t r ulatitr:, abstracting, and

disseminating scientific and technological information by the Director

of the Rational Science Foundation and such other agency or agencies as

the Director of the Bureau of the Budget, after appropriate corntatation,

may designate. (ii) Those with respect to programs of cultural and

education development, health nutrition, and sanitation by the Department
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of State. (iii) All others by such agency or agencies as the Director

of the Bureau of the Budget, after appropriate consultation, may designate.

As used in this paragraph the term "appropriate consultation" shall include

consultation with the Secretary of State, the Director of the National

Science Foundation, and any other appropriate Federal agency ... "

OFFICE OF SCIENCE AND TECHNOLOGY

Reorganization Plan No. 2 of 1962 creates the Office of Science and

Technology. In his transmittal of the Plan to Congress on March 27, 1962,

the President included the following comments:

"Considering the rapid growth and far-reaching scope of Federal

activities in science and technology, it is imperative that the

President have adequate staff support in developing policies and

evaluating programs in order to assure that science and technology

are used most effectively in the interests of national security and

general welfare.

'To this end it is contemplated that the Director [of OSTJ will

assist the President in discharging the respoisibiity of the President

for the proper coordination of Federal science and technology functions.

More particularly, it is expected that he will advise and assist the

President an the President may request with respect to:

"(1) Major pclicies. plans and pr ,grams of science and technology

of the varioua agencies of the Federal Government, giving appropriate

emphasis to the relationship of science and technology to national security

and foreign policy, and measures for furthering science and technology in

the Nation.

"(2) Assessment of selected s:ientific and techicJ.l developments

and program in relation to their Iupact on nationiu policies.

"(3) Review, integration, and coordination of major Federal activi-

ties in science and technology, givirig due consideration to the effects of

such activities on non-Federal resources and institutions.
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"(4) Assuring that good and close relatiors exist with the Nation's

scientific and engineering communities so as to further in every appropriate

way their participation in strengthening science and technology in the

United States and the Free World.

"(5) Such other matters consonant with law as may be assigned by

the President to the Office."

"The National Science Foundation has proved to be an effective instru-

ment for administering sizable programs in support of basic research and

education in the sciences and has set an example for other agencies through

the administration of its own programs. However, the Foundation, being

at the same organizational level as other agencies, cannot satisfactorily

coordinate Federal science policies or evaluate programs of other agencies.

Science policies, transcending agency lines, need to be coordinated and

shaped at the level of the Executive Office of the President drawing

upon many resources both within and outside of Government. Similarly,

staff efforts at that higher level are required for the evaluation of

Government programs in science and technology.

"Thus, the further steps contained in the reorganization plan are

now needed in order to meet most effectively new and expanding require-

ments brought about by the rapid and far-reaching growth of the Government's

research and development program. These requirements call for the further

strengthening of science organization at the Presidential level and for the

adjustment of the Foundation's role to reflect changed conditions. The

Foundation will continue to originate policy propcaals and recomendations

concerning the support of basic research and education in the sciences, and

the new Office will look to the Foundation to provide studies and infor-

mation on which sound national policies in science ad technology can be

based."

By appointment of the President, the Director of the Office of Science

and Technology also serves as Chairman of the Federal Council for Science and

Technologyp which was established by Executive Order 10807, March 17, 1959:

"Sec. 2. Functions of Council. (a) The Council shal conider problem

and developments In the fields of science and technolo and related



9-28

activities affecting more than one Federal agency or concerning the over-

all a.vancement of the Nation's science and technology, and shall recom-

mend policies and other measures (1) to provide more effective planning

and administration of Federal scientific and technological program,

(2) to identify research needs including areas of research requiring

additional emphasis, (3) to achieve more effective utilization of the

scientific and technological resources and facilities of Federal agencies,

including the elimination of unnecessary duplication, and (4) to further

international cooperation in science and technology. In developing such

policies and measures the Council, after consulting, when considered

appropriate by the Chariman, the National Academy of Sciences the

President's Science Advisory Committee, and other organizations, shall

consider (i) the effects of Federal research and developmnt policies

and program on non-Federal progrww and i±ntitutions, (ii) long-range

program plans designed to meet the scientific and technological needs

of the Federal Government, including manpower and capital requirements

and (iii) the effects of non-Federal programs in science and technology

upon Federal research and development policies and program.

"(b) The Council shall consider and recouerd measures for the

effective implementation of Federal policies concerning the administration

and conduct of Federal programs in science and technology.'

"Sec. 3. Agency ass.stance to Council.

"(a) For the purpose of eife'ctuati:.g this order, each Federal

agency represented on the Council shall furnish necessary assistance

to the Council in consonance with section 214 of the act of May 3, 1945,

59 Stat. 134 (31 U. S. C. 691). Such assistance WY Include (1) de-

tailiig employees to the Council to perform such functions, consistent

with the purposes of this order, as the Chairmn my assign to them,

and (2) undertaking. upon request of the Chairman,, such special studies

for the Council as come withtn the functions herein assigned to the

Council.

"(b) Upon request lf the Chairmn, the heads of Federal agencies

shall, so far as practicable, provide the Council with infozwvtion and

reports relating to the scientific and technological activities of the

respective agencies.
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"Sec. 4. Standing Comittees and Panels. For the purpose cf conducting

studies and making reports as directed by the Chairman, standing committees

and panels of the Council may be established in consonance with the pro-

visions of section 214 of the act of May 3, 1945, 59 Stat. 134 (31 U.S.C.

691). At least one such standing comittee shall be composed of scientist-

administrators representing Federal agencies, shall provide a forum for

consideration of common administrative policies and procedures relatihg to

Federal research and development activities and for formulation of recom-

mendations thereon, and shall perform such other related functions as may

be assigned to it by the Chairman of the Council."

In accordance with provisions of Section 4 of Executive Order 10807 and

as a result of recomendations of & Task Group on Scientific and Technological

Communication in the Government. the Federal Council established a "Comittee

on Information" at its May 22, 1962 meeting. The Comittee later adopted the

name, Committee on Scientific and Technical Information (COSATI).
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SECTION 10

REVIEW OF SELECTED PLANS

FOR A NATIONAL INFORMATION SYSTEM

During the past few years a number of plans have been developed for a national

information system for science and technology. The plans have suggested

organizations with varying degrees of formality and of reliance on automated

assistance. The developers of the plans have included professional librarians,

computer experts, and men of high standing in science, business, and govern-

ment who could bring fresh viewrpoints and valuable administrative experience

to bear on the information problem.

The primary purpose of reviewing these plans for a national information system

was to identify major features seen as important for such a system by a number

of information experts. (Some of these features are reflected in the presen-

tation of system requirements in section 4 of this report.) Like many other

aspects of the field of information retrieval, the idea of a national infor-

mation system utilizing the tools and techniques of automation mey be said

to have begun with Varnf .'Rr Bush's famous article, "As We May Think",

(Atlantic Monthly, July 1945). But the idea really caught fire only in the

late 1950s, perhaps sparked by the publication in 1958 of the PSAC (Baker)

Report on "Improving the Availability of Scientific and Technical Information

in the United States." All told, over twenty plans have been published dis-

cuasing--at widely varying levels of detail--the need for a national system,

what its iiature might be, and the difficulties of establishing it.

We have selected fifteen of the plans for review here, primarily those that

are best known. A secondary consideration was to select a wide range of

proposed organizations, from a single central information agency, covering

all of scence and technology, to a decentralized, widely dispersed system

of loosely associated information centers.

The latter arrarement should, of course, be recognized as the existirg

system." This "system" consists of the Federal, state, local, private,

academic, and industrial libraries and information centers of the United

States, together with the set of cooperative agreements on matters such as

acquisitions, lrans, and exchange through which they seek to carry out their

recponsibilIties. This de facto system does exist, and will continue to

lii'p,'



exist relatively unchanged, unless a conscious effort is made to chance it.

The alternative to formally establishing a national information system for

science and technology is not the absence of any such system, but rather the

continuance of the present, informal, very loosely organized system.

In this section we reviev the selected plans of national information systems

on two levels of detail. First, we give a sumary of common features of the

plans, plus comments on what we consider to be some significant gaps. Second,

we present organizational and technical aspects c? the plans in the form of

charts to facilitate comparisons aong the plans; and we have also included

diagrams of the organizational structures of those plans for which it vas

feasible to do so. In addition, we present a sumary of the Soviet Union's

information agency, the "All-Union Institute of Scientific and Technical

Information," known as VINITI. And we conclude with comments on selected

discussions of a national information system that do not fit readily into the

formt we employ in reviewing the plans.

10. 1 OUTLINE OF THE PLANS

The plans may be divided into two categories, those which dealt vith a limited

subset of the total national scientific and technical information problem with

a moderate degree of detail, and those w.ich treated the broad problem in very

general terms. Whether specific or broad, the plans generally envisioned a

decentralized system of information serviceL centers and a central capping

agency with varying degrees of authority.

Tvo features important to such plans--a discussion of necessary legislative

action and a time-phased implementation st-hedula--appeared only in the Crawford

Plan. Discussions of other featurec follow, under the headings: Organizational

Aspects; Scope of the Plans; Users; Costs; and Topics for Further Research.

e0tal ORGANIZATIONAL ASPECTS

The majority of the plans concentrated on the organizational aspects of the

national information vroblem and gave relatively little attention to its

technical aspects. Almost all the plans held that there should be a central

organization to administer the national Infbrmation system, and that the pro-

cessing and dissemination activities should be decentralized.

Explicitly or implicitly the central organization was seen to reside in the
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executive branch. Varying degrees of control and authority were proposed for

it. Some plans envisioned only a coordinating and advisory central organiz-

ation, while other plans proposed an autonomous organization with a full range

of fiscal, administrative, and operational powers. The majority of the plans

provided general guidelines outlining the responsibilities of the proposed

central organization, but no plan specifically defined its internal organi-

zatlonal structure or spelled out its functional responsibilities in adequate

detail. A few of the planE Fpecified the rank or positioni of the central

organization within the Federal structure.

The majority of the plans considered the national information problem from a

Federal viewpoint, but some attention was given to the problems of the inter-

face between Federal and non-Federal activities. The plans paid varying de-

grees of attention to the e^isting principal Federal S&T information-handling

activities. Generally, the maintenance of the existing system 'ras implied

with certain recommended modifications, the most common of which were increas-

ed coordination and the development of standardized procedures. Some of the

problems stemming from the fact that the Library of Congress is in the legis-

lative branch were addressed in the Crawford Plan.

Only a few of the plans considered the role of the over 900 existing regional

Government document depositories or the activities of the many smaller Govern-

ment organizations that engage in information-hadlirn activities. Some of

the plans dealt with the role of the professional societies in abstracting,

indexing, and dissemination. M?4st agreed that the Federal Government should

refrain from interfering with this phase of their activities and, furthermore,

that some measure of Federal support was required In order to aid in the main5 -

tenance and expansion of these activities.

10a SCOPE OP T3E PLANS

Most of the plans assumed that the information to be dealt with was already

in hand. They concerned themselves with the problems of storing, processing

(e.g., indexing, abstracting, translating), and disseminating the information.

Nowhere was any real attention givon to the problem of purging. Except in the

Weinberg Report, little attention was given to the acquisition problem in either

its collection or its evaluation aspects.

The collection problem can be conveniently discused under two headings,
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domestic and foreign. Only one plan dealt explicitly with the problems of

acquiring foreign literature. Saliently lacking was any discussion of the

large roles currently played by the State Department and by the intelligence

community in acquiring foreign literature, and how their efforts might be

integrated with a national information system. With regard to domestic

literature, the Weinberg Report alone recommended an evaluative selection of

technical reports for input to the system. Even this recommendation was con-

fined to the evaluation of technical reports; and it was implied that in the

case of Journal articles and books, the existing selection processes that

precede publication operate satisfactorily.

Most plans recognized the problem of informal communication, though they

declined to incorporate a means for dealing with such communication as part

of a national information system. This was one of the areas recommended for

further study by the Federal Government.

With respect to equipment problems, the plans tended to offer general state-

ments about the desirability of employing computers and microform-storage

techniques, together with cautions about the danger of placing too much reli-

ance in the potential of computers for solving all information-handling problems.

10.1e3 USERS

The problem of identifying the needs of the users of the proposed system was

generally overlooked in the plans. Most of the plans grouped their users into

gross categories, e.g., government, university, private industry, scientist,

technologist, student. Some of the plans recommended further studies of the

users of existing systems, though there was no emphasis on studies aimed at

unearthing and defining the unrecognized needs of users of scientific and

technical literature. None of the plans included in its scheme a mechanism

for on-going collection and exploitation of statistics and other da*.a on users

of the proposed system.

In general, the plans emphasized the "wholesaler-to-retailer" problem; i.e.,

the problem of getting documents from a central store (or from the appropriate

one of several ma.lor stores) to a local information service point, such as a

university or company library. It seemed to be assumed that the "retailer-

to-consumer" problem vas either non-existent or, at least, easily solvable.



The majority of the reports paid no attention to the educational problems

involved in the development of any national information system. Some plans

commented on the desirability of developirg academic curricula for "infor-

mation scientists" or of increasing the emphasis, in the training of librarians,

on the handling of scientific and technical information. Only the Warren and

Weinberg Reports regarded the education of users of the system as a major prob-

lem. The Weinberg Report included a recommendation that training in the use

of information systems be incorporated in the basic curricula for scientists

and engineers, along with a recommendation for better training in writing as

a means toward improving the generation of scientific and technical information.

10.14 COSTS

The majority of the plans dealt only in general terms--if at all--with the

budgeting and costing aspects of their proposed "systems." Those plans that

did present costing figures gave only very gross estimates of required Federal

expenditures (the Crawford Report was the most detailed in this respect).

Every plan required the expenditure of Federal funds in one form or another

(e.g., direct funds to finance the central agency, plus grants-in-aid). One

proposal claimed that its system would eventually be self-supporting.

10e 1*5 TOPICS FOR FURTHER RESEARCH

Most of the plans identified areas requiring further research and investiga-

tion. The most frequent recommendation was to develop "standards" of one kind

or another (e.g., standards for indexing, abstracting, coamunications, hard-

ware, cataloging). A notable feature of these recommendations was that the

plans called for what was to be standardized, but made no recommendations about

how this was to be accomplished. The next most frequently mentioned areas for

additional research were those of developing educational curricula and of

studying the needs for better equipment and facilities. Other important topics

proposed for research and investigation included:

(a) Informal communications.

(b) User needs and characteristics.

(c) Tnventoriec of libraries and other information resources.

(d) Improvement of publications and technical writing.

(e) Copyright and patent problems.

(f) Classified and proprietary information.
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10.2 CHARTS ON NATIONAL INFORMATION SYSTEM PLANS

The preceding paragraphs have presented a summary of organizational and tech-

nical aspects of the selected plans for a national information system. At the

end of this section (placed there, for convenience, after the following dis-

cussions of VINITI and of three important expositions of the need for a nat-

ional information system), we present a set of charts dealing with details of

the plans. The set begins with charts detailing organizational aspects. Each

individual chart consists of two successive fold-out pages. Next are charts

detailing technical aspects of the plans, each chart again consisting of two

pages. Following next is a chart detailing some of the technical recommendations

in the plans. Concluding the section are organization diagrams for some of

the plans.

10.3 VINITI, THE ALL-UNION INSTITUTE OF SCIENTIFIC AND TECHNICAL INFORMATION

10.3. 1 SHOULD VINITI BE A MODEL. FOR A U.S. NATIONAL INFORMATION SYSTEM?

The problems stemming from the growth of S&T information and documents are by

no means restricted to the United States, and these problems are receiving

increasing recognition in other countries as well as in ours. Within recent

years France, Great Britain, Japan, and West Germany, for example, have an-

nounced plans or undertaken steps for establishing concerted national attacks

on the problems of S&T information. Among the various foreign efforts, however,

the Soviet Union's attempts to cope with these problems have been given the

greatest amount of attention in this country, chiefly in respect to VINITI,

the All-Union Institute of Scientific and Technical Inforr-tion, which dates

from IQ52. Since VINITI has received so much attention, it is appropriate to

discuss it here at some length in order to dispel certain widely held erroneous

notions about it.

There is a widespread impression in the United States that VINITI constitutes

the entire Soviet S&T information system, that It is a completely centralized

organization, and that it is an ideel answer to S&T information problems. None

of these belerf i0 correct. Because of them, however, the All-Union Institute

1i

VINITI is an acronym derived from the English transliteration of the Russian
name for the institute. Vsesoyuzna Institut Nauchnoy i Tekhnicheskoy Informatsii.
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has frequently been offered as a justification for a comparable United States

effort to establish a national information system, as a model for such a United

States system, and as an argument by analogy for making a United States system

a centralized one.

Confronting this argument, the Baker Report commented: "Available evidence

indicates that the Institute operates effectively in meeting the needs of

Russian science. But, it must not be overlooked that in planning the estab-

lishment and operations of the Institute, the Russians could not call upon

the services of scientific information organizations such as we find already

in existence in the porivate enterprise structure of our country, and which

have been in operation many years. The solution the Russians have developed

for meeting their own problems in our judgement would not [the Report's

italics] be equally effective in meeting ours."

Without commenting in turn upon the P'ker Report's statement, we present a

brief outline of VINITI, summarizing some of its features under the same

headings of organizational and technical aspects which we use to discuss the

various proposals for a United States system.

10.3.2 SUMMARY OF APPROACH

VINITI collects scientific and technical information from over 90 countri-'s

in more than 60 languages. Some 12,000 foreign and 2,500 domestic Soviet

serials are subscribed to. In addition, patents, monographs, books, procced-

ings, etc., are covered. Incoming information is routed to language and'or

subject specialists, translated and/or abstracted, and the abstracts are

published in one or more issues of an appropriate Referativny Zhurnal (Abstract

Journal). As of 1963, RZhs were published monthly or biweekly in 23 series

covering broad subject areas, with 120 subseries covering subdivisions ef

these broad areas, plus 30 monthly or bimonthly series covering cross-disciplinary

areas of specialization.

In addition to the basic RZhs, VINITT also publishes a large number of series

of Ekspress Informatsiya (Eypress Information). These include especially

important results that merit very rapid dissemination. A third series, called

Itogi Nauki (Scientific Results), presents summaries and retrospective state-

of-the-art studies. And, not content with these abstracting and revievring

activities, VINITI also publishes the equivalent of Library of Congress catalog

cards for scientific and technical documentsp
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A separate VIlITI responsibIlity is research and development in the area of

automated equipment and techniques for handling information.

10.3.2 MAJOR ENTITIESt FUNDING, STAFFINGe AND FUNCTION

VINITI is administered jointly by the Academy of Sciences of the USSR and the

State Comittee for the Coordination of Scientific Research (formerly known

as the State Scientific-Technical Committee). This split would appear to

have resulted more from historical reasons than from logical determination of

a position for VINITI. Internally, VINITI has three major subdivisions.

headed by a Deputy Director for Foreign Relations, a Deputy Director for In-

formation Processing, and a Deputy Director for Research. VINITI is largely

centralized, with a full-time staff of about 2,200 (as of 1963) located in

Moscow. However, some 20,000 outside scientists and technicians assist by

acting as part-time abstractors.

The RZhs are sold by subscription, but it is not known whether the proceeds

from the sales cover the production costs.

10e3.4 SUBSIDIARY E6NTITIES: FUNDING, STAFFING, AND FUNCTION

Contrary to the widespread notion that the Soviet S&T information system con-

sists solely of the centralized VINITI, the Pucinski Committee's report points

out that the "network consists of 84 national-level organizations; these include

ten specialized information institutes (e.g., the All-Union Scientific-Research

Institute of Technical-Economic Information of Radioelectronics), 94 regional

bureaus of technical information at the sovnarkhozes (economic units based on

regional administration), over 4,000 bureaus of technical information at

research institutes and production facilities, and more than 16,000 technical

libraries."

To the same point, Boris M. Tareev of VINITI writes: "In addition to the

information activitieo of [VINITI , considerable work is also done in other

organizations. The Book Chamber prepares a bibliographic listing of all the

books published in the USSR, and issues a weekly bibliography Knizhnaya

Letor s' (Book Index). The papers from many Soviet journals and publications

of Soviet scientific research institutes are listed in the weekly Letopis'

Zhural'nykh Statei (Index of Periodical Articles). Book reviews and critical

reviews are listed in the quarterly Letopisl Retsensii (Review Index). The

descriptions of bibliographic guides which have been issued in separate editions

. I
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or have been published in journals and books are listed in the annual Biblio-

grafiya Sovetskoi Bibliografii (Bibliography of Soviet Bibliographies). Books

published abroad are listed (and often reviewed) in the monthly Novye Knigi za

Rubezhom (New Books Abroad) which is published in two series by the Foreign

Literature Publishing House. Information on new inventions for which authors'

certificates have been issued in the USSR are reported in Byulleten' Izobretenii

(Bulletin of Inventions) published by the Committee for Inventions and Discoveries.

Annotated bibliographies of scientific literature by subject field are issued

from time to time by the Academy of Sciences of the USSR, and by some of the

larger libraries, etc. The USSR Academy of Sciences publishes lists of publica-

tions by notable scientists of the USSR. Many institutions of higher learning

issue lists of literature recomnended for their students and research workers.

Many ministries, agencies, sovnarkhozes (regional economic ccuncils) and the

larger industrial enterprises compile specialized bibliographic bulletinS in

different, relatively narrow, subject fields of technology to inform the workers

in industry of published reports on new and significant developments."
1

It thus appears that VTNITI itself serves primarily the functions of acquisition,

processing (translating and abstracting, in part through its outside part-time

employees), and dissemination via its journals and special reports. Information

storage and retrieval appear to be carried out primarily within other components

of the Soviet information system.

10 3.5 ESTIMATED ANNUAL COSTS

No cost figures appear to be available for VINITI or other components of the

Soviet information system.

10*36 SYSTEM INPUTS1 DOCUMENT TYPE9, ORIENTATION, SOURCES o AND PRiE-INPUT

PROCESSING

As of 1963, VINTTI subscribed to about 12,000 foreign and 2,500 domestic

Russian scientific Journals. Tt also receives books, conference proceedings.

patents, standards, monol.raphs, etc. Tts RZhs cover a variety of fields that

avpear to have been determined pragmatically rather than by any "logical"

e-aterorization of Pnowledge. For example, among the basic wib.'ect-area serlor

lareev, Boris M. "Methods of Disseminating Scientific Information, and
Science Information Act|kities in the USSR," American Documentation, July
1962, p. 340.

pw
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of RZhs, the Pucinski Committee's report lists such epistemologically disparate

areas as air transportation, biology, geology, light industry, mathematics,

?hysice and water transportation. Nevertheless, TareevI reports that VINTTT's

RZhs do "not cover several important fields of science and technology, such

as medicine (where a similar Journal is published by the Academy of Medical

Sciences of the USSR), building and construction, farming, and others."

10,3e7 SYSTEM USERS1 INSTITUTIONS AND ORGANIZATIONS, INDIVIDUALS* AND TYPES

OF REQUESTS

VINITI's users include both institutions and individuals. The broad subiecc-

area RZhs are generally subscribed to by institutions; the more specialized

RZhs, which are smaller and hence less expensive, are subscribed to by individu-

als. VINITI also sells photocopies and microfilm copies of papers referenced

in the RZhs, translations of such papers, and bibliographic cards (i.e., catalog

cards). Bibliographic searches are also made on request, but the Pucinski

Committee's report suggests that VINITI is trying to shift the burden of such

searches to other organizations, such as the libraries to which it sells catalog

cards.

10*3.6 HARDWARE ORIENTATION

As of 1963, VTNTTT made little use of automated equipment or technique., though,

of course, Its printing activities entailed machinery. Its Research Division

Is concerned with developing equipment for large-scale, long-term machine

storage and retrieval of information.

10e3.9 TYPES OF INTERNAL PROCESSING AND SYSTEM OUTPUTS

VINITI prepares bibliographic citations for Incoming material, translates

material when necessary, abstracts material In-hoi*ee or sends i. out to its

part-tie abstractors, and publishes the abstracts !n Its various series of

R?)hs and in its Ekspress Infermatsiya and Itogi Nauki series. Apparently,

dlsseminaticn is entirely by subscription or direct purchas.' i.e., the

available published literature on VINTV does not suggest thLt any special

alerting function or active dissemination is carried out.

10P cit., p. 31.
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10.*3910 TROUBLES IN T14E USSR' S S&T INFORMATION SYSTEM

Contrary to the noti-rn that VTNTTI constitutes a model information system,

the Soviets themselves can be found criticizing it. For example, at a rconfer-

enc7e in Moscow on 1c) April 1964, sponsored by the St!.te Comittee for the

Coordination of Scientific Research, numerous troubles with the Soviet infor-

mation system were discussed. In a paper presented to tnis conference, with"

the lengthy title of "Results of a Check of the Fulfillment of the Resclution

of the Counc4l of Ministers of the USSR 'About Measures for the improvement

of the Organization of Scientific and Technical Information In this Country',"

V. S. Malov made such statements as:
"tSerious Inadequacies in the work of information have
been revealed."

"In the institutes of scientific and technical information,
publishing activity Is hypertrophied, to the detriment ofIother formn of information -qork."

"The institutes co-ntin,.e to publish periodi-als that duplicatej other scientific end technical journals."

"9Tn conection with the tendency to publish more, workers of
GosINTT [the State Scient fic Research Institute of Scientific
and T7.chnl!!al informationj expended mich energy on the search
for suh ,nribers for their vultli cations; the Institute sent
numerour representat',ves to the Union Republics."

"Publizhin- activity or In-,titute.- of .cientific rind techn!1-il
Infornit ion -,tsh taite vsry denrly. Enterpri-es pny for
th~clr pub1ontionr at a price exceedinr- ty 'a-5 ti-e the re,,r1i
vaiurs .es'tibinhed for Sltate publiohing houcer."

"Prrioif isrue of V'ITflTT'r publicationn 'ire InrerminniblyI
af'v~r puflicrition of the airticle abroad; not infreqiuently
there Periodr are r-xtErdod to a yeair and more."

"In 0hc '-'rra I t.-1'tut.,. of Sclentific rind Technical
;nfAro-r.-Vton " te Food In~Iustry, preparailon of zurveyr
4..k,,:1 ;ip In ) -onthrs or more."

"ITn collocion:: of the Tntrtitute of 'Teeh-r.cd inrormaior
61.' 'Tkraiins ^-R4. r'iteria)c ar- Plicsd aifter lapr..'s ofLA .11 owc Vrirr arorr rut l1caior.-

-in u~e f foreign scientifican ohil
~I ra*ur- i: u;rrs. fac rlly orrnr . !1 ; aictions: of

~ns~'u'o:arg4 Jer.-i1!nt-s re liM'~quately ccordln'i'ed.
T'hroforp. the s'im- po~ricoIicalr are :tubrcribsed( to by
nwimerour orcrnzatlonr,. Thuc, th~e American 'Journal of the
Iron "d Steel Jhtitiate, is ordered in 120 copies. Thaese
jOurtials are used poorly. Du'in a check ci the use of
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foreign journals in the libraries of a number of scientific
research institutes in Moscow, it was found in many cases that
whole sets of foreign journals lie without being disturbed,
or are used by readers only one or twice in several years.
At the same time, due to unwise expenditure of roreign
exchange allocations, many journals do not generally enter
the Soviet Union, as a consequence of which abstract

information published by VINITI turns out to be incomplete."

Malov had much more to say along the same lines, but what we have quoted

should suffice to give the flavor of his criticisms--and to provide the

reader with an all-too-familiar echo of problems of S&T information handling

in the United States.

10.4 OTHER CONTRIBUTIONS TO PLANNING FOR AN S&T INFORMATION SYSTEM

The discussions reviewed below did not lend themselves to being analyzed in

the same manner as the selected plans for a national information system. Yet

they are significant contributions to overall planning efforts for any system

addressing it.elf to the problems of S&T information and document handling

a i, as such, deserve the special attention accorded them here. (Other perti-

nen. references are provided in the bibliography following section 11 of this

report.)

10.4.1 THE HUMPHREY REPORT

U. S. Congress. Senate Comnittee on Government Operations.

"Sumary of Activities Toward Interagency Coordination."

Senate Document 369. 89th Congress, 1st Session.

Washington, D. C., Government Printing Office, 1965.

The report was issued over the signature of Vice President Hubert H. Humphrey,

the then Chaiiian of the Subcommittee on Reorganization and International

Organizations. Among the studies reviewed in this report is one entitled

"Interagency Coordination of Scientific and Technical Information." Its ob-

jective was 'to help assure maximum efficiency of Federal programs in storage,

retrieval, review, and dissemination of scientific and technical Tnformation."

After a review and summary of past activities in this area, the study concludes

by presenting views of and suggestions for the future. The renommendations are:

1. (ontrol of physical items

(a) A mechanized invencory of scientific Journals and other

publications should be issued serially.

" " im im ma mm..........m



10-13

(b) A cooperative cataloging system should be developed

leading toward a mechanized national union catalog

as well as specialized catalogs.

(c) An effective coordinated acquisitions program is needed.

(d) An effective transmission network for facsimile and

microform is needed.

2. Control of description, of information contents of items. Standards

are needed for:

(a) General characterization of the contents of a book or article.

;b) Identification of specific data, ideas, etc.

3. Coordinated provision of local access

Other subjects stressed by the study include: (1) the need for Federal unity,

(2) information as a resource, (3) high-speed transmission, and (4) non-printed

media.

10,4,2 THE PUCINSKI REPORT

"Hearings before the Ad Hoc Subcommittee on a National Research Data pro-

cessing and Information Retrieval Center of the Committee on Education and

Labor, House of Representatives, 88th Congress, 1st Session, on H.R. 1946,"

Appendix to Vol. 1, Part 1, 2, 3. Washington, D. C., Government Printing

Office, 1963.

These hearings were held to determine if the National Defense Education Act

should be amended to permit the Office of Science Information Service to

establish a National Research Data Processing and Information Retrieval Center.

The subcommittee was chaired by Rep. Roman C. Pucinski. The subcommittee heard

many witnesses from various Government agencies, private industry, scientific

societies, and universities.

In his opening remarks Rep. Pucinski set the stage for the significance of

these hearinn when he said, "This Nation spends billions of dollars annually

In scientific rorearch both through activities of the Federal Government and in,

the private sector of our economy. There can be no question that some adequate

method muct be determined to coordinate the knowledge gained from this massive

resvearch and uike i, r-adily available to all of our scientists...This whole
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matter of properly coordinatiAig and making available to scientists scientific

research...is rapidly becor ng one of the most important problems to confront

this nation."

In addition to the testimony of the witnesses, the report (and its associated

appendix) provide a fine compilation of factual data, studies, expert opinion,

and reports relevant to national S&T document and information handling problems

and activities.

104,3 LICKLIDER PANEL REPORT

Report by an Office of Science and Technology Panel on Scientific

and Technical Communications to Dr. Donald F. Hornig, President's

Science Advisor, 8 February i965. (The Panel was chaired by Dr.

J. C. R. Licklider.)

The purpose of the report was to assess the situation in, and the trend of,

scientific and technical communication. The results were:

1. OST support is needed to meld public and private efforts in

information handling.

2. Fair progress is being made by Federal agencies to handle

federally generated information.

3. COSATI is doing a good job.

4. The Government is only partially successful in its efforts to

integrate private and public services.

5. Demands for a unified system are increasing.

6. The field is not yet well enough defined to attempt to design

a national system.

7. A coherent plan and strong leadership are needed.

The recommendations were:

1. OST should strengthen its leadership.

2. Follow-on panels should be established to study the problems.

3. Journals, monographs and bnoks have not been given enough

attention. The library system should be developed.

4. "Conspicuous portalr" should be available for users of the

system.

5. There is a need for more interaction between users and

system designers.

- - - --~ -. . . . -i .
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6. Technical writing should be improved.

7. Experiments (pilot type) should be run.

Other topics difcuised were:

1. Specialized technical information centers.

2. Centralization and distribution.

3. The "real" needs of users.

4. Effective use of computers.

5. National and local libraries.

6. Tnformal cummunications.

7. Review articles and monographs.

8. Government subsidy and the publishing industry.

O. Security and proprietary considerations.

Three appendices discuss:

1. Proposed explorations and experiments in S&T communications.

2. Two suggestions concerning government nubsidy of the publishing

industry.

3. The concept of "national library."



PLAN SUMMARY OF APPROACH & CONTENT

STANFORD SRI,
A DRAFT PROCRA;.I F rl A NATIONAL TECHNICAL A VERY BROAD AND NONSPECIFIC PROPOSAL. PLACES HEAVY RELIANCE ON COMF

INFORMATION CENTER USAGE. HEAVY EMPHASIS ON NEED FOR FURTHER R&D. SPECIFIES NEED FOR CI

STANFORD RESEARCH INSTITUTE ASPECTS WITH THE EXCEPTION OF DECENTRALIZED TECHNICAL CENTERS.

JANUARY 19 ,

CRAWFORD

SCIENTIFIC AND TECHNOLOGICAL COMMUNICA- THIS REPORT OFFERS SWEEPING REORGANIZATION AND REORIENTATION OF THE F

TION IN THE COVERNMENT:TASK FORCE REPORT HOUSE. SWEEPING LEGISLATIVE CHANGES ARE PROPOSED WHICH WOULD, FOR E

TO THE PRESIDENT'S SPECIAL ASSISTANT FOR AND TECHNOLOGY DIVISION FROM LC, REMOVE RESPONSIBILITY FOR THE CLEARI

SCIENCE AND TECHNCLOGY ' FER THE SIE TO THE PROPOSED "CLEARINGHOUSE" ORGANIZATION. USER EMPHA

JAMES H. .RAWFORD. JR. , CHAIRMAN. ET AL. NOT EXCLUDE THE SCIENTIFIC AND TECHNICAL USERS. INFORMATION TO BE PRC

APRIL I'62 R&D PROJECT-
, 

PRESENT AND PROPOSED) AND INFORMATION ABOUT R&D PROJECT

SPONSOR: JEROME B. WIESNER COSTS. FACILITIES. ETC.). THE PRIVATE SECTOR OF THE INFORMATION HOUSE

OFFICE OF SCIENCE AND TECHNOLOGY ERED BY THE TASK GROUP (BY DIRECTION). HEAVY EMPHASIS IS PLACED ON LEA

AND SUPPORT FROM THE EXECUTIVE BRANCH (SPECIFICALLY THE PRESIDENT). I

ALLY ORIENTED AND DOES NOT ADDRESS THE TECHNICAL PROBLEMS TO ANY GREA

CAHN

'B. I.T.S.' - BUREAU OF INFORMATION FOR OUTLINES A "NETWORK" CENTERED AROUND THE "B .I.T.S," IN THE DEPARTMENI

TECHNOLOGY AND SCIENCE PROPOSED AS 'KEY WOULD BE THE NATIONAL COLLECTION. STORAGE, DISSEMINATION, AND REFERRA

-.TATION' OF FEDERAL 'NETWORK' OF INFOR- ERATION WOULD LEAD TO MACHINE SYSTEM COMPATIBILITY AND INTEGRATED DIS

MATION bLNVICES TO U.S. FREE ENTERPRISE FEDERAL LIBRARIES AND INFORMATION CENTERS. TOGETHER WITH ANY PRIVATE (

SYSTEM' JOIN THE NETWORK. THE FIELD OFFICES OF THE DEPARTMENT OF COMMERCE WO

JULIUS N. CAHN. DIRECTOR. SCIENTIFIC POINTS TO THE PUBLIC.

PIESEARCN P.#OJECT. SUBCOMMITTEE ON

REORGANIIATION AND INTERNATIONAL

ORGANIZATIONS. COMMITTEE ON GOVERN-

MENT OPERATIONS. U.t. SENATE

i7 JANUARY 196a

LEGEND:

FCST = ODEAAL COUNCIL FOr I ENCE AND TECHNOLOGY

LC a L ISIWARY OF CONGRESS

NI NO? SPECIFIED

NTI = NATIJNAL. TECHNICAL INFORMATION CENTE

OSTOFFICE Ofi SCIENCE AND TECHNOLOGY

PSAC = PRESIOENT'S sIClNE ADVISORY COMMITTEE

Sit a SCIENCE INORMATION EXCHANQGA
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MAJOR ENTITY(IES)
SOURCE OF FUNCTIONALITNAM4E(S)STF

FUNDING RESPONSIBILITIES

2MPUTER AND ASSOCIATED HARDWARE A CONSTITUTED FEDERAL FEDERAL SMALL POLICY (OVERALL)

CENTRALIZATION OF ALL SYSTEM AGENCY CONTRACTUAL (NTIc & R&D)

ADM INISTRATI,"E (OVERALL)

COORDINATION

REVIEW & CONCURRENCE
(ALL FEDERAL PROJECTS)

ENCOURAGEMENT
(PRIVATE PROJECTS)

E FEDERAL SIDE OF THE INFORMATION OST (PSAC & FCST) FEDERAL COMMITTEE FEDERAL POLICY

R EXAMPLE, REMOVE THE SCIENCE TYPE DIRECTION AND REVIEW OF

ARINGHOUSE FROM COMMERCE, TRNS- PLANS, PROVIDE FOR IN-

PHASIS IS ON MANAGEMENT BUT DOES TERFACE WITH PRIVATE

PROCESSED INCLUDES THE CONTENT OF

ECTS (EQUIPMENT, PERSONNL. N

USE IS NOT SPECIFICALLY CONCID- MAINTAIN IN ENTORY
RESOURCES INVENTORY

LEADERSHIP, POLICY FORMATION. NATIONAL TECHNICAL FEDERAL RESOURCES

THE REPORT IS ORGANILATION- RESOURCES BOARD CHIALINGSURESTEAT DGREE.TECHNICAL RESOURCES

REAT DEGREE. CLEARINGHOUSE SERVICE

AND BUREAU OF TECHNICAL

RESOURCES ANALYSES
ACTIVITIES

lENT 
V 

OMMERCE. b.I.T.S. B.I.T.S. - BUREAU OF FEDERAL, NS NATIONAL COLLECTION.

:RRAL CENTER. VOLUNTARY 1OO0- INFORMATION FOR PLUS MODEST STORAGE, DISSEMINATION

DISSEMINATION AMONG EXISTING SCIENCE AND TECH- FEES FOR AND REFERRAL CENTER

TL OiGANIZATIONSTHAT WI.,HED TO NOLOGY (COMMLHCE PRIVATE USERS

WOULD BE MAJ.)R DISSEMINATION DEPARTMENT)

Table 10-la. Organizational Aspects of
Stanford, Crawford, and
Cahn Plans

- .t •• - 'W



SUBSIDIARY ENTITY(IES)

SOURCE OF F"
PLAN NAME(S) STAFF

FUNDING RES

STANFORD (SRI)
A DRAFT PROGRAM FOR A NATIONAL TECHNICAL NATIONAL TECHNICAL FEDERAL & LARGE TECH- COORDI

INFORMATION CENTER" INFORMATION CENTER USER NICAL COMMU

STANFORD RESEARCH INSTITUTE (NTIC) (INTERIM) CONTR

JANUARY 1958 SERV.

TRANSL

ABSTRA

INDEXII

DISSEN

CRAWFORD
"SCIENTIFIC AND TECHNOLOGICAL COMMUNICA- GOVERNMENT R&D AGEN- FEDERAL NS COORDI

TION IN THE GOVERNMENT:TASK FORCE RLPORT CIES (VIA A "HIGHLY & CON

TO THE PRESIDENT'S SPECIAL ASSISTANT FOR PLACED OFFICE" IN EACH) PROVID

SCIENCE AND TECHNOLOGY" PATIB

JAMES H. CRAWFORD. JR., CHAIRMAN. ET AL. AND 01

APRIL 1962 BUREAU OF TECHNICAL FEDERAL NS DIRECT

SPONSOR: JEROME B. WIESNER RESOURCES CLEARING- WHICH

OFFICE OF SCIENCE AND TECHNOLOGY HOUSE SERVICE (BTRCS) ON THE

FUNDS

EQUIPh

AND S

BUREAU OF TECHNICAL FEDERAL NS PROVI
r

RESOURCES ANALYSIS ALYSIS

(BTRA) I) FUN

& MANF

& EQUI

NSF FEDERAL NS SUPPOI

SC I ENI

EDUCA.

FACILI

STINFC

5 CLEARINGHOUSES FEDERAL NS -EE TE

CAHN
-B T. S.' BUREAU OF INFORMATION FOR EXISTING FEDERAL NS NS

TECHNOLOGY AIU SCIENCE PROPOSED AS 'KEY LIBRARIES AND IN-

STATION' OF FEDERAL 'NETWORK' OF INFOR- FORMATION CENTERS,

MATION SERVICES TO U.S. FREE ENTERPRISE PLUS COMMERCE

SYSTLM- FIELD OFFICES, PLUS

JULIUS N. CAHN, DIRECTOR, hCIENTIFIC VOLUNTARILY COOP-

RESEARCH PROJECT. SUBCOMMITTEE ON ERATING PRIVATE

REORGANIATION AND INTERNATIONAL ORGANIZATIONS

ORGANIZATIONS. COMMITTEE ON GOVERN-

MENT OPERATIONS. U.S. SENATE

17 JANUARY 1962

LEGEND:

NAa NOT APPLICAkE

N. a NOT SPECIFIED

STINFO m SCIENTIFIC AND TECHNICAL INFORMATION A
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ESTIMATED CENTRALIZED
FUNCTIONAL ANNUAL COST AND/OR

RESPONSIBILITIES DECENTRALIZED

H- COORDINATION $50M IN FIRST YEAR; CENTRALIZED POLICY & ADMIN-
COMMUNICATION S1OOM ANNUALLY IN ISTRATION

CONTRACTUAL (SUPPORT SUCCEEDING YEARS DECENTRALIZED CENTERS

SERVICES) (UNCLEAR HOW)

TRANSLATING

ABSTRACTING

INDEXING

DISSEM INATION

COORDINATE THE DIRECTION $60M CENTRALIZED POLICY AND
& CONTROL OF STINFO REVIEW FOR FEDERAL PARTI-

PROVIDE FOR AGENCY'S COM- CIPANTS, CENTRALIZED

PATIBILITY IN FUNCTIONS CLEARINGHOUSES FOR R&D

AND OPERATIONS STINFO

DIRECT CLEARINGHOUSES LOOSELY CENTRALIZED
AUTHORITY FOR FEDERAL

WHICH COLLECT INFORMATION
AGENCY IN-HOUSE R&D ACTI-ON THE R&D RESOURCES OF

VITIES
FUNDS, FACILITIES. MANPOWER,

EQUIPMENT, ORGANIZATIONS.

AND STINFO

PROVIDE COORDINATED AN-

ALYSIS OF R&D RESOURCES:

I) FUNDS, 2) ORGANIZATION

& MANPOWER, 3) FACILITIES

& EQUIPMENT, & 4) STINFO

SUPPORT BASIC RESEARCH,

SCIENTIFIC & TECHNICAL

EDUCATION, RESEARCH FOR

FACILITIES & EQUIPMENT, &

STINFO RESEARCH

SEE TECHNICAL ASPECTS

NS NS DECENTRALIZED EXCEPT FOR

S. IT.S,

Table 10-lb. Organizational Aspects of

Stanford, Crawford, andCahn Plans



PLAN SUMMARY OF APPROACH & CONTENT

WEINBEK,

'SCIENCE. GOVERNMENT. AND INFORMATION' PRESENTS. RATHER THAN A SYSTEM PLAN. A LARGE NUMBER OF RECOMMENDATIONS TO THE TEC

ALVIN M. WEINBERG. CHAIRMAN. ET AL.. ITY AND TO GOVERNMENT AGENCIES, CONCERNING FUTURE ACTIONS TO IMPROVE THE COMMUNICA

PANEL ON SCIENCE INFORMATION. TIFIC AND TECHNICAL INFORMATION. IN THE WORDS OF THE REPORT, ITS "MAJOR FINDINGS AN[

PRESIDENT'S 5CIENCE ADVISORY TIONS' SRE: *THE WORKING SCIENTIST MUST.. ,SHARE MANY OF tHE BURDENS THAT HAVE TRAE

COMMITTEE CARRIED BY THE PROFESSIONAL DOCUMENTALIST. THE TECHNICAL COMMUNITY GENERALLY MUS

10 JANUARY 19f3 LARGER SHARE THAN HERETOFORE OF ITS TIME AND RESOURCES TO THE DISCRIMINATING MANAGE

EVER-INCREASING TECHNICAL RECORD. DOING LESS WILL LEAD TO FRAGMENTED AND INEFFECTI

TECHNOLOGY.

MANAGEMENT TECHNOLOGY

A NATIONAL. SCIENTIFIC AND TECIIOLOGICAJL PROPOSES THE CREATION (BY THE FEnERAL GOVERNMENT) OF A NATIONAL DOCUMENTATION CENT

INFORMATION SYSTEM" NATIONAL INFORMATION CENTER (NIC). ALL EXISTING LIBRARIES AND DATA AND INFORMATION (

MANAGEMENT TECHNOLOGY. INC. BECOME TECHNICAL INFORMATION CENTERS FOR THE SYSTEM. EXISTING GOVERNMENT INFORMA

APRIL 1963 WOULD BECOME EITHER SPECIALIZED TECHNICAL DOCUMENT OR INFORMATION CENTERS IN THE 5'

AEC. NASA. NLM, ETC.). NIC'S AND NDC'S WOULD ALSO LXIST AT A REGIONAL LEVEL. BASIC

POSAL OrtERS AN ORGANIZATIONAL APPROACH TO THE SOLUTION OF THE NATION'S INFORMATION

ALSO RECOGNIZES THE NEED OF CONGRESS FOR AN ORGANIZED EITHOD OF OBTAINING INFORMATI

LEGEND;

CFSTI -- CLiARINGHOUbF FOR FEORAL SCIENTIFIC AND TEGHNICAL INFORMATION

COSATI -. COMMITTE ON SCIENTIFIC AND TECHNICAL INFORMATION

DOG - D9FENSE DOCUMENTATION CENTER (DO)

OTIC DIVISION Of TECHNICAL INFORMATION EXTENSION (ACC)

rCST-' FEDERAL COUNCIL FOR SCI.NCE AND TECHNOLOGY

NA * NOT APPLICAUILE

NIS ' NATIONAL INFORMATION SYSTEM

NS NOT SPECIIEO

OTI OF- rFIC OF SCIENTIFI 'I TtCHNICAL INFORMATION (NASA)

Psc , Pofsi[NrT'S ACIENCE A, sOoy COMMITTEE
%AT

'
SC(ItNTiP IC AND T&CGNNICAL
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_______________ MAJOR ENTITY JES)____________

NAME(S) OREO STAFF FUNCTIONAL
FUNDING RESPONSIBILITIES

N5 TO THE TECHNICAL COMMUN- (A) ADMINISTRATIVE

HE COMMUNICATION OF SCIEN- PSAC FEDERAL NA ATTEND TO BALANCE BE-

El F1DINGS AND RECOMMENd)A- TWEEN GOVERNMENT AND

FIAT HAVE TRAnITIONALLY BEEN NNGVRMN CEC

ENERALLY MUST DEVOTE A INFORMATION ACTIVITIFS

4ATING 'AANAGEMENT OF THE FCST FEDERAL NA SURVEILLANCE OF GOVERN-

AND iNEFFELTIVE SCIENCE AND MENT INFORMATION

SYSTEMS

(Bn) TECHNICAL

LARGE GOVERNMENT FEDERAL NS ACT AS WHOLESALERS TO

DEPOSITORIES. SPECIALIZED INFORMATION

E.G. ,DDC. DTIE. CENTERS

OSTI

REPRESEN-

IINTATION CENTER (NDC) AND A GOVERNING COUNCIL SELF TAIE F ESTAULISH4 A INSURE IM-

I !NFORMAT ION CENTERS WOULD (EOTTOS)-AL.L USERS PRILSRIET SA

ENT INFORMATION ACTIVITiES

~'RSINTHE SYSTEM (E.G. . EXECUTIVE STAFF FEDERAL UNSPECIFIED IMPLEMENTATION iE-

AEVEL. BASICALLY. THE PRO- (REPORTS TO GOVERN14 TION OF NATIONAL IrJFOR-

INFORMATION PROBLEM. IT COUNCIL) MATION SYSTEM

ING INFORMATION. CONDUCT OF R&EI

NATIONAL DOCUMENT FEDERAL UNSPEC If lEO ASURE %AT DOCUMENTS

CENTER (NDP (RUN BY CONFORM TO REQUIRC-

CPSTI-COMMERct) MENTS Of NIS

~TECNNICAL DIRECTION PROCCS,. A DSSEMINA,.'

OF COSATI 6 FCST) DOCUMENTS TO EfN.'-

USERS INCLI..IN0,.~L

tATION II VALUE INUORMAt

TIONt PRIMARILY CONICE01001'

WITH OCCUMEN? 0.S90rMI-

RATION (ASSUMCO)

NATIONAL INfOAMATIO#4 Ffotn*DL UmP I Ito ASSURE "AT 0OCUMEMES0

CgNtER (hoc! (RUN ev CONForom To mcoWR5g mW S

cVso-commIRCt) Zw milk PROCE~s A 00S11,1

CTgCNICAA. DIRECTION MAft OO.UUENtS TO "SC

of COATI A IrCSI 'SATFrO USERSm. sw-tU0aI

UTIk IIATION a VA.ADE IS1-
FoR0MA11ION RAIMA001tV COft-

Cr31.50 *it" INVOWMA?,ON

PROJECT% ('ASSUMIIII

B ~Table 10-2a. Orpniaatlna1 Aipects of
Weinberg WAndIas
Ischwology Plans



SUBSIDIARY ENTI
PLAN NM()SOURCE OF

NAME(S)FUNDING

WEINBERG'

SCIENCE, GOVERNMENT. AND INFORMATION" SPECIALIZED INFOR- PRIMARILY

ALVIN M. WE;NBERG. LHAIRMAN. ET AL., MATION CENTERS, FEDERAL

PANEL ON SCIENCE INFORMATION, MISSION- OR DISCIPLINE-

PRESIDENT'S SCIENCE ADVISORY ORIENTED AS APPROPRI-

COMMITTEE AICE, LOCATED AT RE-

10 JANUARY 1963 SEARCH CENTERS.

MANAGEMENT TECHNOLOGY

A NA1.ONAL !iCIENTIFIC AND TECHNOLOGICAL TECHNICAL INFORMATION FEDERAL BY SC I

INFORMAT ION SYSTEM" CENTERS (TIC) CONTRACT ENG

MANAGEMENT TECHNOLOGY. INC. LIBRARIES. DATA CENTERS. INFi

APRIL 1963 INFORMATION CENTERS P

SPECIALIZED TECHNICAL ASSUMED TO ExIU

INFORMATION CENTERS BE FEDERAL- STA

(bTIC) AND tY SUPPORTED.

SPECIALIZED TECHNICAL UNLESS IN-

DOCUMENTATION CENTERS HOUSE GOVERN-

(STDc'j MENT ACTIVITIES

g..A9C.NLMNkASA

REGIONAL OFFICES AND Ns
OKposiTOAIles or THE

NI' AND Noc

NOC aNATIONAL OOCUKTATION COM1111

Hie a NATIONAL IWONMA^TION C9NTKIt
si- NOT Spec of M

S&T t 2419MIFIC ANO TI[COCAL

SOTA %L STATC-OP-TI-ART
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IIDIARY ENTITV(IES) __ _________ ESTIMATED CENTRALIZED

E OF FUNCTIONAL ANNUAL COST AND/OR

IGSTAFF RESPONSIBILITIES DECENTRALIZED

Y HS ACT AS RETAILERS TO INDI- NS DECENTRAL.IZED

VIDUAL USERS. EVALUATE

LITERATURE. PREPARE SUTA

REVIEWS. DISSEMINATE

ACTIVELY.

By SCIENTISTS REVIEW OF SAT DOCUMENTS NS CENTRALIZED ORGANIZATION.

*ENGINEERS ACT AS REFERRAL CENTERS POLICY, AND CONTROL

INFORMATION CATALOG & PROCESS 1OC~u- DECENTRAL IZED GEOGRAPH-

SPECIALISTS MENT S INTO TNEIR INVENT ORY ICALLV AND FOR DIS EMINA-

REVIEW & ANALYZE OCUMtNTS TION

FOR COMPLIANCE

DISSEMINATE DOCUME;*W A

AIISTRACTS

TO EXISTING PftPAR9 STAT9-OF-ThE-APVT

J%_ STAFFS COMPILATIONS DY TI4EIP

PITEU. DISCIPLINE.6 SEND vc %NO ft

1" NIC.

IVITIEb

I"C ap VHC o *WCW#AWSONS isW TM6 WE1M 1011 011 WIPES 714 "OCL*GAE

islE mmw%3A1 MWPPRd 01151 FOP qW04 ENCOM YE SSOSY O SL ON" I 11 IWOs
MAIm "SWITCfNS POINT*" TfE SCIECEA 10FOIIIIATONS EZICHAS I LO 000 ft SI ST16EHE

AND P51500 EPARA^TELY. SPEC"ALIZE ISIPPAT ION CENfT bma.O W1 INjCREAE too

Nimmen AM 1 LCAED AT 016SEANE C911 a35 30VEN NIT AMICES ONO"A PLACEt

tECHNICAL tSVO00ATION ACTIVITIES WSM 714 PEIAOCKt AND SEVELOPNTf #M*. IM TECH-

NICAL COMUITY SN1sO AOCO1W SPOPMATSON SPEC MT ES~tEE COMPAPALE TO SWAT

ACCOPO&S OESEANCH SECIALISTS. tUCSISDE OP HNML111 ISI WOPMATSON SN&A.0 ft

TAA17 TO ALL OCIENTISTS MND EKNSSSeE PURTHES MESAWCN 04 OAOWAPE AND

SOeTWAfE FOR UWO-W4TION NM90606, (tSPECALLY FM3 VERY LASE OCUMIT C.LECTIOM.

S10O 31 9UsD330.

Table lO"2b. organIzational Aspecte or

Weinberg and HumaewntTechnology Planz



PLAN SUMMARY OF APPROACH & CONTEN"

HELLER

A NATIONAL PLAN FOR SCIENCE ABSTRACTING THE HELLER STUDY ONLY ATTACKS THE NATIONAL A&I PROBL.EMS. RECOGNITIOI

AND INDEXING SERVICES" SIONAL AND PROJECT ORIEtTED A&I SERVICES. A STRIICTURE IS PROPOSED (OR

ROBERT HELLER li ASSOCIATES QUANTITY AND QUALITY OF THE PROJECT ORIENTED SERVICES. RECOGNII ION IS

I') MA'qCH 196J IN MULTI-DISCIPLINE INFORMATION REQUIREMENTS OF SCIENTISTS AND TECHNI

SPONSOR: NATIONAL FEDERATION OF SCIENCE

AJ3STRACTING AND INDEXING SERVICES

TAUBE

PROPOSAl. FOR THE ESTABLI',HMENT OF A PROPOSES A SINGLE COLLECTING, PROCESSING, STORAGE, AN1D SERVICE CENTE

GOVERNMENT CORPORATION TO CREATE AND. NICAL REPORTS FROM DOD, AEC, AND NASA, PLUS THEIR CONTRACTORS AND THI

PROVICE SERVICES FROM AN INTEGRATED STORE COMMUNITIES IN GENERAL, THE CENTER WOULD BE OPF.RATED BY A PROPOSED I

OF ',CIENTIF!C AND TECHNICAL INFORMATION" E5TABLI3HED FOR THE PURPOSE AND MODELLED AFTER, E.6.. COMMUNICATION

MORTIMER TAUSE, DOCUMENTATION IN.., WOULD INCLUDE STAFFING DY PERSONNEL OF DOD, AEC, AND NAS.A TO ENSURE 1

10 JULY 1963 THESE ORGANIZATIONS.

KELLEY

MEMORANL)UM FOR DR. JEROME U. WIESNER, THE PROPOSAL EMPHASIZES REGIONAL DECENTRALIZATION OF A WIDE RANGE OF

UEI1JE .T: GOvr.RNM.NT ,'CICNCE PACKAGE' NICAL AND NONTECHNICAL. THE "STRICTLY SCIENTIFIC AND TECHNICAL SERVIC

J. Hi4L A4Y KELLEY, Orr ICE OF SCIENCE AND TO SUPPORT SUCH A PACKAGE," THIS GOVERNMLNT SCIENCE PACKAGE SHOULD I

TLCHNOLOGY IS TC IMPROVE THE ENTROPY VALUE OF THE SEPVICES. STRONG CONGRESSIONA

2J NOVEMBER 1963 TO THE SUCCESS OF SUCH A PLAN,

LEGEND.

AI w ABSTRAC7ING AND INDEXING

NFSAIb =NATIONAL FEDERATION OF SCIENCE ABSTRACTING AND INDEXING SERVICES

NS-- NOT SPECIFIED

A
- - - - - - -ii. -. .i ia I l I I I 

I

I I -- I II I' I I I I I I 1 /
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MAJOR ENTITY(IES)

NAME(S) SOURCE OFSTAFF FUNCTIONAL
FUNDING RESPONSIBILITIES

REPRESEN-

GIVEN TO BOTH THE PROFES- STEERING COMMITTEE SOME FEDERAL VIA TATIVES OF THE ORGANIZE "X." ESTABLISH

IZATION X") TO IMPROVE THE NSF PROFESSIONAL POLICIES

EREFORE GIVEN TO THE INCREASE SOCIETIES, NSF

4S. .& SPONSORING

GOVERNMENT &

PRIVATE OR-

GANIZATIONS

ORGANIZATION "X" FEDERAL SUPPORT SMALL & IMPROVE, PRODUCE & MARKET

FROM NSF, ETC. PROFESS!ONAL PROJECT-ORIENTED SERVICES

(A&I)

COORDINATE ACTIONS OF

PROFESSIONAL-ORIENTED

SERVICES (A&I)

NATIONAL FEDERATION OF SELF ITS OWN EXPAND ACTIVITIES AND

SCIENCE ABSTRACTING & BROADEN MEMBERSHIP OF

INDEXING SERVICES NFSAIS

)R ALL SCIENTIFIC AND TECH- A GOVERNMENT CORPO- NS SEE COMMENTS OPERATE THE INFORMATION

IDUSTRIAL AND SCIENTIFIC RATION CENTER, ESTABLISH POLICY

GOVERNMENT CORPORATION AND GROUND RULES' EVALU-

ATELLITE CORP. THE CENTER ATE QUALITY AND UTILIZATION

BEST POSSIBLE SERVICE TO OF CENTER'S OPERATIONS.

)ERAL SERVICES, BOTH TECH- NS NS NS NS

ARE MORE THAN SUFFICIENT

kN IDENTIFIABLE ENTITY Ir IT

JPPORT IS SEEN AS THE KEY

B.
Table 1O-3a. Organizational Aspects of

Heller, Taube, and Kelley
Plans



SUBSIDIARY E
PLAN SOURCE OF

FUNDING

HELLER

"A NATIONAL PLAN FOR SCIENCE ABSTRACTING PROFESSIONAL-ORIENTED SELF

AND INDEXING SERVICES" SERVICES OF NFSAIS

ROBERT HELLER & ASSOCIATES

15 MARCH 1963

SPONSOR NATIONAL FEDERATION OF SCIENCE

ABSTRACTING AND INDEXING SERVICES

TAUBE I

PROPOSAL FOR THE ESTABLISHMENT OF A NONE NONE

GOVERNMENT CORPORATION TO CREATE AND

PROVIDE SERVICES FROM AN INTEGRATED STORE

OF SCIENTIFIC AND TECHNICAL INFORMATION"

MORTIMER TAUBE, DOCUMENTATION INC.

30 JULY 196

KELLEY 2
'MEMORANDUM FOR DR. JEROME B. WIESNER. REGIONAL FEDERAL SERV- FEDERAL

SUBJECT: GOVERNMENT SCIENCE PACKAGE" ICE CENTERS

J. HILARY KELLEY, OFFICE OF SCIENCE AND

TECHNOLOGY

23 NOVEMBER 1963

LEGEND:

A&I =ABSTRACTING AND INDEXING

CFSTI =CLEARINGHOUSE FOR FEDERAL SCIENTIFIC AND TECHNICAL INFORMATION

DDC -DEFENSE DOCUMENTATION CENTER

MEDLARS =MEDICAL LITERATURE ANALYSIS AND RETRISVAL FYSTEM (NATIONAL

LIBRARY OF MEDICINE)

NAL =NATIONAL AGRICULTURAL LIBRARY

NFSAIS= NATIONAL FEDERATION OF SCIENCE ABSTRACTING AND INDEXING SERVICES

NIH =NATIONAL INSTITUTES OF HEALTH

NRCST NATIONAL RIEFERRAL CENTER FOR SCIENCE AND TECHNOLOGY (LIBRARY OF

CONGRESS)

NS -NOT SPECIFIEO

PHS=PUBLIC HEALTH SCRVICE

SIE =SCIENCE INFORMATION EXCHANGE

VA = VETERANS ADMINISTRATION A
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Y ENTITY(IES) ESTIMATED CENTRALIZED

FUNCTIONAL ANNUAL COST AND/OR

STAFF RESPONSIBILITIES DECENTRALIZED

OWN PROVIDE NECESSARY SUPPORT PREDICTED AS "LOW" CENTRALIZATION OF POLICY, PRO-

TO ORGANIZATION "X" TO FOR ORGANIZATION DUCTION, AND MARKETING OF A&I
PRODUCE & MARKET PROJECT- X SERVICES AND MATERIALS FOR DE-

ORIENTED A&I SERVICES CENTRALIZED PROJECT- AND

PROFESSIONAL-ORIENTED A&I SERV-

ICES

NONE NONE NS ONE INTEGRATED, AUTOMATED,

COMMON STORE OF INFORMATION

NS TO PROVIDE GOVERNMENT $I0M GEOGRAPHICALLY DECLNTRALIZED

SERVICES LOCALLY. SEE SERVICES

COMMENTS.

THE CORPORATION WOULD HAVE A BOARD OF DIRECTORS MADE UP OF REPRESENTATIVES OF

THE EXECUTIVE DEPARTMENTS SERVED PLUS A REPRESENTO*TIVE FROM THE GENERAL SCIEN-
TIFIC AND INDUSTRIAL COMMUNITY, IN ADDITION TO THE CORPORATION'S OWN STAFF, PRO-
VISION WOULD BE MADE FOR PERSONNEL FROM EACH AGENCY SERVED TO WORK ON-SITE AT
THE INTEGRATED INFORMATION SERVICE CENTER TO ENSURE MAXIMUM PAY-OFF FOR EACH

AGENCY'S OWN MISSION.

AMONG THE MORE IMPORTANT OF THE SERVICES TO BE PROVIDED LOCALLY ARE' I) COLLEC-

TIONS OF CENSUS DATA, E.G, , CENSUS OF MANUFACTURERS; 2) PATENTS: 3) REPLICAS
OF CFSTI HOLDINGS: 4) GPO PRODUCTS; 5) NATIONAL STANDARD REFERENCE DATA SERVICE

INFORMATION; 6) NASA AND AEC DOCUMENTS; 7) COPYRIGHT DATA. 8) MEDLARS, DRUG

CLEARINGHOUSE, $iE. NAL, AND NRCST 56FNVICES: 9) DOC SERVICES; iO) SMALL BUSINESS

ADMINISTRATION, LABOR DEPARTMENT, PNS, ARMY MAP, GEOLOGICAL SURVEY, REGULATORY

AGENCY. VA, COMMERCE, AND NIH SERVICES ; i) INFORMATION ON GOVERNMENT CONTRACTS.

AND 1i) CAREER INFORMATION,

Table 10-3b. Organizational Aspects of
Heller, Taube, and Kelley1B Plans



PLAN SUMMARY OF APPROACH & CONTEN

SIMPSON

A PENTAGON OF U.S. SCIENTIFIC AND TECHNICAL THIS "PENTAGON" PLAN PRESENTS A VERY BROAD ORGANIZATIONAL SOLUTION 1

INFORMATION AND DATA SERVICES' PROBLEM. A REORIENTATION OF THE FUNCTIONS OF EXISTING AGENCIES (DOD.

G.S. SiMPSON, JR., BATTELLE MEMORIAL IS PROPOSED THAT WOULD TAKE ADVANTAGE OF THEIR PRESENT INFORMATION I

INSTITUTE "SPLIT" OF DATA AND INFORMATION INTO CLASSIFIED AND UNCLASSIFIED GROL

27 NOVEMBER 1963

WARREN

MEMORANDUM FOR THE PRESIDENT ON A A NATIONAL LIBRARY OF SCIENCE SYSTEM IS PROPOSED WHICH WOULD COLLEC"

NATIONAL LIBRARY OF SCIENCE SYSTEM" INFORMATION CONCERNING THE OPEN PUBLISHED SCIENTIFIC LITERATURE (THE

STAFFORD L, WARREN. M.D., EXECUTIVE OFFICE CLASSES OF USERS. THE PROPOSED SYSTEM RELIES HEAVILY ON THREE FACT4

OF THE PRESIDENT STANDARDS (FOR ABSTRACTING, INPUT FORMATS, INDEXING, ETC.),, THE RELI

17 FEBRUARY 1964 CENTRAL PROCESSORS OF THE SYSTEM, AND AN INVENTORY AND A SUBSEQUENI

TO LIBRARIES IN THE SYSTEM (FOR JOURNAL CONTENT). THE SYSTEM REQUIRI

OPERATING LIBRARIES AND SPECIAL INFORMATION CENTERS (FEDERAL AND PRII

COLLECTION, COMMUNICATION, AND DISSEMINATION. SEVEN MAJOR CENTERS

-ECENTRALIZED POINTS, THE WASHINGTON REGION WOULD BE RUN OUT OF PHS

LEGEND:

CFSTI =CLEARINGHOUSE FOR FEDERAL SCIENTIFIC ANn TE(HNICAL INFORMATION

COPATI =COMMITTEE ON SCIENTIFIC AND TECHNICAL INFORMATION

FCST=FEDERAL COUNCIL FOR SCIENCE AND TECW'P'4CGY

MEOLARS MEDICAL. LITERATURE ANALYSIS AfJ RETRIEVAL. SYSTEM

NA = NOT APPLICABLE

NOS = NATIONAL BUREAU OF STANDARDS

NLM = NATIONAL LIBRARY OF MEDICINE

NS = NOT SPECIFIED

OSIS=OFFICE OF SCIENCE INFORMATION Sr.RVICE

OST =OFFICE OF SCIENCE AND TECHNOLOGY

PHS =P"SLIC HEALTH SERVICE

A
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MAJOR ENTITY(IES)

NAME(S) SOURCE OF STAFF FUNCTIONAL
FUNDING RESPONSIBILITIES

"HE NATIONAL INFORMATION OST, FCST, COSATI FEDERAL NA COORDINATION

-STI, NASA, AEC, NBS, ETCo),
NSF (OSIS) FEDERAL NS OVERALL RESEARCH SUPPORT

CESSING CAPABILITIES. THE

-JGS IS EMPHASIZED.

PROCESS, AND DISSEMINATE ADVISORY COMMITTEE ON FEDERAL 15 COORDINATION OF ASSIGN-

IENTIFIC JOURNALS ) TO ALL OPERATIONS MENTS

,: THE DEVELOPMENT OF REVIEW OF STANDARDS

CE ON COMPUTERS AS THE OVERALL POLICY

_LOCATION OF RESPONSIBILITIES
ADVISORY COUNCILS & FEDERAL UNSPECIFIED R&D

THAT THE EXISTING AUTONOMOUS
STUDY SECTIONS BUT VARYING EDUCATION & TRAINING

'E) ACT AS THE PRIME MODES OF
WITH TIME PUBLICATIONS

; PROPOSED AT GEOGRAPHICALLY
FACILITIES

LM-MEDLARS.

Table lO-4a. Organizational Aspects o,
Simpson and Warren Plans

s i _____i_____



SUBSIDIARY ENTITY(IES)
PLAN

SOURCE OF STAFF
FUNDING

SIMPSON
A PENTAGON OF U.S. SCIENTIFIC ANDNATINAL DEPOT OF DOC

INFORMATION AND DATA SERVICES' CLASSIFIED SCIENTIFIC

G.S. SIMPSON. JR. BATTELLE MEMORIAL AND TECHNICAL INFORMA-

INSTITUTE TION (WITH REGIONAL

27 NOVEMBER 1963 OUTLETS)

NATIONAL DEPOT OF CFSTI OR ELSE- NS

UNCLASSIFIED INDIGENOUS WHERE IN COM-

SCIENTIFIC AND TECHNICAL MERCE DEPT.

INFORMATION (WITH

REGIONAL OUTLETS)

NATIONAL DEPOT OF NASA MENTION OF

FOREIGN SCIENTIFIC AND NEED FOR

TECHNICAL INFORMATION SPECIAL

SKILLS HERE

NATIONAL CLASSIFIED TO BE CREATED NS

DAT/ CENTER WITHIN DOD OR

NASA

NATIONAL UNCLASSIFIED NBS NS

DATA CENTER

WARREN I

'MEMORANDUM FOR THE PRESIDENT ON A 7 REGIONAL CENTERS FEDERAL BY LARGE PRO-

NATIONAL LIBRARY OF SCIENCE SYSTEM" (INCLUDING WASHINGTON) CONTRACT FESSIONAL

STAFFORD L. WARREN. M.D. EXECUTIVE OFFICE

OF THE PRESIDENT

17 FEBRUARY 1964

WASHINGTON CENTER FEDERAL LARGE PRO-

(PHS-NLM-MEDLARS) FESSIONAL

OTHER MAJOR LIBRARIES

AUTONOMOUS OPERATING EXISTING OWN

LIBRARIES & SPECIAL

INFORMATION CENTERS

LEGEND:

CFSTI =CLEARINGHOUSE FOR FEDERAL SCIENTIFIC AND TECHNICAL INFORMATION

DDC =DEFENSE DOCUMENTATION CENTER

MEOLARS -MEDICAL LITERATURE ANALYSIS AND RETRIEVAL SYSTEM

NBS -. NATIONAL BUREAU OF STANDARDS

NLM= NATIONAL LIBRARY OF MEDICINE

NS =NOT SPECIFIED A
PH PBICHAT -ERVICE
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ES) ESTIMATED CENTRALIZED

FUNCTIONAL ANNUAL COST AND/OR

RESPONSIBILITIES

EACH DEPOT WOULD CONDUCT NS CENTRAL COORDINATION. CENTRAL

ALL PHASES OF INFORMATION HANDLING OF EACH OF THE FIVE

HANDLING, FROM COLLECTION CATEGORIES OF INFORMATION. DE-

0' DISSEMINATION. CENTRALIZED DISSEMINATION

THROUGH REGIONAL OUTLETS.

I OF

R

HERE

RO- ACQUISITION, ANALYSIS, IST YEAR, $I0M CENTRALIZED CONTROL OF POLICY,

AL CODING, STORAGE, RETRIEVAL, 2ND YEAR, $27.75M STANDARDS, ETC. DECENTRALIZED

& DISSEMINATION 3RD YEAR, $84.5M GEOGRAPHICALLY

4TH YEAR, $64.5M

5TH YEAR, $70.OM

6TH YEAR, $52.OM

SEE COMMENTS.

RO- NLM IN-HOUSE RESEARCH

IAL FACILITY, OTHERWISE SAME

AS OTHER REGIONAL CENTERS

SAME AS REGIONAL

CENTERS

I T FIRST THREE YEARS' SUDQGTS REFLECT HEAVY EXPENDITURES IN RESEARCH AND

DEVELOPMENT, CONSTRUCTION, AND EDUCATION AND TRAINING, THE FOURTH AND FIFTH

YEARS' IOGETS INCLUDE FUNDS FOR COMPLETING CONSTRUCTION OF FACILITIES. THE

SIXTH YEAR'? BUDGET MAY ie TAKCN AS AN EXPECTED ANNUAL OPERATIONAL COST.

B Table lO-4b. Organizational Aspects of
Simson and Warren Plans



PLAN SUMMARY OF APPROACH & CONTEI

JONKER

"A MODEL INFORMATION RETRIEVAL NETWORK ATTACKS THE INFORMATION PROBLEM FROM A MISSION AND DISCIPLINE CON(

FOR GOVERNMENT, SCIENCE, AND INDUSTRY" DISCIPLINE-ORIENTED NETWORKS, EACH OPERATED INDEPENDENTLY BY A SUI

FREDERICK JONKER, ET AL. , JONKER BUSINESS WORKS CAN INTERACT ON A REFERRAL BASIS THROUGH THE ESTABLISHMENT I

MACHINES. INC. A NATIONAL INFORMATION-RETRIEVAL NETWORK COORDINATION CENTER. ALl

MAY 1964 DE FACTO, BY THE "LEADER" OF A PARTICULAR MISSION OR DISCIPLINE GRO

SPONSOR: INFORMATION RESEARCH DIVISION
THE PROPOSAL GOES INTO GREAT DETAIL CONCERNING THE TECHNICAL ASPEC

AIR FORC OFFICE OF SCIENTIFIC
PROFILES. SPECIALIZED EQUIPMENT. ETC.

RESEARCH

THE NETWORKS ARE ORGANIZED SIMILAR TO A LATTICE, AS SUCH, THE CRITI

WITHIN THE NETWORK IS NOT UNIQUE AND DEPENDS ON INDIVIDUAL REQUIREK.

GOLDBERG

'ENGINEERING DATA AND INFORMATION SYSTEM THIS STUDY OUTLINES THE CONCEPT AND ACTION PLAN FOR AN ENGINEERING I

(IOlS)" (EDIS). BASICALLY. IT PROPOSES THE DEVELOPMENT OF ENGINEERING-DIS(

STANLEY A. GOLDBERG, ET AL. , OFFICE OF THE WORKS WHICH WOULD FUNCTION AS A MODIFIED REFERRAL CENTER, WITH A 0

DIRECTOR OF ARMY TECHNICAL INFORMATION BANKb INTERCONNECTED THROUGH THE SWITCHING CENTER (WHICH ITSELF MA

JULY 1964 BANK). PARTICIPANTS ARE ABLE TO SECURE ALL NECESSARY DATA AND INF(

SPONSOR OFFICE OF THE CHIEF OF RESEARCH MAXIMUM AUTONOMY IN THEIR INTERNAL INFORMATION-HANDLING SYSTEMS,

AND DEVELOPMENT

DEPARTMENT OF THE ARMY

LEGEND:

A

- -. . -.- 'S - -. fl' ' 0
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MAJOR ENTITV(IES)

NAME(S) SUCOFSTAFF FUNCTIONAL
________________ ____________ FUNDING _ _____ RESPONSIBIL ITIES

'T. PROPOSES MISSION- AND NATIONAL IR NETWORK FEDERAL UNSPECIFIED SET STANDARDS

)RT AND CONTROL CENTER. NET- COORDINATION CENTER PERFORM INTER-NETWORK

THE FEDERAL GOVERNMENT) OF SEARCHES

ETWORKS ARE ESTABLISHED, CENTRAL DEPOSITORY FOR

ENTIRE NETWORK'S INFOR-

MAT ION
OF DEPTH INDEXING, USER

CLEARINGHOUSE FOR DOCU1-

MENTS THAT HAVE TO BE

L PATh FOR COMMUNICATIONS ENTERED INTO MORE THAN

TS.* ONE NETWORK

SUPPORT aCONTROL PROFESSIONAL OR EXISTING HUL3 OF EACH NETWORK

CENTERS GOVERN4MENT OR- MAJOR HARDAARE CENTER

GANiZATION & FOR THE NETWORK

FEDERAL GRANTS PRODUCTION ACTIVITIES

&LOANS SELECTIVE DISSEMINATION

POLICY MAKING

FINANCIAL a ADMINISTRA-

TIVE CONTROL

ACCEPTS INPUT FROM C00.4-

MUNICATiON CENTt PS

SERVES, ENTIRE DISCIPLINE

OR MISSION

rA AND INFORMATI N SYST(M SWiTCI4ING CENTERS FEDERAL NS MAINTAIN L IMITED %PORAGE

LINE-ORIENTED SWITCHING NET- jr DATA AiND IWORMATION

4SCR OF DATA AND INFORMATI)N 4 A A at SUIT OF DEMAND

k LIMITED DATA AND INFORMATION HISTOOY)

4ATION WHILE MAINTAINING MAINTAIN IIINg OFr TOTAL

NE TWONA

PROCSS NCOUISTS IrW0d

HOME Sa^W.% INt 4EitOr*

* FILL "EOI2E%T DIOICTLE.

fr -No rIN. *EauEt is

oREFRRED TO APPODPOIATh:

HOME OSAtv

1'tble lO-5ft. Organizational Aspects c
Jonker and Goldberg Plan



SUBSIDIARY EN'

PLAN NM()SOURCE OF
NAME(S)FUNDING

JONKER COMMUNICATION CENTERS MAJOR LIBRARY E

"A MODEL INFORMATION RETRIEVAL NETWORK OR PROFESSION-
i:OR GOVERNMENT, SCIENCE, AND INDUSTftY" A OIT

F~REDERICK JONKER. ET AL..* JONKER BUSINESS FEDERAL GRANTS

MACHINES, INC. &LOANS

MAY 1964

SPONSOR: INFORMATION RESEARCH DIVISION

AIR FORCE OFFICE OF SC!ENYTWIC

RESEARCH-
INFORMATION CENTERS SMALL UNITS

L IKE CORPORATE

LIBSAAR IES & FED-

ERAL GR~ANTS a,

LOANS

USE UNITS & INDIVIDUALS

30L. DWIE RC I
ENGINEERING DATA AND INFORMATION SYSTEM 1HOME' DATA AND INrOR- NS

(EDIS)' MATIO4 roIs.

STANLEY A. GOLOSLR.'; MTAL. OFF ICE OF TH&

OIRECTO' OF A10MY TECNNIC44L IkI *RMATION

JULY.8964

SPONSORI OfF ICE Or T14F. CICF OFr RtSE.RCH

DEpAmffm(NT or Toc ARmy

LIEGEND

NBs 140 NO PEClEco
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TITY(IES) CENTRALIZED
ESTIMATED ADO

FUNCTIONAL ANNUAL COST
STAFF RESPONSIBILITIES DECENTRALIZED

EXISTING SERVICES ENTIRE SUBDISCI- $7.5M PER CENTRALIZED COORDINATION.

PLINE OR SUB-MISSION NETWORK PER POLICY, STANDARDS, FINANCIA,

ACQUIRFS INFORMATION YEAR AND ADMINISTRATIVE CONTROL

TRAINS IN DEGREES (SUPPORT & CONTROL CENTERS

HANDLES INQUIRIES DECENTRALIZED (GEOGRAPH;CA

COMMUNICATES WITH OTHER AND FUNCTIONAL) SERVICES ',

COMMUNICATION CENTERS DISCIPLINE AWD/OR MISSION

MARKETS SERVICES

EXtSTING INDEXES ORIGINAL MATERIAL

FORMULATES REQUIREMENTS

FOR SELECTIVE DISSEMINA-

TION

SENDS SEARCH REQUESTS

BAStK. SOURCES a USERS OF

rHE NETWORK (PAY rECS FOR

NS INOX AID STORE LOCALLY NS NO CENTRALIZED CONTROk OF

GENERATED DATA AND INFOR- NETWORKS

MATiON, RISPONO TO LOCALLY DECENTRALIZED SVSTEM

INiTIATO OU( RILS, PASS NO OPCRATIONS SY DISC IPL INC

FINOS" TO SWITCHING CENTER. INOIVIDUAI.. NETWORKS HAVC A

HANDLE REFEtt *ALS FROM CENTRALIZED COMMUNICATto-,

SWITCHING CENTER AND NOTIFY NETWORK IN TH SWITCHING

IT OF COMPLIANCC, CENTER

Table 10-5b. Cr-irizttofu. Azpc

joic.aer Skfld (U.~



PLAN SUMMARY OF APPROACH & CONTEN

MAYO-WELLS

ORGANIZATION OF A NATIONAL SCIENTIFIC AND PROPOSES A NATIONAL INFORMA'1ON ANALYSIS CENTER THAT WOULD PUBLISH

TECHNICAL INFORMATION CENTER" REPORTS, BIBLIOGRAPHIES, ETC. , AND WOULD FURNISH CONSULTANT SERVIC

WILFRID JAMES, MAYO-WELLS, CONSULTANT DEPEND ON THE DEVELOPMENT O-" ''CONCEPTUAL LATTICES FOR CONVERGENT

7 UCTOBER 1964

KELSEY

A NATIONAL DRUG INFORMATION CLEARINGHOUSE
'  

DEALS PRIMARILY WITH INTERNAL INFORMATION S.ERVICES FOR HEW, THE NE

F. ELLIS KELSEY, PUBLIC HEALTH SERVICE MATION CLEARINGHOUSE (OTHER TYPES OF CLEARINGHOUSES ARE IMPLIED) I

8 DECEMBER 1964 ON THE NEED FOR CENTRALIZED COLLECTION, PROCESSING, TRANSLATION, Al

DECENTRALIZED DISSEMINATION. IT IS BASICALLY A PLAN TO INTEGRATE TH

TION ACTIVITIES WITHIN HEW, WITH EMPHASIS ON THE DRUG INFORMATION PI

HOSHOVSKY-AL BUM

TOWARD A NATIONAL TECHNICAL. INFORMATION THIS PROPOSAL IS BASED ON THE PREMISES THAT A NATIONAL INFORMATION

SYSTEM" IF IT REQUIRES ANY ADMINISTRATION OR ORGANIZATIONAL UPHEAVAL OF THE

A. G. HOHOVSKY AND H. H. ALBUM, OFFICE HENCE, A NATIONAL TECHNICAL INFORMATION AGENCY IS PROPOSED WHICH W(

OF AEROSPACE RESEARCH, U.S. AIR FORCE REFERRAL CENTER, AND CLEAR'NGHOUSE FOR ALL INFORMATION PROVIDED TO

JANUARY 19f,5 PRIVATE LIBRARIES, ABSTRACTING AND INDEXING SERVICES, AND SPECIALIZE

THE NTIA IS THE PRIME MODE IN A SWITCHING NETWORK). THE PROF OSAL Rl

EVOLVED WITHOUT PRICE PLANNING AND, HENCE, IT ONLY SPELLS O'JT THE N

BEFORE THE CONCRETE ANALYSIS AND DESIGN OF A NATIONAL INFORMATION S

LEGEND:

NA - NATI')NAL ACADEMY OF SCIENCES

NAC = NAI IONAL INFORMATION ANALYSIS CENTER

NS =NOT SPLC;FIEo

NTIA = NATIONAL TECIANICAL INFORMATION AGENCY A

!1



MAJOR ENTITY(IES)

NAME(S) SOURCE OF FUNCTIONALNAFUNDING I STAFF FNTOA
FUNDING RESPONSIBILITIES

STRACTS, STATE-OF-THE-ART NATIONAL INFORMATION EVENTUALLY NS NATIONAL COLLECTION.

ULTIMATELY, NIAC WOULD ANALYSIS CENTER SELF-SUPPORTING STORAGE, ANALYSIS. DIS-

RIEVAL." THROUGH FEES SEMINATION, AND RETRIEVAL

FOR SERVICES & CENTER

SPONSORSHIP BY

INDUSTRY

FOR A NATIONAL DRUG INFOR- ADVISORY COMMITTEE FEDERAL (HEW) SUBSTANTIAL. IDENTIFY PRESENT AND

:FINED. EMPHASIS IS PLACED FOR SCIENCE COMMUNI- BOTH TECH- FUTURE SCIENCE INFORMA-

RACTING, ETC, , AND FOR CATIONS (HEW ONLY) NICAL AND TION NEEDS, THE TECHNICAL

XISTING SCIENTIFIC INFORMA- SUPPORT MEANS TO SATISFY THEM,

LEM. AND ASSOCIATED COSTS.

RECOMMEND WAYS TO OVER-

COME INSTITUTIONAL OB-

STACLES. ANALYZE USER

NEEDS. SET UP MODEL

SYSTEMS. EXERCISE OVER-

ALL CONTROL OF INFORMA-

TION IN HEW, INCLUDING THE

PROPOSED DRUG INFORMA-

TION CLEARINGHOUSE.

TEM CANNOT BE SUCCESSFUL NATIONAL R&D INFORMA- FEDERAL SMALL ESTABLISH STANDARDS

STING FEDERAL STRUCTURE. TION POLICY COUNCIL GOVERNMENT PROVIDE FOR COMPATIBILITY

D ACT AS A COLLECTION PO!NT, (UNDER NAS) & NON- BETWEEN PUBLIC & PRIVATE

BY EXISTING FEDERAL AND GOVERNMENT SECTORS

NFORMATION CENTERS (I. E., PROVIDE FOR NECESSARY

GNIZES THAT SYSTEMS ARE NOT FEDERAL REORGANIZATION

:SsARY STEPS TO BE TAKEN NATIONAL TECHNI(LAL FEDERAL UNSPECIFIED ACT AS CENTRAL ACQUISI-
EM ARE uINDERTAKEN. INFORMATION AGENCY (DIRECT & CON- TECHNICAL TION & SWITCHING GROUP

(NTIA) TRACTUAL) WOULD COLLECTION POINT

RECEIVE INCOME CLEARINGHOUSE

FOR WORK DONE REFERRAL CENTER

FOR PRIVATE CON- SUPPLIER (PRIMARILY

CERNS WHOLESALE)

Table lO-6a. Organizational Aspects of
Mayo-Wells, Kelsey, and
Hoshovsky-Album Plans



SUBSIDIARY ENT

PLAN NSOURCE OF
N FUNDING

MAYO-WELLS
"ORGANIZATION OF A NATIONAL SCIENTIFIC AND NONE NONE

TECHNICAL INFORMATION CENTER"

WILFRID JAMES MAYO-WELLS, CONSULTANT

7 OCTOBER 1964

KELSEY
"A NATIONAL DRUG INFORMATION CLEARINGHOUSE" NATIONAL DRUG INFORMA- FEDERAL (HEW) SF

F. ELLIS KELSEY, PUBLIC HEALTH SERVICE TION CLEARINGHOUSE(S) TF

8 DECEMBER 1964 TE

S5

HOSHOVSKY-ALBUM

"TOWARD A NATIONAL TECHNICAL INFORMATION EXISTING FEDERAL & EXISTING

SYSTEM" PRIVATE SERVICE GROUPS

A. G. HOSHOVSKY AND H. H. ALBUM, OFFICE (LIBRARIES, A&I SERVICES,

OF AEROSPACE RESEARCH, U.S. AIR FORCE SPECIALIZED INFORMATION

JANUARY 1965 CENTERS)

LEGEND:

A&I =ABSTRACTING AND INDEXING

NS NOT SPECIFIED

NTIA=NATIONAL TECHNICAL INFORMATION AGENCY

A

I'. - -- -, , ~-.w- -- --



ITY(IES) CENTRALIZED
ESTIMATED C NR

STAFF FUNCTIONAL ANNUAL COST AND/ORRESPONSIBILITIES DECENTRALIZED

)NE NONE NS ONE INTEGRATED, ULTIMATELY

AUTOMATED, COMMON STORE OF

INFORMATION

2ECIALLY USUAL CLEARINGHOUSE NS CENTRALIZED CONTROL, COLLEC-

ZAINED FUNCTIONS TION, AND PROCESSING; DECEN-

:CHNICAL TRALIZED DISSEMINATION

rAFF

ISTING PERFORM NORMAL FUNCTIONS NS CENTRALIZED POLICY. CENTRALIZED

SUPPLY NTIA WITH SOURCE COLLECTION AND CLEARINGHOUSE.

INFORMATION & SUPPORT DECENTRALIZED SERVICES AND IN-

SERVICES (AND VICE VERSA) FORMATION DISSEMINATION

B Table 10-6b. Organizational Aspects of

Mayo-Wells, Kelsey, and
Hoshovsky-Album Plans



SYSTEM INP

PLAN MISSION OR DISCIPLIN
TYPE OF DOCUMENTSORET IN

ORIENTATION

STANFORD (SRI)
"A DRAFT PROGRAM FOR A NATIONAL TECHNICAL INFORMATION JOURNALS, ARTICLES, BOOKS, INTERIM: PHYSICAL AND

CENTER" DOCUMENTS- FOREIGN AND DOM- BIOLOGVCAL SCIENCES,

STANFORD RESEARCH INSTITUTE ESTIC* CLASSIFIED AND UNCLAS- ENGINEERING, AND MEDIC

JANUARY 1958 SIFIED EXPAND TO INCLUDE ALL

SCIENCE AND TECHNOLOG)

CRAWFORD

"SCIENTIFIC AND TECHNOLOGICAL SUPPORTING FUNDS, ORGANIZA- DEPENDS ON R&D PROJECT

COMMUNICATION IN GOVERNMENT: TION AND MANPOWER, FACILITIES COVERAGECLEARINGHOUSE I

TASK FORCE REPORT TO THE AND EQUIPMENT, AND THE SCOPE,"CURRENTLY PLANNED AND

PRESIDENTAS SPECIAL ASSISTANT PROGRESS, AND RESULTS.

FOR SCIENCE AND TECHNOLOGY" (CLASSIFIED, PROPRIETARY,

JAMES H. CRAWFORD, JR. , OPEN)

CHAIRMAN, ET AL. CLEARINGHOUSE II DOCUMENTS REPORTING RESULTS SAME AS ABOVE

APRIL 1962 "RESULTS OF COMPLETED OF R&D EFFORTS

SPONSOR: JEROME B, WIESNER, R&D EFFORTS
1I  (CLASSIFIED, PROPRIETARY, OPEN)

OFFICE OF SCIENCE AND TECH-

NOLOGY

INFORMATION CONCERNING THE SAME AS ABOVECLEARINGHOUSE III ,

CONTENT AND RETRIEVAL CAPA-"REFERRAL SERVICE TO

BILITIES OF THE LIBRARIES,R&D EFFORTS OF FEDERAL "

ENTITIES" COLLECTIONS, ETC. , OF FEDER-

AL ENTITIES

CLEARINGHOUSE IV INFORMATION CONCERNING THE NA

"COORDINATING ACCESS TO SCOPE OF AVAILABLE INFORMA-

SPECIALIZED INFORMATION TION AT SPECIALIZED INFORMA-

CENTERS AND SERVICES" TION CENTERS AND SERVICES

CLEARINGHOUSE V PLANS, SCHEDULES, AND CON- NA

"FORMAL SCIENTIFIC TENT OF FEDERALLY SUPPORTED

AND TECHNICAL MEETINGS" MEETINGS

.EGENO:

Am NOT APPLICABLE

S= NOT SPECIFIED A



JTS SYSTEM USERS

E SOURCES OF PRE-INPUT INSTITUTIONS AND TYPES OF

DOCUMENTS PROCESSING ORGANIZATIONS REQUESTS
REQUIRED

PUBLISHED LITERA- ABSTRACTING AND GOVERNMENT, SCIENTISTS, TECH- NS

TURC TRANSLATING INDUSTRY, AND NICIANS

NE. ACADEMIC WORLD

FEDERAL AGENCIES ORGANIZING THE IN- FEDERAL AND NON- NS NS

(FOR IN-HOUSE R&D FORMATION(ASSUMED) GOVERNMENT ORGAN-

AND SUPPORTED R&D) IZATIONS(VOLUNTARY)

SAME AS ABOVE NS SAME AS ABOVE EX- NS COPY OF DOCUMENTS

CEPT WHERE THEY ANNOUNCED

RECEIVE ANNOUNCE-

MENTS VIA AUTOMA-

TIC DISTRIBUTION

SAME AS ABOVE NS FEDERAL AND NON- NS FOR REFERRAL BY

GOVERNMENT ORGAN- CLEARINGHOUSE III

IZATIONS(VOLUNTARY) AND FOR A SEARCH

AT THE DESIGNATED

FEDERAL AGENCY

FEDERALLY SUP- NS SAME AS ABOVE NS FOR REFERRAL AND

PORTED SPECIALIZED COORDINATION OF

INFORMATION CEN- USE

TERS AND SERVICES

SPONSORING FEDERAL NS SAME AS ABOVE NS NS

ENTITY

B Table 10-7a. Technic.l Aspects of
Stanford and Crawforz
Plans

" ' i ' m
"v



HARDWARE
PLAN ORIENTATION

F

STANFORD (SRI)
tA DRAFT PROGRAM FOR A NATIONAL TECHNICAL INFORMATION HEAVY

CENTER"

STANFORD RESEARCH INSTITUTE

JANUARY 1958

CRAWFORD
"SCIENTIFIC AND TECHNOLOGICAL NO BASIS TO JUDGE
COMMUNICATION IN GOVERNMENT:

CLEARINGHOUSE I

TASK FORCE REPORT TO THE "CURRENTLY PLANNED AND

PRESIDENT'S SPECIAL ASSISTANT ACTIVE R&D EFFORTS"

FOR SCIENCE AND TECHNOLOGY"

JAMES H. CRAWFORD, JR. ,

CHAIRMAN, ET AL. CLEARINGHOUSE II NO BASIS TO JUDGE

APRIL 1962 " RESULTS OF COMPLETED

SPONSOR. JEROME B. WIESNER, R&D EFFORTS

OFFICE OF SCIENCE AND TECH-

NOLOGY

NO BASIS TO JUDGE RET
CLEARINGHOUSE III

"REFERRAL SERVICE 
TO

R&D EFFORTS OF 
FEDERAL

ENTITIES"

CLEARINGHOUSE IV NO BASIS TO JUDGE

"COORDINATING ACCESS TO

SPECIALIZED INFORMATION

CENTERS AND SERVICES"

CLEARINGHOUSE V NO BASIS TO JUDGE

"FORMAL SCIENTIFIC

AND TECHNICAL MEETINGS"

LEGEND:

NS = NOT SPECIFIED A



TYPES OFSYSTEM OUTPUTS

INTERNAL
PROCESSING TYPES DISSEMINATION

NS NS W&R

NSS NS W&R

NS ANNOUNCEMENTS OF W&R

DOCUMENTS AVAIL-

ABLE AND HARDCOPY

RETROSPECTIVE REFERRAL LIST W&R

SEARCH AND RE-

TRIEVAL

NS IDEN71FICATION OF W&R

SUCH CENTERS AND

SERVICES

NIS PRE-MEETING AND W&R

POST-MEETING IN-

FORMATION, INCLUD-

ING CONTENT OF

voRESENTATIOrh S

B Table 10-Tb. Technical Aspects of
Stanford and Crawford
Plans



SYSTEM INPUTS

PLAN

TYPE OF DOCUMENTS MISSION OR DISCIPLINE

ORIENTATIONI

CAHN
1.1T.S'- BUREAU OF INFORMATION FOR TECHNOLOGY AND ALL BOTH BOl

SCIENCE PROPOSED AS 'KEY STATION' OF FEDERAL 'NETWORK' PUl

OF INFORMATION SERVICES TO U.S. FREE ENTERPRISE RI

SYSTEM"

JULIUS N. CAHN, DIRECTOR, SCIENTIFIC RESEARCH PROJECT,

SUBCOMMITTEE ON REORGANIZATION AND INTE7#NATI'.)NAL

')RGANIZATIONS. COMMITTEE ON GOVERNMENT OPERAY!ONS,

U.S. SENATE

17 JANUARY 1962

WEINBERG
'SCIENCE. GOVERNMENT, AND INFORMATION" ALL BOTH ALL

ALVIN M. WEINBERG, CHAIRMAN, ET AL. , PANEL ON

SCIENCE INFORMATION, PRESIDENT'S SCIENCE ADVISORY

0MM ITTEE

10 JANUARY 1963

MANAGEMENT TECHNOLOGY
A NATIONAL SCIENTIFIC AND TECHNOLOGICAL INFORMATION WORLD WIDE SCIENTIFIC AND SC'4,. WITH HEAVY EMPHA- IND

SYSTEM" TECHNICAL DOCUMENTATION SIS ON MISSION ORIENTATION TIS

MAN4AGEMENT TECHNCLOGY INC. (CLASSIFIED AND UNCLASSIFIED) NEE

APRIL 1963 FEDERA.LLY SUPPORTED ROD RES

PWOJECT INFORMATION (CURRENT VEt.

AND PROPOSED)

HELL ER

'A NATIONAL PLAN FOR SCIENCE ABSTRACTING AND INDEXING 
WORLD WIUE SCIENTIFIC AND EMPHASIS IS ON MISSION 

Put
SE RV ICES" TECHNICAL LITERATURE FROM tPROJECT) TYPE ORIENTA- ANC

ROBERT HELLER A ASSOCIATIEb PUBLISHED JOURNALS AND TION, BUT DISCIPLINE (PRO-
IS MARCH 1963 REPORTS AND PRIMARY AND FESSIONAL) IS ALSO CoN-
SPONSOR NATIONAL FEDIERATION Of SCIENCE ABSTRACTING AUTHOR ABSTRACTS SIDERIEO.

AND INDEXING SERVICES

NS a NOT SPEC IF IED



SYSTEM USERS

SOURCES OF PRE-INPUT INSTITUTIONS AND TPSO

DOCUMENTS PROCESSING ORGANIZATIONS IDVUASREQUESTS
______________ REQUIRED _____ ____ ________

BOTH PRE- AND POST- NS ALL-INCLUSIVE ALL-INCLkSIVE NS,

PUBLICATION MATE-

RI AL

ALL TITLES MUST BE ALL-INCLUSIVE ALL-INCLUSIVE N'

MADE MEANINGFUL.

AUTHORS SHOULD

PROVIDE ABSTRACTS.

TECHNICAL REPORTS

SHOULD BE REFERRED

OR SCREENED BEFORE

BEING ADMITTED TO

THE INFORMATION

SYSTEM, PREFERABL.

B3Y RESIDENT REFER-

EES WHO ARE TECH-

NICAL EMPLOYEES OF

THE, CO#4TRACTO&S

GENERATING THE

RE PORTS.

INDIVIDUAL SCIEN- TRANSLATION. INODEX- GOVERNMENT (LEGIji- MANAGERS FOR "&a SUMMARIES

TISTS AND ENGI- ING. ABSTRACTING. LATIVE. JUDICIAL SCIENTISTS FOR DOCUMENTS

NEERS, FEDERAL CATALOGING AND EXECUTIVE', ENGINEERS roe RErfERRAL SIN~i-

RESEARCH ANDODE- STATE AND LOCAL STUDENTS ICE

VEI. OPMENT AGENCIES GOVERNMENTABTCS

UNIVERSITIES AND

SCHOOLS

PRIVATE INOUSTfrV

PRIVATE tkSTkTU-

vION'

PUML ISHED JOURNALS ARSTRACTINI.. TRANS- ALL-INCLUSIVE ALL -INCLUS I V acques Ts too

AND REPORTS LATING AwSTwACTS. B1111-

LIOG"RPWIES. AND

Table 10-0k. Technical A-.,pectz of Cahn,,
Weinberg, H1uxiement
TechnologY, %.nd Heller Plans



HARDWARE TYPES OF
PLNORIENTATION INTERNAL

PROCESSING

CAHN

S.1 .S'- BJUREAUOF INFORMATION FOR TECCNN'OGY "41) NA N

SCIENCE PROPOSED AS 'KEY STAT-)N* OF FEDERAL 'NETWORK'

OF INFOR..AATION SERVICES TO U.S. FREE ENTERPRISE

SYSTEM

JULIUS 14. CAHIN, DIRECTOR. SC!ENTIFIC RESEARCH PROJECT,

SUBCOMMITTEE ON REORGANIZATION AND0 INTERNATIONAL

ORGANIZATIONS, COMMIT 'EE ON GOVERNMENT OPERATIONS,

U.S, SENATE

17 JANUARY 11962

SCIENCE. GOVERNMENT, AND INFORMATION- NA CITATION INDEXING.

ALVIN M. WEINBERG, CHAIRMAN. ET AL. . PANEL ON SINGLED OUT FOR

SCIENCE INFORMATION. PRESIDsENT S SCIENCL ADVISORY SPECIAL COMMENOA-

COMIMITTEE TION. RAPID SWITCH--

IU IANUARY 1963 ING' i ., USF R

REFIRNAL HID TO

at VER'v iMPV1TANT.

MANAGEMENT TECHNOLOGY 2

A NATIONAL SCIENTIFIC ANO TECHNtOLOGICAL INFORM1ATION SOME EMPHASIS 014 STATE-OF --THE- ART DO0(
COMPILATIONS BY

SYSTEM COMPUTER AUTO44A- TECHNICAL DISCI- A6li
Ft. Nts

MANAGEMENT TECHNOLOGY INC. TION PRIORITY AND SLL E:' - NCl
TIONi CRITENIA FOR-

APRIL 0961 OlItTRIJUTtow Ki
tAf#AcOGINw. Iwto Im-

VCN1TOFIV DE
REIcuw ANDo ANALYZE
Doct"I4iNTS To A-- ftA
SUAC COMPL1AM&J E

fktL~I* .014 t~
VALUE Q S

A NtATIONtX. OOLAN FOR SC19NC9 AOSYRIt MGW ANO tlagXIMA MsI IRRSS EI( S lwW

*064S HfELLCR A ASbSOCiATES

tPONSOR1 NAIAl14 99P91AiO6 Of SCIVOCC £AlrI*N0"

AAUTOIN 2 AutU9MAT C 01001A L!* Amm 1w -0 AG~r a-

LOAT IcoAmsMtc ON scIiwitic Aku IcmiEAIk twowmATION wapS ?r"009 "I vois EPAR1

1tEST -fEDrit04k rc(""cif Von "it.Ict &W T&46wNotL iis "m Qa&. or 605111 ffmAc
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SYSTEM OUTPUTS
TYPES OF ________ ________

INTERNAL

'ROCESSING TYPES DISSEMINATION

ATION INOEAX'G N5w&R

lOLL 0 OUT FOR

rCIAL. COMPMENDA-

N. flAPI 0 A.wTC*4-

FEPRiAL ) HELD TO

VE NY IPPTANI,

TOW -T 4 skU, A # AND

9.LUIL Or Sri-

Am~lf AN atia".~aA suvw* *a tO wrtc m~ft xtk*l. m

ftsSEt in " aE PrdrANAYI AN u*E or WI LitViAlt.t ow"tDATt
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Tub le 1O-8b. tchnical Mpcsof Cahn,

dfinbcrg, tbxmgemnft

1*:moa 4HllrP'



S YS"

PLAN

TYPE OF DOCUMENTS MISSION OR D

ORIENTA

TAUBE

"PROPOSAL FOR THE ESTABLISHMENT OF A GOVERNMENT TECHNICAL REPORTS FROM NS

CORPORATION TO CREATE AND PROVIDE SERVICES FROM AN GOVERNMENT-SUPPORTED

INTEGRATED STORE OF SCIENTIFIC AND TECHNICAL RESEARCH AND DEVELOPMENT

INFORMATION"

MORTIMER TAUBE, DOCUMENTATION INC.

30 JULY 1963

KELLEY

"MEMORANDUM FOR DR. JEROME B. WIESNER, ALL CURRENTLY AVAILABLE AGENCY OR FUNCT

SUBJECT: GOVERNMENT SCIENCE PACKAGE" FEDERAL AND PRIVATE DOCU- ORIENTATION

J. HILARY KELLEY, OFFICE OF SCIENCE AND TECHNOLOGY MENTATION, BOTH TECHNICAL

23 NOVEMBER 1963 AND NON-TECHNICAL, BOTH

CLASSIFIED AND UNCLASSIFIED

SIMPSON

"A PENTAGON OF U.S. SCIENTIFIC AND TECHNICAL TECHNICAL REPORTS, DOCUMENTS, ORIENTED BY PARA

INFORMATION AND DATA SERVICES" JOURNAL ARTICLES, RESEARCH CLASSIFIED-UNCL 

G. S. SIMPSON, JR. , BATTELLE MEMORIAL INSTITUTE PAPERS, DATA, AND DRAWINGS, DOMESTIC-FOREIG

27 NOVEMBER 1963 NO BOOKS, ENTIRE JOURNALS. DOCUMENTS

LETTERS, PATENTS. PROGRESS

REPORTS, OR CONTRACT DOCU-

MENTS

WARREN

"MEMORANDUM FOR THE PRESIDENT ON A NATIONAL SCIENTIFIC JOURNALS ONLY BOTH, DEPENDING

LIBRARY OF SCIENCE SYSTEM' MENT OF JOURNAL

STAFFORD L. WARREN. M.D., EXECUTIVE OFFICE OF BILITY"

THE PRESIDENT

17 FEBRUARY 1964

LEGEND:

NS NOT SPeCir oIA



UTS SYSTEM USERS

PRE-INPUT INSTITUTIONS AND TYPES O

DOCUMENTS ORGANIZATIONS INDIVIDUALSREQUEST
REQUIRED

GOVERNMENT CON- NS PARTICIPATING GOV- GENERAL SCIENTIFC NS

TRACTORS ERNMENT AGENCIES COMMUNITY

AND INTERESTED IN-

DUSTRIAL ORGANIZA-

TIONS

EXISTING SYSTEMS' NS EMPHASIS ON GENER- ALL CITIZENS NS

SOURCES AL PUBLIC RATHER

THAN ON ANY

"SPECIAL PUBLICS"

OF: FROM ALL RESEARCH, NS LIBRARIES. INFOR- SCIENTISTS, ENGI- NS

n OEVELOPMENT, TEST, MATION CENTERS, NEERS. MANAGERS

AND EVALUATION PRIVATE INDUSTRY.

OPEIATIONS EXCEPT UNIVERSITIES

THOSE WHICH ARE

EITHER PROPRIE'rARY

OR COPYRIGHT AND

WHICH HAVE NO GOV-

ERNMENT SUPPORT

IGN- OPEN PUBLISHED SUMMARIZING GOVERNMENT SCIENTISTS FOR 'SYSTEM

I- SCIENTIFIC JOURNAL ABSTRACTING UNIVERSITIES TECHNIMOGISTS TAPES. NAROCi
LITERATURE CITATIONAL PRIVATE INDUSTRY STUDENTS (MICROFORM) ,

TRANSLATIONS(SOME) SEARCH REQUts$

Bble 10-9a. ftcnical Aspcts of 2
Kefley, Simson a we
P2n



PLAN HARDWARE
ORIENTATION

TAUBE
"PROPOSAL FOR THE ESTABLISHMENT OF A GOVERNMENT HEAVY
CORPORATION TO CREATE AND PROVIDE SERVICES FROM AN

INTEGRATED STORE OF SCIENTIFIC AND TECHNICAL

INFORMATION"

MORTIMER TAUBE, DOCUMENTATION INC.

30 JULY 1963

KELLEY
"MEMORANDUM FOR DR. JEROME B. WIESNER, STRESSES THAT EACH

SUBJECT* GOVERNMENT SCIENCE PACKAGE" REGIONAL CENTER

J. HILARY KELLEY. OFFICE OF SCIENCE AND TECHNOLOGY SHOULD USE ADP AND

23 N4OVEMBER 1963 EAM AND ASSOCIATED

SOFTWARE

SIMPSONB
"A PENTAGON OF U.S. SCIENTIFIC AND TECHNICAL TO USE EXISTING

INFORMATION AND DATA SERVICES"' OPERATING SYSTEM

G. S. SIMPSON, JR., BATTELLE MEMORIAL INSTITUTE CAPABILITIES

27 NOVEMBER 1963

WARREN 
2

"'MEMORANDUM roRt THE PREcSIDENT ON A NATIONAL HEAVY (SPECIAL EM-

LIBRARY OF SCIENCE SYSTEM" PHASIS ON COM-

STAFFORD L. WARREN, M.D. * EXECUTIVE OFFICE Of PUTERS AND TAPE

THE PRESIDENT COMPATISILITY)

17 FEBRUARY 1964 MICROFORM

ADP =AUTOMATIC DATA PROCIESSING ISTRESSES UNIl

CAM E LEtCTRONIC ACCOUNTING MACH4INERY STRnssES H
us NOT SP.CifiEDo nSA? INFORA

WAR 2 WHOLESALE AND RETAIL FOR UNCLASSI1

INFORMATION.

aEIMPASIS ON I

A



10-51

TYPES OF

INTERNAL
PROCESSINGTYEDISMN IO

NSNSPIAIYWOE

SALE

*4 NOT SPECIFIED, BUT EXISTING, PLUS RETAIL (SELF-

STRESSES USE OF AL)OED NONTECHNI- SERVICE)

0 EXISTING SYSTEMS CAL SERVICES

0,

ALL CENTERS AND NS W&R

DEPOTS ARE TO USE:

COMPATIBLE IN-

VERTED COORDINATE

INDEXING', STANDARD

ABSTRACT FORMATS.

COMPATIRLE ACCES-

SION NUMBERING.

UNIFIED MACRO- AND

MICRO-THESAURI

COMPUTERIZED IN- SEARCHABLE TAPES W&Rt

DEXING AND PROC- BIBLIOGRAPH4IES AND

XSING Of SEARCH ABSTRACTS

REQUESTS. STORAGE HAROCOPY (MICRO-

IN MICROFWORM FOR FORM)

SOURCE MATERIALS

UNIFIED SECUtRItY CONTROL AND CLASSIFICATIO I ntCLASSIFICATION SYSTEM.

THAT NEED-TO-KNOW IS irlOtPEI0ENT O TE PRODUCING AGENCY. STATES

MWATIOW-PROCESSINS TEKCHNIQUCS FOR REPRODUCTION AND DISSEMINATION

SIP 1(0 INFORMATION SHOULD SM INDEPENDENT OF THOSEt FOR CLASSIFIED

one

ON STANDARDS (FOR TApEs, FORMAT, INMINS ME1HOXOLOSY, 97C.)

Tkble 10-9b. Technical Aspets o cit k

K.1ley, Siqaon, A Wan



SYSTI

PLAN TPOFDCMNS MISSION OR DISI
TYPEOF OCUMNTSORIENTAT14

JONK ER
"A MODEL INFORMATION RETRIEVAL NETWORK FOR INITIALLY:f WORLD-WIDE SCIEN- BOTH TYPES OF INF

GOVERNMENT. SCIENCE, AND INDUSTRY" TIFIC AND TECHNICAL INFORMA- RETRIEVAL NETWOR

FREDERICK JONKiER, ET AL.. * JNKER BUSINESS TION (CLAsSIF-ED AND UNCLASSI- DISCUSSED

MACHINES. INC. PIED), AND RESEARCH AND DE-

MAY 1964 VELOPMENT PROJECT INFORMA-

SPONSOR'. INFORMATION RESEARCH DIVISION TI1ON.

AIR FORCE OFFICE OF SCIENTIFIC RESEARCH LATERt INFORMAL AND UNPUS-

LISHCD INFORMATION. DATA,

AND PRODUCT DESCRIPTIONS.

GOLDBERG
"ENGINEERING DATA AND INFOIVMATION SYSTEM (EDIS)" ALL ENGINEERING DATA AND ENGINEERIN4G DISCIF

STANLEY A, GOLDBERG, ET AL..t OFFICE OF THE DIRECTOR INFORMATION FOR RESEARCH, (E.G.,. MECHANICAL

OF ARMY TECHNICAL INFORMATION DEVELOPMENT, TESTING, AND CHEMICAL, ELECTR
JULY1964EVALUATION

SPONSORI OFFICE OF THE CHIEF OF RESEARCH AND

DEVELOPMENT

DEPARTMENT OF THE ARMY

MAYO-WELLS
',ORr.ANIZATiON OF A NATIONAL SCIENTIFIC AND TECHNICAL. "ALL INFORMATION ON SCIENCE BOTH

INFORMATION CENTER' AND TECHNOLOGY TH4AT DEFINES

WILFRID JAMES MAYO-WELLS, CONSULTANT THIL STATEt-OF-THE-ARtT, SPECb-

7 OCTOBER 1964 VIES ADVANCIES IN THE ART. AND

PROMISES ADVANCES IN THE ART01

KELSEY
'A NATIONAL DRUG INFORMATION CLEARIN314OUISt NS Disc IP..NE-ORtiENTi

F. ELLIS KIELSEY, PUBLIC HEALTH SERVICE INONIsEs To ScRv~

a DCEMBER 1964 ORIENATED INFORMAl

HOSNOVSKY-ALBUM
"TOWAOD A NATIONAL TECNNICAL INFORMATION SYSTEM RECORDED SCIENTIFIC IWOWL- EMPNASI# an MISIN4

A. 0, NOSOOVSKY AND N.. ALBUM. OFrFIce OF cocE. IN"FORMATION CONCERN"INO 0ISCIPLINAft) oW'

ASROWACE RgSEARCH. U. S, AIR FORCE ACTIVE RESEARCH AND DEtVELOP- DISCIPLIlNAny

JANUARY 006S M&NT EFFORTS POREIGN AND

OCUE4STIC

#as w e ir: 1



10-53

INPUTS SYSTEM USERS

PLINE SOURCES OF PEIUT INSTITUTIONS AND TPSO
DCMNSPROCESSING ORAIAIN INDIVIDUALS RQET

RREQUESTS

MATION ALL SCIENTIFIC, ALMOST NONE ALL-INCLUSIVE WITHIN A NETWORK, SUBJECT BIBLIOGRAPHIC AND
ARE TECHNICAL, AND RE- TO SECURITY AND PROPRIETARY CLEARANCES. SUBJECT SEARCHES

SEARCH AND DEVEL- CONCEPT OF "USE UNITS" IS DEVELOPED, TO HARDCOPY

OPMENT ORGANIZA- INCLUDE BOTH ORGANIZATIONS AND INDIVIDUALS.

TIONS AND INDIVID-

UAL S

PUBLISHERS

ONES HOMlE DATA AND IN- INDEXING GOVERNMENT, IN- ROM BENCH-LEVEL FOR CITHEP DOCLI-

FORMATION BANKS DUSTRY (CONTRAC- SCIENTISTS AND ENGI- MFNTS OR DATA

AL) TORt' 'ND VENDORS) NEERS TO TOP-LEVEL

MANAGEMENT

INS NONdE ALL-INCLUSIVE ALL-INCLUSIVE "S

CLEAR- us "S NHEW ORGANIZATIONS. RESEARCH WORKERS "s

MISSION- OTNER FEDERAll Gov- AND AOMINISTRATolft.

CEN- COMMENT ENTITIES. RE1GVLATORYt AGENCY

STATE AND LOCAL PERSONNE0"mL.. PwOS I-

aovcRImENTS. * 014- CSANS AND OTHER

VERSS61TSS PIOW91- HEALTH-CARE9 PC*-

S10610AL SOCETIES. SN

T91114ATIONAL ORGAN1-

ORATIONS

(Cos GOVERNMENT. TRMISLAINb. A111- ALL-INCLUSIV9 ENGIfEERS. SCID#- FOR RfElRRtlAL.

E ON PRIVATE.* AND STRACTING TISTS. GOVERNmECNT MAftiCoPY* . I111116-

AMRIG £15 ON-GOV91RNMENT110 OGRAPH1'IEs. An-

11AMA1JilRs *?*ACT%

Tabla lO-lf. 1%chnca Apects of
Joser Gldbrg Iyo-B~osyAlmPM



HARDWARE T

ORIENTATION it
PR

JONKER1

"A MODEL INFORMATION RETPIEVAL NETWOK FOR MODEST USE OF COM- SUBJI

GOVERNMENT. SCIENCE, AND INDUSTRY" PUTERS AND COM- SELE,
FREDERICK JONKER, ET AL. , JONKER BUSINESS MUNICATIONS HARD- NATI

MACHINES. INC. WARE AT SUPPORT SIBLI

MAY 1964 AND CONTROL CEN- INGE)

SPONSOR: INFORMATION RESEARCH DIVISION TERS ABSTI

AIR FORCE OFFICE OF SCIENTIFIC RESEARCH ALSO 16MM MICRO- TRAMi

FILM (ASS

GOLDBERG
2

"ENGINEERING DATA AND INFORMATION SYSTEM (EDIS)" COMPUTERS THOUGHT INGE)4

STANLEY A. GOLDBERG. ET AL. . OFFICE OF THE DIRECTOR TO BE ADVANTAGEOUS RAL.

OF ARMY TECHNICAL INFORMATION RELIANCE ON EXIST- OF IM

JULY 1964 _ING EQUIPMENT MENT

SPONSORS OFFICE OF THE CHIEF OF RESiARCH AND

DEVELOPMENT

DEPARTMENT OF THE ARMY

MAYO-WELLS
ORGANIZATION OF A NATIONAL SCIENTIFIC AND TECHNWCAL EMPHASIZES SOF'T. CATAI

INFORMATION CENTR" WARE AND THEORY STRA4

WILFRID JAMES MAYVO-WELLS. CONSULTANT DEVELOPMENT ANALN

7 OCTOBER 1964

KELSEY3
A I ONAL DRUG INVORMATIO4 CLEARINGHOUSE'9 CMPHASIZES use OFr ALL It

F. ELLIS KILSEY, PUBLIC HEALTH SERtVICE MODERN11 HARDWARE INC R*

0 DCEMIBER 1-je OF ALL TYPES %CAN

M4051OVSKY-ALBUM&
TOADA NATIONAL TECHNICAL INFORMATIoNo SkygYEM- 1MPHAS""IZEs use oF 1111m

A* 0. HOSHOVSKV AND H. H. ALBUM. OFFrICE OF ADP IN THE NATIONALt INS

AEROSPACE RESEAA.H. U. S. AIR pO^.EC TCCHNICAL INPMA-

ANUARY IV~Team AGENCY

LEGENO:I WEZILY ISUAWC cOF DOCUMENTS Rccavea my set

3MENTIN 1 NSEIO POR STANDAND VOCAMULAft.,Ag~~41 ""LS FOP DEVELaOPME oFrTNDNB
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FTYPES OF SYSTEM OUTPUTS

INTERNAL

N PROCESSING TYPES DISSEMINATION

C OM- SUaJECT SEARCH 16MM MICROFILM W&R. USER PROFILES

5S SELECTIVE DISSEMI- INDEXES TO USERS ARE TO BE EMPLOYED.

ES D- NATION PROCESSING HARDCOPY

ES BIBLIOGRAPHIES 6BLIOGRAPHIES

INDEXING ABSTRACTS

ABSTRACTING

TRANSLATING

(ASSUMED)

FT INDEXING. REFER- DATA AND HARDCOPY WHOLESALE AND RE-

P US RAL. AND STORAGE DOCUMENTS TAIL FROM SWITCH-

T- OF DATA AND OOCU- ING CENTER. RETAIL

MENTS FROM HOME BANKS.

A CATALOGING. AI*- DATA. DOCUMENTS. W&R

N STRACTING. AND ANNUAL REVIEWS OF
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SECTION II

ADVANCED INFORMATION SYSTEMS

EQUIPMENT AND SOFTWARE

In this section we consider the state-of-the-art and the future of document-

and information-handling systems from two viewpoints. First, we look at three

advanced systems that are currently in ue, and at tle varying philosophies of

system automation that they represent. Second, we look at some of the com-

ponents that can be seen as necessary or potentially applicable in document-

and information-handling systems in the relatively near future--the next five

to ten years. Beyond that span, predictions about systemz and their compone-*f

inevitably become speculative, though they can be extremely inceresting and

encouraging (as are, for example, the reports by Licklider and by Kemeny cituI

in the Selected Bibliography); for rew components and techniques culd conece v'-

bly make possible entirely new concepts an4 capabilities for systems.

1 I. 1 RESEARCH. TECHNOLOGY. APD ADVANCED INFORMATIOK SYSTEMS

A look at some of today's operational information-handling systems that are

describable as "advanced" reveals great diversity, and betrays the absence of

a. core of information-retrie'val *hec:"v. On'. ,nzu. k, ,p thi"; point in mirn, r '

o:dy in apprecintlru- recent de-tclopmn,.., -In(, *r und r:'.landin,- what pro' r, 2,

in the next few years is likely to cofmi::',. A unified f ,-:la'.ion--a thcor.--

of informe ion-handling would be valuable, if it already existed. But people

rebponsible for document- and informatio-han irg systems cannot afford to wal'

for such a theory.

A consequence of lack of theory Is dirficu.*y In finding, a criterion by which

to say that a system is "advanced." A syZ*-e" conild be buili around the mos,

capacious computer, the most versatile pho'oelec'rlc prirt reader, the mnost

powerful cathode-ray-tube display system, and the btggest avail. !(i-, , -, ry.

Each component in its turn could be ar.,umble as "most advanced" by re.erener "o

well-understood criteria, and yet the system as a whole could be unsatisfactory

and seldom used. Such a system would be "advanced" in name only, and would be

a good illustration of the fact that a system Is more than merely the sum of

its parts.

The involvement of advanced components is a necessary bxt not sufficient con-

dition for attainment of an "advanced system." At least one other necessary

condition must be satisfied befort. one can legitimately claim that a system is
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advanced: the system must provide a needed facility for its users through which

they can attain oljectives that otherwise are attainable less economically, or

with greater difficulty, or not at all.

In this section we examine several advanced information systems which are in

use and provide, by virtue of advanced components or concepts, a needed facility.

We consider three systems, chosen to reflect the breadth of the frontier of appli-

cations and the diversity w1 approaches: (1) the automated library of Florida

Atlantic Univerbity (FAU); (2) the scientific and technical information system of

the National Aeronav-ics and Space Administration (NASA); and (3) the system for

storage and retrieval of crime information in the form of natural language text,

of' the Los Angeles Police Dep.rtment (LAPD).

It is helpful to think of these systems as reflecting three divergent approaches.

The FAU system reflects the approach of primarily aatomatirA clerical aspects of

library operation, rather than introducing radical innovations in concepts of

operation. This approach is well suited to a university situation, where the

collection is broad and contains relatively old documents, and where access is

for the student and the scholar--people who have an abundance of reference-

finding tools outside the library. The NASA system reflects an approach tailored

to handling documents that are primarily new and relatively specialized, with

large emphasis on current awareness and timeliness. Finally, in the LAPD system,

information iT so informal and of such unpredictable value that "documentation"

in the usual senre (or such concomitants as editing, distribution, classification,

etc.) would not be worthwhile. Here the approach is one of expending a bare

minizmm of time and effort on the average information item (which will probably

never be used) and a maximum of investment iL. dealing with the contingency that

some unknown small percentage of the items might turn out to be very important.

I I. a LIVRARY AUTOMA'*;ON *%ND THE FLORIDA ATLANTIC UNIVILRSITY

11.2.1 Description of the FAU Library System. Florida Atlantic University, in

Boca Raton, is ltas than two years old. The tibrary, starting from scratch,

was in a positior to use machines without the burden of conversion that an es-

tablished library would have to bear, and is perhaps the first in the United

States to introduce data processing into its operations from the very beginning.

Many of the methods and Ideas of this iuidertaking erew out of the University

Librar; Information Systems Project n'" the University uf Illinois (1).
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I In its outward appearance to a user, the FAU Library is much like a conventional

university library. This reflects the fact that most of the clerical processes

3 in libraiy operation go on behinld the scenes. Some hint of modern technology

might be perceived at the circulation desk, where the IBM 357 Data Collection

3 system for circulation control hums inconspicuoiLsly with each transaction, and

at the catalog, where a computer-produced book catalog is found in place of the

familiar rows of card trays. The IBM 1460 computer that does mch of the data

processing is in the basement, unseen and unsensed.

I The end products of the FAU Library's data processing consist almost entirely

of printouts, yielding 23 basic kinds of library information in four basic

categories: (1) catalogs and authority lists, (2) circulation data, (3) serials

records, and (4) acquisition data. Some of the information can be printed out

in several different arrangements. Circulation lists, for example, can be ordered

b:r call number; by the borrower's identification number; and, by either of these

numbers, for overdues only or for hold ruquests. The number of different kinds

of printouts reflects the large variety of information-processing tasks necessary

in running a typical university library.

1.2... Philosophies of Information-System Automation. The FAU effort, along

with a number of other more-or-less similar projects around the country, repre-

sents an approach that has come to be called "library automation." It is a

natural rallying point for librarians who recognize the need for improvement

ard the opportunities for advancement op ned by modern technology, but have been

skeptical of some of the iaeas suggested under the heading of "information re-

trieval." In the words of Phyllis Richmond, of the University of Rochester

Library: "I would be disinclined to argue with a computer over computation,

which is its field of competence. In other fields, what it produces depends

on what its programers thought the problem was. Up to the present, their

assessment of needs of libraries has been grossly inadequate. Things are im-

proving, however, as people with sound experience begin to look for ways of

applying the computer. Our clerical jobs will be pretty well mechanized in

1 5 or 10 years...." Library automation in this sense my be overdue, as was

once the case wi7h the application of punched-card machines. Keppel (2) forth-

rightly admits: "I blush to think for how many years we watched.-.. business

machines juggle payrolls and bankbooks before it occurred to us that they might

g be adapted to dealing with library cards with equal dexterity...."

I
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It is important to realize that the library-automation approach regards the

computer as primarily an aid to the librarian, and only indirectly as an aid

to the user. The user-librarian interaction is expected to remain basically

unaffected, and the user will rarely, if ever, deal with the computer himself.

Only the librarian is found at the man-machine interface. In deciding what to

automate, the approach is to enable the librarian to serve the user more effec-

tively.

This attitude, in a time of much discussion of user-oriented systems, has the

apologia that the search systems that librarians must use are so complicated

that few users would have the patience to learn how to use them directly. As

Koller et al. (3) expressed it: "If the user must master a complex coding

system before he can make use of the system, he is less likely to accept it

and use it to best advantage. An educational program to acquaint users with

the facilities provided by the system is required. A practical method of oper-

ation permits the user to state his question in common language, aid a techni-

cally trained person, who is intimately familiar with the system, translates the

question into the system language...." More emphatic versions of this sentiment

have the user so far out of the picture that the idea of letting user studies

affect system design is intolerable, as with Taube (4): 'The design of such

systems remains a matter of professional competen.e....The inevitable conclusion

of this paper is that use studies have no value as direct guides to the design

of infornation systems, any more than consumer acceptance or rejection is a

guide to the value of Salk vacine....

The FAU Library, then, embodies a apprcsach that is at one end. of a bipolar

array of views of system imprtvemeiht, whose poles are, as pointed oit by Kater

(5): "a) 'prescriptive' atempta to pri.',. te increased ste.ndardizatilon of the...

system personrnl t ; unrx-'stahdings of the system, and bo) 'adaptive' attempts to-

make the representM.ive...features of the system cowiensurate with.the. ]Pnguge

habits of the user." An aliost clas.IC stitement of the.adap#ive philo3ophy s

approach to informatiot-syste*.automatton is that of Isaacs and Hetr-nn (6):

"1. Avoid pe!1petuating shortcomlngs of an existlng -yste by merely auto-

mating present pro-cedures.

2. Develop a system that operational personnel can communicate with and

itilize for their operational needs.
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3. Search for and incorporate the most advanced concepts and techniques

that are available within development time constraints.

4. Recognize the impact of new technology on operations, organization,

and procedures.

5. Create an appropriate climate for modifying the operational approaches

in order to maximize the benefits to be cbtained from new technology."

Because the "prescriptive" philosophy is likely to govern the majority of auto-

mation efforts in document handling during the next few years, not only in the

university environment but in science and technology generally, the progress

of the FAU e.fLfort will deserve close watching as a prototype. As a start, we

list below some implications of the prescriptive f'iilosophy in choices of tech-

nologies to be utilized and of researches to be undertaken:

I. The technologies to be employed are not likely to diverge very soon

from those used in business data-processing up to now. Conventional

general-purpose digital computer systems will probably predominate,

with little or no exotic input/output equipment (e.g., display con-

soles, print readers) or sohpisticated software, such as that involved

in time-sharing. This will be due not merely to the record-keeping

nature of the operations, but also to cost factors. The total experi-

ence in business data-proceasing has been huge, and provides a wealth

-of date on what equipments are cheapest for a specified complex of

operations.

L. 2. Under the prescriptive approach, some librarians will study programing,

to help ensure their continued control of their professton. Because

they will probably be successful in making this transition, research

activities in library automation can be expected to reflect the fact

that the librarian is in charge. Interest in user studies may con-

tinue to be modest, for reasons cited above, and there may be even

less interest in man-machine studies.

3. Because most computer outputs will be periodic (daily, monthly,

etc.) in library automation, there is apt to be little need for

flexible, imediate-access systems such as on-line teletypes. Ex-

ceptions such as IM's Los Gatos automation project will probably

remain exceptions.
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4. The greatest changes in the technology can be expected at the output

end. FAU Library experiences indicate that existing line-printers

are too slow for the production of book catalogs of the size required

in a large library. Improvement ln this situation might well come

in the form of photocomposing machines such as those used by the

National Library of Medicine in producing Index Medicus. Eventually

it may be found that randomly accessible computer-stored catalogs are

a less cumbcrsome proposition than book catalogs. This could well

lead to the introduction of user consoles.

5. Automation will tend to be directed at making traditional search

methods more efficient, not at implementing basically new approaches

to information access. This tendency will be bolstered by statistics

revealed by some libraries that indicate topical search requests are

relatively infrequent and that the bulk of the requests made by

patrons can be answered through straightforward numerical or alpha-

betical file lookup. In a university environment in particular, the

variety of reference pathways outside the library is so great that

the pressure for topical search methods within the library may con-

tinue to be too small to inspire basic change.

6. The mechanization of inter-library exchanges will probably be slow.

Unless someone with unusual foresight and influence establishes work-

able standardization, the history of library coordination as a mechani-

zable system complex may be as turbulent as the history of higher-

order computer languages has been. Unfortunately, the rush of library

automation efforts could be so rapid that each installation, preoccu-

pied with attaining it, own internal efficiency, might not nctice the

incompatibilities of its formats, codes, etc., with those of other

libraries unless strong efforts--such as those that a capping agency

could exert--are made to coordinate these aspectR of library avtomstion.

ii.) THE NASA S&T INFORMATION SYSTEM AND THE MIDDLE-OF -THE-ROAD APPROACH

11.3.1 Description of the NASA System. The S&T information system of the National

Aeronautics and Space Admnietration serves a complex of regional centers, NASA

contractors, universities, and--to a ..esser extent--users and centers outside the

aerospace industry. Though filling the role of an information center, the NASA
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"aility nonetheless has major functions in conmon with a library. Like a library,

it must acquire information items. It must analyze the items and reference data

(index terms, etc.). It must provide for storage and retrospective search. But

because an information center's task is so different from that of a library,

these functions are apt to be carried out in a markedly different way. Moreover,

some functions which are usually minor in a library, such as announcement of new

acquisitions, in a NASA-type system become major. In some cases they may over-

shadow other major functions in the amount of effort expended (by users as well

as by system personnel) in the operation of that function.

Because the NASA system is undergoing change, it it difficult to be accurate in

describing its present operational componentb. This problem can best be resolved

by not distinguishing, herein, between actual and soon-to-be-implemented com-

ponents.

The NASA facility is designed to encourage lecentralization, but this does not

mean that centralized repositories and access thereto are to be excluded. Pre-

sent planning aims toward three levels of centralization, and in practice there

may turn out to be four or more, depending on the user. The highest level, rep-

resenting the most centralization, is the Central System at Washington. The

next highest level resides in NASA's regional centers; plans call for shifting

of retrospective search, dissemination, and hard-copy delivery functions from

Washington to the regional centers in the interest of faster service. Washington

will act more and more like a wholesaler to serve these centers. The third

level is the user himself, who may achieve access to the literature via subject

indexes and announcement bulletins, piblished and distributed at the highest

level. If the user is a NASA contractor with its own library, four or more

levels of access can exist.

The bulk of NASA's acquisitions are technical reports generated within the NASA

complex. When an organization supported by NASA generates a report, a copy is

sent to NASA for review and appraisal of its applicability to aerospace technology.

Appropriate documents are then sent to Documentation Incorporeted, Bethesda,

Maryland, which is under contract to process the input and ol rate NASA's Central

System at Washington. The documents are analyzed there by professional indexers

and assigned two sets of indexing term: (1) an average of 4 or 5 terms per

document to be used as index entries in the announcement publication Scientific

and Technical Aerospace Reports (STAR) and .n cumulative indexes of STARs; and
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(2) 15 to 20 indexing terms for access by coordinate machine-searching. Books,

journals, and other items of the open literature are also indexed two ways, but

the announcement publication is separate from STAR, and is denoted as Inter-

national Aerospace Abstracts (IAA). The separateness of IAA and STAR is due to

the fact that the procurement, indexing, and abstracting of items cited in IAA

is done by the American Institute of Aeronautics and Astronautics. The documents

and indexing worksheets for IAA, however, are sent on to NASA, so that thereafter

all publishing and other processes for STAR and IAA are essentially identical and

are accomplished by the same facilities and equipment.

A high degree of mechanization is evident in the processes for publishing STAR

and IAA. These publications both have a sect'on of abstracts, plus subject,

author, and other indexes. The indexes are generated by Documentation Incorpo-

rated's IBM 1410-1401 computer system from keypunched input derived from the

indexing worksheets. The initial form of the abstract is keypunched into paper

tape, which is used to drive a Photon photocompositor to produce mats for print-

ing the abstract portion of STAR. The other indexes included in STAR are printed

from photographed computer printouts.

A new technique employed in STAR and IAA is the use of an expanded title called

"Notation of Content," consisting of two or three dozen words written to be con-

sistent with the system's indexing vocabulary. The Notation of Content can be

used to feed a KWIC-like indexing process, known as SWIFT (Selected Word In Full

Title), which should give more dependable access than an index derived from the

uncontrolled original title (7).

Machine searches, using the 1410-1401 system, can be performed not only by

index term or combination of terms, but also by a complex of bibliographic

classifications and search restrictions. Machine-search requests are implemented

by search analysts. (This mode of access is one of thc prescriptive features of

the NASA system, tempered, however, by heavy emphasis on feedback-derived im-

provement.) Analysts are encouraged to interact with users when requests are

inherently vague or difficult to implement; decentralization, of course, will

greatly facilitate this kind of interaction. Improvement of the searching system

and methods of using it is promoted through use of the NASA Search System

Analysis Sheet (8). Data on search iaccuracy (e.g., relevant items missed,

irrelevant items hit) are noted and fed back from the search analyst to the

indexers, who thereupon upgrade vocabulary, re-index reports, correct keypunch

errors, and so on.
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The NASA system incorporates some advanced software packages as well as advanced

equipment. One of the foremost of these is SDI-5, the current operational ver-

sion of IBM's computer-based selective dissemination system. It differs from

the previous system in providing greater capability for the user's control of

the type and quantity of information he receives. This is done in part through

more sensitive processes for revising the user's profile, whose terms are the

basis for matching against the index terms of incoming documents and consequent

selection. The profile updating is effected both by user actions and by system

vocabulary changes, which in SDI-5 can be largely automatically implemented.

SDI-5 also introduces numerous analytical programs for monitoring user and

system performance.

For storage in the NASA system, documents are photoreduced in a microfiche

process that accommodates up to 58 pages per 4" X 6" film. The camera facili-

ties, duplicating and enlargement devices, and ancillary equipment comprise an

up-to-date and flexible micrccopying system. Regional centers and users can

order "shoe boxes" of microfiched documents according to specialty. Through

this means, many of NASA's decentralization aims can be accomplished.

11.3.2 The Middle-of-the-Road Approach. NASA, like FAU, is a relatively new

organization and, therefore, is in a good position to apply new ideas and tech-

nology. The NASA system for information handling represents a 'middle of the

road" approach, a blend of generally used and recently developed methods.
1

NASA's approach partakes strongly of the "adaptive" philosophy, as defined in

section 11.2.2. It is consequently ready to experiment with new search methods,

usually user-oriented, made possible by computers. Though the adaptive philos-

ophy may not today be standard in the automation of information-handling systems,

it appears to be gaining ground steadily. Thus it may be helpful to look at

some of the features of the NASA system, to see which of them tend to give it

an adaptive orientation.

The multi-level access structure of the NASA system has important consequences

for the evolution of the entire system. It provides a family of use options

and opportunities for specialization that are certain to facilitate changes.

1The MEDLARS system of the National Library of Medicine is also, in the
definition being used in this section, a '"iddle-of-the-road" system.
Since MEDLARS is somewhat older and better known than the NASA system,
we chose the latter for discussion here.
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That such changes will occur has been anticipated by the system planners, who

are setting up elements of the system in such a way that operations need not

stop during transitions, and are providing for means to assure equipment and

format compatibility throughout the information-handling complex. The effect

of providing options to the user and planning for evolution is a large part

of the adaptive approach in the NASA system.

The manual indexing procedures in the NASA system are not basically different

from those used by other information centers in the last 15 years. In par-

ticular, full-text storage and automatic indexing methods are not involved in

the NASA system. The indexing and terminology-control features are among the

more prominent prescriptive elements that make the NASA approach 'laiddle-of-

the-road" rather than strongly adaptive. There is still much mistrust, by

nearly all those responsible for systems for access to S&T information, of the

non-standardized vocabulary inherent in natural-language-derived automatic

indexes. Indeed, in order to consider a strongly adaptive system that is now

in use, as we do in the next section, we have to go outside the area of S&T

information.

The steps that take place in the NASA system after indexing and abstracting,

however, are very much on the forefront of application of new technology, and

furthermore (unlike the FAU Library system) involve numerous new departures in

concepts and methods of information handling. The high degree of mechanization

in the processes for publishing STAR and IAA, the use of the Notation of Content

and SWIFT modified-title techniques, the 1410-1401 machine searching methods,

and the microfiche storage techniques are all evidences of an orientation in

the NASA system toward the adaptive philosophy of automation.

The emphasis in the NASA system's SDI-5 selective dissemination program on

system responsiveness to the user is of course a profoundly adaptive line of

development. It is also a good example of a general principle that one can ob-

serve in the information-handling field: That adaptive approaches seem to occur

most frequently and most massively in forms of information-handling that do not

yet have extensive or long use. In observing this, however, one muat be careful

to realize that cause-and-effect relations in the history of information-handling

system are difficult to understand. Adaptiveness may be a result of newness,

so that longer experience would lead to a corps of specialists with a more

prescriptive view. Or adaptiveness may be a permanent valu3 that could not
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have been realized in pre-coruplAer information-handling institutions without

undue expense.

It is not possible to say that either the prescriptive philosophy, as exemplified

by the FAU Library, or the adaptive philosophy is the more significant guide to

advancement. Since libraries are sometimes viewed as tending toward the pre-

scriptive approach, and information centers as tending toward the adaptive

approach, it may be helpful to consider some of their differences. Rees (9)

has stressed, ii a discussion contrasting libraries and information centers,

that: "The truth is that there is no basis for comparison. The information

center and the library are laboring to perform two distinct tasks. The center

is the essence of visible incarnation of the invisible college. It represents

the attempt to formalize the informal exchange of information amongst a closed

or semi-closed set of users...."

Some of the host of characteristics and requirements that distinguish infor-

mation centers from libraries may be stated here. First, information centers

are a 20th century phenomenon brought into being by the growth and speciali-

zation of knowledge, especially in science and technology. Their specialized

nature leads to the consequences of (1) diversity of function from one center

to another, corresponding to intrinsic variations in user requirements, (2) par-

ticipation of scientists and/or technical men as information specialists, (3)

geogra'phical dispersion of users, and (4) the necessity to pioneer in the

organization of the knowledge in the field served by a center.

In the last ten years or so of intensive efforts in defense and in space, still

other factors have become more prominent than before: (1) the increased need

for current awareness and flexible dissemination of new material, (2) the hunger

for state-of-the-art reports and other summarizations, which information centers

are in the best position to produce, (3) gr.ater pressure for across-the-board

updating of indexes, files, and other reference systems, and (4) because of

large volume and olsolescerce (the short half-l*f.! phenomenon), enhanced interest

in mechanism for purging. These differences which set information certers apart

from libraries partly account for the bipolarization (adaptive vs. descriptive)

in the philosophy of information-handling automation. These differences may

also lead to divergent paths in research and technology utilization.
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In a system that tends toward the adaptive philosophy, such as that of NASA,

it is much more difficult to make forecasts about utilization of research and

technology than it is for a system such as the FAU Library, where the definition

of change tends to be expressed in the question: Which of wl manual procedures

is it worthwhile to automate next? The prescriptive-oriented automticn move-

ment is consistent with a spirit of computer applications common in libraries

in the 1950-60 decade, where the possibility space (i.e., the set of concepts

viewed as being possible of implementation) was limited to pre-computer practice.

Perhaps it is appropriate that NASA, which characteristically sponsors aero-

space projects that could not have been accomplished before ±96O, serves as an

example of a domain of applications to information problems in a much larger

possibility space, whose limits are somewhere in between the class of existing

processes we can speed up, and the vastly greater class of processes that

modern technology makes possible.

11.4 ON,-LINg NATURAL-LANGUAGE PROCESSING AT THE Los ANGELES POLICE

DEPARTMENT

U2.4.1 The Need for Computer Searching of Natural-Language Materials. In pre-

scriptive approaches to the automation of '.'iformation- and document-handling

systems, the costs associated with such activities as cataloging and control of

terminology are high, but are Justifiable because the cost (and by impliation,

the value) of each information item is coumensurately high. There exists in

modern civilization, however, a vast amount of information that is worth record-

ing in written form but whose value is so marginal that only the crudest of

filing procedures can be justified. Newspapers have morgues filled with old

clippings and photographs, and stacks of back issues that may be worth savirn

but not worth dusting off. Items such as automobile accident reports and

medical case histories accumulate in great volume. Such data, in fact, are

part of a vast literature about the lives of people and could be t~e basis of

highly revealing studies. Unfortunately, though the aggregate vi!,ue of th'a

information my be potentially very large, the actual value per individual item

is so small that it usually does not even pay to type it up.

This sort of information could gain additional value through nothing more than

increased accessibility. Indeed, information that one might think not even

worth writing down (such as tape-recorded meetings) might acquire substantial

value if a large amount of it were accumlated, and if the sheer accumulation
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did not impede the rapidity and variety of access. The increase in value might,

for example, Justify the cost of kejpunching some or a.l of the information.

This potentiality applies especially where any one of a large number of items

might suddenly and unpredictably increase in value. A doctor, for example,

might remember that a set of symptoms was "exactly like" that of another case

he had treated five years before. Unfortunately, he might not remember the

treatment of the case, and could not have 3ustified filing the record under

any of the symptom descriptors (or even keeping the record that long) because

there would have been no way to predict that a case like it would ever arise.

And so an important bit of S&T information would be lost.

Metropolitan police departments build up large files of tht soi" of information

whose value is highly contingent on something that may happen months or years

ir. the unpredictable future: reports of crime by unknown assailants, descrip-

tions of stolen property, intelligence data on organized crime, etc. The

largest cities, such as Los Angeles, often realize that their crime problem is

getting out of hand partly because the crime-information collection is too

large to be managed. This realization becomes especially painful when one r.o*ez

the contrast between the ease of access to certain highly formattable kinds of

information and the near-unfeasibility of access to necessarily informal types

of information such as victimn' accounts of the behavior and description of an

assailant. Information about automobiles s a good example of intrinsically

formattable information that can be retrieved with high speed and accuracy. A

California Highway Patrolman can radio a central office and generally find out

all he needs to know about a suspicious automobile in less time than It takes

to write a traffic ticket.

The problem of computer searching of difficult-to-f'orimt information is con-

siderably more complicated. Yet this is the problem confronting police depart-

ments that need to be able to store, at low expense (i.e., with little or no

formatting), such natural-lang '-jel materials as victiam' and policemen's

accounts of crimes, for possible use at some later time. The sheer volume of

such materials makes it highly attractive to consider the possibility of computer

processing, especially if ii could be accompl1rhed in a relatively short time

'The term "natural language" has come into use to refer to ordinary spoken
and written language, as contrasted with the "computer languages" used in
computer programing.
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(a search tiae of only a few minutes would be desired in many situations). From

the stpndpoint of computerized processing, the difficulties here consist in the

need for searching unformatted natural-language text, and the need for doing that

very rapidly. But grounds for hope are offered by recent developments in the

time-shared use of computers and in techniques for computer searching of natural-

language texts, such as the development of Project MAC at the Massachusetts

Institute of Technology and the system being discussed in this section.

The central idea of time-sharing a computer is to allow many users to have on-

line access to the computer simultaneously, with each user in a position to

beave as if the computer were exclusively under his contrcl. This state of

affairs is achievable whenever program operating speed is orders of magnitude

faster than the actions taken by the user at his station in deciding on and

implementing a response to the output of his program. An example of such a

response would be the user's reading the answer to his previous question, as

outputted on a typewriter driven by the computer, and his deciding to ask

another question. Even so short a human reading time as 1 or 2 seconds is the -

requisite orders of magnitude slower than the computer.

Time-sharing systems are uniquely fitted for situstions where computer users

are geographically dispersed, so that off-line methods of use would be unduly

cumbersone. In time-shared computer usage, where on-line transactions between

remote users and the central computer occur via comercial cable, mere dis-

tance should hmvt little effect other than the cable costs. In the NASA system,

machiz-search reauests addressed to the Central System at Washington may take

as long as 5 days (including mailing and internal response times) to be answered.

Clearly, under these conditions one would prefer decentralized facilities. Time-

shared access, when it becomes sufficiently inexpensive, could change this picture

drastically. However, time-shared access is a more expensive way of using com-

puters than, for example, the generation, publication, and distribution of

automatic Indexes--assuming, of course, that users are numerous and require

moderately frequent access.

1.4.2 Description of the LAPD Crime Information System. The Los Pngeles

Police Department today is developing and usirg a system in wOith. difficult-

to-foxmat deocriptions of robberies and other serious crimes can be stored and

retrieved in natural-language form. The system, built around a teletype-accessed_

time-shared IBM AN/FSQ-32 computer, is being developed in a joint experimental

nt' -. -- *--l-- -n.- - -
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project by LAPD and System Development Corporation (SDC). The retrieval method,

in which text items can be accessed by the words, terms, or phrases contained in

the text, is an adaptation of an earlier research vehicle, the Synthex question-

answering system (10). The phrase "question answering" suggests an ultimate

research objective rather than an established capability. In this regard there

is a developmental parallel with the automatic abstracts that were merely lists

of sentences selected on the basis of their richness in frequent content words.1

Likewise, "answers" furnished by the Synthex vehicles are sentences chosen from

a large corpus of text because they contain key content words present in the

input question. The LAPD adaptation differs, but only slightly.

Isaacs and Herrmann (6) describe the system's principles of operation as follows:

"Current reports of robberies in the City of Los Angeles are now converted word-

for-word into machine-readable paper tape at the LAPD and stored on magnetic

tape at SDC. The Synthex program automatically indexes the reports essentially

by making a concordance of the actual content words exactly as they appear in the

text .... Each word, such as 'newspaper' or 'revolver'...is maintained alphabetically

on the index tape, along with a numerical listing of each volume, report. paragraph,

and sentence in which the word appeared. If one is looking for a certain type

of crime report, a 'question' is asked in English. For example, suppose we are

looking for all reports of liquor store robberies where the bandit asked for a

pack of cigarettes. The question would be: 'Liquor store, asked for pack of

cigarettes.' The computer would search its alphabetic .ndex, find all question

words and the reports in which they appeared, sort these to choose those reports

in which some number of question-words appeared together in sentences, and print

out for the user a list of the most relevant reports, in order of their relevance,

plus automatically-produced abstracts of each report. The entire report can also

be printed out, if desired ...."

I1.5 SYNTHESIS

We have examined the interface at which the most advanced products of research

and technology, in hardware and software, become integrated into working systems

for access to information. In doing so, ve noted that the interface is tr.ly

panoramic. The words "automation" and "automatic" are used over the entire

breadth of it, from Information-handling situations that are old in their history

The term "content word" has come to be used to refer to those words in natural-

language texts that are not "function words," the latter term being used for
prepositions, articles, conjunctions, &uxiliary verbs, and other "ords that
serve only to link together the idea-bearing words.
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as well as in their content, to situations that are brand new because they have

just become technically possible.

The three systems described herein were chosen not so much because they are at

the forefront of advancement, but because they are prototypical. We can, there-

fore, expect to see numerous other similar systems spring up in the next few

years. One must appreciate that no one of these prototype systems is more or

less appropriate as a means of handling S&T information, because serious inventory

of the class of all "scientific information we would like to retrieve" reveals a

sweep and a diversity as extended as the interface itself.

At the prescriptive end we find monographs, textbooks, hi'stories, "omprehensive

treatises, classics, critiques, and other highly processed information typical

of the academic world. The task of a librarian is not too far removed from

that of a teacher or a professor, and a prescriptive approach--after all--is

not out of tune with the aims of education. In the center we find the more

tentative documents, technical reports, journal articles, conference papers,

and review articles; because this is information sought by working scientists

and technicians, whose numbers are increasing much faster than the general

population, it is S&T information- and document-handling systems that today

receive the most attention. A more adaptive approach is needed, because

document-handling systems do compete with scientists talking to each other--

at conferences and by the ever-handier long-distance telephone--, and because

a corps of competent prencript jonists is difficult to find in a rapidly changing

field.

Continuing alonr the spectrum to the opposite eni, we find information of

highly tentative character. Here is the world of progress reports, lab note-

books, 'ape-recorded seminars and think sessions, brochures, memoranda and

correspondence, proposals and specifications, equipment and instrumentation

blurbs, tro ole reports and recommendations, program documentation, technical

news and intll!genee, unformattod personnel data, and--in gereral--anything

informative that is worth puttinr or paper. Assimilation of such information

is vital in the pursuit of S&T goals, and even mort so in the management of this

pursuit. Such information ought to be worth retrieving, but there is too much

of it, and each item is too cheap and too tentative; it has little value--except

undcer certain unforeseeable circumstances. In this realm, we are so close to

.hr informal, everyday process that no coding or cataloging oyst-m could possibly

1I
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be managed, even if it were worthwhile. But means will come whereby such infor-

mation will come cheaply into ever larger and more rapid computer memories, in

natural-language form. People are today accessing such information on-line,

and they will learn rapidly how to access it better.

1 1.6 FROM SYSTEMS TO COMPONENTS

In the preceding portions of this section we have been concerned with advanced

current information- and document-handling systems, and with varying approaches

to the automation of such systems. Our focus now shifts to the equipment com-

ponents available for use in current and future systems.

Some limited use of advanced automated equipment and associated software has

been made in recent years in the processing of S&T information and documents.

These components offer a strong current capability in the processing, trans-

mission, storage, retrieval, *issemination, and reproduction of S&T information.

The following discussion treats these components under five headings: (1) digital

computers and associated equipment; (2) software involved in their operation;

(3) telecommunication equipment; (4) reproduction devices; and (5) microform

devices. For each of these types of components, we present a sumary of the

current state-of-the-art, an assessment of the maximum current potential, a

five-year prognostication, and illustrative cost data.

Our discussions of components are intended to serve three purposes. The first

is to provide statements of equipment potential in document-handling applications,

as an aid in establishing a contextual framework for equipment elements included

in proposed system. The second purpose is to provide a basis for further data

gathering, analysis, and planning in the equipment-related aspects of document-

handling system. The third is to provide a picture of the state-of-the-art in

document-handling equipment.

The system we have looked at in the preceding portions of this section were,

necessarily, developed within organizational, fiscal, personnel, and policy

restraints. From now on, however, our considerations will involve no re-

straints other than those of technical capability, economic feasibility, and

geographical coverage. The material outlined here has been used in estimating

investment costs for equipment to be used in the system discussed in section 5.

.%t it must be realized that the costs of any operational document-handling

system depend heavily on such factors as input volumes, number of producer and
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user centers included, types of communication media used, and volumes of output

produced.

It should be noted that equipment and software are treated here in terms of

their applicability in the handling of textual and graphic information, although

they may have been developed for other purposes. Equipment and software used

solely in classified applications are not analyzed here unless their character-

istics have been publicly described in an unclassified context.

11.7 DIGITAL COMPUTERS AND ASSOCIATED EQUIPMENT

11.7.1 The State-of-the-Art. The digital computer is a strong tool for the

processing of textual and graphic information. Some of the most powerful

operational and imminent digital computer systems are the Control Data Corpo-

ration 6800, the Honeywell 8200, the IBM 360/92, and the General Electric 645.

Comparable RCA, Philco, and Univac equipment may be expected to be developed

in the near future. These computers can perform logical and arithmetic in-

structions at a rate of 5 to 10 million operations per second. For convenience,

they will be referred to here as the "new computer generation."

New technological developments (e.g., silicon transistor circuitry) have made

it possible to contain as many as 4 million characters of data in central

computer memories, and as many as 16 million characters in high-speed auxiliary

memories. (By high-speed we mean here the capability of transferring a single

character within 8 microseconds, i.e., millionths of a second). Since the

average length of an English word is approximat'.0' 5 characters, these memories

can contain 0.8 million and 3.2 million words respectively. Slower, random-

access auxiliary storage devices are in operation that have a capacity on the

order of 2 billion characters, or about 400 million words.

In addition to the storage devices described, the central portion of a computer

contains arithmetic and logical processing units whose tasks comprise overall

operation of internal storage and processing activities, and transmission of

data to and from the central element. Computer input and output devices in-

clude telecommunication equipment and such computer-oriented media as punched

card, magnetic tape, and printing equipment. The current state-of-the-art

will allow hundreds of magnetic tape units to be attached to a central computer.

A reel of the tape most comonly used on these new computcrs contains as many

as 20 million characters of information.

p*mm a m .a - - -- --



11-19

Another class of computer input and output devices includes punched card readers,

punched paper tape readers associated with typewriters, and similar equipment

used in converting documents into forms acceptabl. for computer processing.

A typical punched card contains 80 characters of data, while a punched paper

tape record may represent thousands of characters. Current computers can input

as many as 150 thousand characters per minute from each such card reader. Many

of these devices may be simultaneously attached to a computer.

Electro-mechanical printers can be attached to a computer for direct printing

of information in a formatted form. Large computer systems include one or more

smaller satellite computers to drive such printers. A printing rate of 1100

lines per minute, each of 132 characters of formatted data, is within today's

state-of-the-art, and is equivalent to 20,000 English words per minute. Since

a large computer configuration may have several such printers in simultaneous

operation, it is apparent that large-scale computer-generated printing is an

accomplished fact. This printing is usually in the nature of a "computer

printout"; as such, it is to be distinguished from computer-controlled print-

ing composition, which is discussed in the section on reproduction devices.

High-speed printers which independently print computer-generated output are

also discussed in the sectior on reprcduction devices.

1.1.7.2 Current Maximum Potential of Digital Computers and Associated Equipment.

There is no known planned application of the new computer generation in the

processing of docurientary data. Jome of these computer configurations have

been designed basically for scientific computation, but they are all usable for

document storage, manipultion, retrieval, and transmission. Since the new

equipment represents a twenty-fold increase in storage and calculation power

over the most powerful computer configurations currently used in document-

handling applications, the use of these new large computers would greatly

enhance document-handling and -transmission capabilities. The greatly increased

random-access storage capability is particularly important for computer-based

information retrieval and dissemination activities, since it would allow more

rapid processing of documents than current systems using magnetic tape storage

media. If one of the new generation computer configurations were utilized at

the center of a document system, with computers being linked to it from de-

centralized information centers, a large increase in the rate of automatic

processing of textual and graphic information could occur.
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A source for obtaining rapid transmission of irformation to the system user

are computer input and output devices that allow man-machine intercommuni-

cation. These new devices include such items as the RAND Graphic Tablet,

light pens, and sophisticated display consoles with manual keyboard input and

output. Use of these advanced man-machine devices on a comprehensive scale,

in association with computer storage of large document files and bibliographic

tools, would represent extension of a basic capability in existence at MIT and

elsewhere. Utilization of new computer generation equipment and advanced

telecommunication equipment in such applications would be dependent upon de-

velopment of adequate computer programs and associated software, which are

discussed in the next section.

It should be emphasized that computer equipment selected for a document-

handling application should feature storage elements and instruction reper-

toires best suited to document processing. That is, such equipment should be

capable of rapid, direct storage, retrieval and processing of textual data on

a character-by-character basis. This capability allows optimal sorting,

transfer, and comparison of data, which are the key computer processing oper-

ations used in manipulating documentation files.

Voluntary manufacturer action is increasing in standardization of data codes,

input and output device characteristics, and computer instruction repertoires.

This is evidenced by current examples such as the resemblances between the IBM

360 Series and the RCA Spectra Series, and the compatibilities of the Honeywell

200 Series and the IBM 1400 :eries. Magnetic tape and wire transmission de-

vice compatibilities have become much more comon in recent years. Standard-

ization of computer operation codes, of data representations on magnetic tape

and in computer memories, and of transmission devices would strongly enhance

computer capability through enhanced ability of installations to exchange

computer programs and data without conversion.

11.7.3 Expected Digital Computer Capabilities in the Near Future. A capabili-

ty of storing large volumes of documentary material within the storage units

of a computer may be expected within the next few years. The use of tele-

vision tape storage devices will enable both textual and non-textual material

to be stored in great volume, and retrieved with extreme rapidity. (This

storage medium is discussed in the section on microform equipment.) Another

future capability is that of greatly expanded central computer memories.
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Computer memories under development can be expected to afford memory storage

and high-speed processing of 150 billion characters of information.

Video tape and these very large memories will offer a capability to store

major bibliographic listings, or large files of books, journals, and serials

in computer storage. They will also afford more rapid mechanized retrieval

of textual and non-textual documentary data than is possible using current

random-access disk and drum storage devices.

A reasonable capability for simultaneous retrieval of information from such

holdings by regional information centers should also be within the state-of-

the-art in the next several years. This development is contingent upon adop-

tion of compatible input and output transmission devices in all information

centers concerned, as well as compatible types of central and regional computer

configurations. Also required are methods of simultaneously processing a large

number of information requests at an information network center. This capabili-

ty is heavily dependent upon developments in computer software and reproduction

devices, which are discussed in subsequent sections.

Character reading devices offer a very important potential for computer input.

Current devices may accept as many as 18 different type fonts, two or three of

them simultaneously. Although the current maximum accurate reading rate is

approximately 800 characters of data per second, or as many as 1400 typewritten

double-spaced pages per hour, there are problems at present with the clarity of

type and paper quality, and with the recognition of mathematical and scientific

notation. This state of affairs applies to computer-attached document readers

manufactured by such firms as Farrington, IBM, et al., and to independent print

readers produced by Philco, Rabinow and other firms. Within five years it is

expected that these devices will be capable of accurately reading multiple

font text material at rates in the range of 10-20 thousand pages per hour.

Complete recognition of specialized scientific and technical notation may take

more than five years to achieve.

Voice input devices offer a strong future input capability, but are currently

in the research phase. Existing equipments of this type may be connected to

new generation computers. They are currently used to prepare voice messages

for voice-media transmission. This is made possible through selection of

contituent elements of voice output messages by computer program analysis of
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narrowly defined non-voice inputs. The current capability for dealing with

voice inp is quite limited, e.g., recognizing the spoken digits "zero"

through "nine."

11.7.4 Costs of Digital Computers and Associated Equipment. The cost of a new

generation computer and its associated equipment would fall into the range of

$5 million to $8 million. A configuration could be rented for approximately

$150,000 to $250,000 per month. The associated equipment would include the

auxiliary high-speed memory, mass random access storage, and satellite com-

puter mentioned above. Approximately twenty magnetic tape units and a charac-

ter reading machine would also be in this configuration, in addition to trans-

mission terminals and multiplexors used in remote data transmissions.

Random access mass storage devices fall within a $300,000 to $700,000 purchase

price range, with monthly rental charges being in the range of $10.000 to

$20,000. Character readers fall within the $150,000 to $500,000 cost range

and may be rented monthly for $3,000 to $15,000. Magnetic tape units may

be rented for $500 to $800 per month, while computer-associated punched card

and paper tape readers may be rented for $100 to $200 per month.

I .8 SOFTWARE FOR DIGITAL COMPUTER OPERATION

11.8.1 The State-of-the-Art. Our discussion of software here will be restrict-

ed to computer programs, although the term "software" can also include equip-

ment manuals, written compilations of equipment characteristics, and instruc-

tions for personnel who operate or maintain the equipment. Though these latter

kinds of software are not treated here, they are required for successful opera-

tion of a computer-based system.

Computer programs are as indispensable for the utilization of computers and

computer-based systems as is the equipment discussed elsewhere in this section.

Yet it is sometimes not fully recognized that the writing of computer programs

iz often a very difficult, costly, and time-consuming process. Such recogni-

tion Is important in planning for future systemc.

No , - software has vet been dc,.eloped for large-scale computer-

based document-handling systems. The most extcnsive operational software

t. -kage is probably that of NASA, which Is approached In scope by only two



11-23

known comparable computer-based systems. It should be emphasized that these

three large-scale systems do not have compatible software or equipment.

The plethora of computer programming languages, over one thousand in number

at present, prevents effective interchange of programs among computer users.

Even in the case of the most widely used languages, COBOL for business and

document applications and FORTRAN for scientific computation, over twenty

versions of each are currently used. However, the new computer generation

emphasizes the use of either COBOL or FORTRAN, or of a new language combining

features of both. This is a definitely encouraging trend.

Computer software for such activities as direct interrogation of stored docu-

ment files, using display consoles and similar device, is still in the research

and development phase. Significant examples of such software systems are to be

found in Project MAC at MIT, the JOSS System at RAND Corporation, the Time Shar-

ing System at SDC, and several other comparable activities. The general tech-

nique in use here is parallel execution in a computer of programs initiated

from remote locations by telecommunication devices. A current limitation in

this area is that programmi-ag languages are not compatible between many of

the installations that are developing time-sharing software.

The rscr-oriented computer technique known as "selective dissemination," used

in the MASA S&T system (see section 11.3.1) employs key words, which represent

individual users' interests and which are compared with words that have been

assigned to documents. A computer program matches the users' key words with

document key words, applies weighting and qualification factors, and notifies

the users that documents of potential interest to them are available. Software

packages for such activities currently exist but are not in wide general use.

Software for automatic indexing and abstracting of input document material is

in the research and development phase. The ACSI-Matic and Bunker-Ramo Corpora-

tion packages are examples of basic software in this area. A functionally re-

lated technique is that of pe.muted titles, also known as the "Key Word in

Context" technique. This is currently used in several applications, such as

Chemical Titles, and in a modified version in the NASA system.

A strong feature of the current software state-of-the-art is the existence of

comprehensive monitoring programs used on the new generation of computers,

These software packages manage varied forms of input and output, including
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remote telecommunications devices, with minimal attention from the programmer

or computer operator. The packages have also made concurrent execution of

several individual computer programs a truly operational feature.

11.8.2 Current Maximum Potential of Computer Software. Current software po-

tential would be greatly enhanced if certain standardizations were encouraged.

The use of a very limited number of higher-order computer lanruae.es would be a

major factor in raising the state-of-the-art above its current ]evel of effect-

iveness, particularly through reduction of redundant pro-rri.zrng. General use

of retrieval and dissemination software would be possible if the programs were

written in one computer language for execution on compatible corputers. Today's

software packages are written for differr.t computers with different character-

istics, and are therefore not inter-_nanieable or usable across the computing

community. There is a need for a c-ntral compreher.V -- index of' computer soft-

ware packages, existing and under development, a- well az a comprehensive index

of all computer types and their characteristics. SLuch indexes would be stronv

aids in realizing the maximum current potential of -i! 'erh an their coftware.

Software for document processing, editing, rctrieval. d issemir n. ani trans-

mission is within the state-of-the-art. Its develonrnerr for the new computer

generation would take advantage of their great speed and storage capsbilities.

Existing document-handling software pack%.e operete on -omputero with much

less capacity than that of the new computer generation. Such c isting software

features as natural-language formulation of retrieval requests, bibliographic

reference list interrogation, selective dissemination of document citationc,

and weighted document search and retrieval sho ld be developed for the new

generation of computers.

11.8.3 Expected Cam ter Software Capabilities in the Near Future. It can

be expected that firms producing computer software will increasingly standard-

ize on the COOL and FORTRAN computer languages, or on a new language incorpo-

rating their major features, such as the new I34 PL-1 business-scientific

language.

It can also be expected that comprehensive document-handling software packages

will be developed for the new generation of computers. These computers appear

to have such versatile and powerful operating capabilities that major softvare

changes will not be caused in the next rev years by changes in technical charac-
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teristics. Forseeable developments should include comprehensive program pack-

ages for all aspects of computer-based information storage, retrieval, dissemi-

nation, and transmission. The increased storage and processing-speed capabili-

ties of computer hardware will allow this new software to direct the processing
by computer of heretofore impracticably large amounts of documentary data.

11.8.4 Costs of Digital Computer Software. It has been estimated that $2

billion was spent in 1964 on development and maintenance of compter programs

in the United States, an estimate that surely indicates a large expense involved

in computer software activi.ty. It may be compared with the GSA estimate that

the current expenditure for all Government operated computer equipment is also

$2 billion.

11.9 TELECOMMUNICATION EQUIPMEWT

11.9.1 The State-of-the-Art. Tel.icommnication equipment is discussed here

in terms of transmission speeds azr geographic coverage of significant nation-

al S&T centers. 'This approach leads to divisl'.n of the analysis into two

groups: first, low-speed textual and non-textual t n..s~'n devices using

narrow-band wire transmission; arl secorn, high-speed devices using 1-roadband

wire, microwave, and cable telecomunication media.

By slow-speed equipment, we mean here narrow-band telephone, and teletype wire

transmission circuitry in the 3-4 kilocycle (kc) range. Such equipment com-

prises the majorit) of current telecommunication coverage in the United States.

Telephonic devices--e.g., Dataphone--allov transmission of data signals over

voice telephone circuits. The maximum rate of such transmission is apprnxi-

mately 24,000 Eniglish text vords per minute, and a sustained transmission rate

is approximately 12,000 words per minute. Teletype circuitry is effectiv'ly

limited to typewriter speed, with transmission of 100 words of data per minute

bving standard. U. S. Ara' Strategic Communications Command teletype equipment

has a maximum rate of 200 SMlish text words per zinute, the fastest knowr

teletype speed.

This class of wire equipment is a major element in many current systems. It

affords a relatively cheap and accurate vehicle for bulk data transmission, and

Is the most widespread and widely compatible telecommunication medium. It also

allows relatively economical transmission of non-textual graphic informaticn to
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remote locations through use of facsimile devices, which are discussed later in

this section.

Higher-speed broadband circuits are also used for textual data transmission.

48 kc circuitry allows approximately 90,000 words to be transmitted per minute 3
of operation. This class of telecommunication circuitry is used for computer-

to-cowputer communication. The IBM 7710, the General Electric Datanet 70, and m

similar units link computer input devices with the telecommunication circuitry.

These computer telecommunication linkage units coordinate data flow and perform I
all necessary speed and data transformations. Equipments in the 4 kc range

(as well as intermediate-capacity media) are also used to service such computer

input media as punched card receivers, punched paper tape devices, magnetic tape

te-minals, random access storage units, a. central computer memory buffers.

These 4 kc and 48 kc media are generally available between locations in the 3
United States.

Microwave and cable telecommunication media are discussed separately here

because they afford very high speed transmission capabilities, and are not as

widespread geographically as the wire transmission media discussed above.

Microwave equipment forms a significant element In the telephone systems of 3
the United States, and is also used extensively by such enterprises as railroads

and pipeline companies. The AT&T system has microwave connections between

600 cities. The Western Union Microwave System connects Boston, Philadelphia,

Buffalo, New York, Washington, Atlanta, Chicago, Kansas City, Houston, St. Louis,

San Francisco, Los Angeles, and Seattle.

The AT&T microwave elements form part of a telcphone system. The Western

Union elements constitute a microwave network, which connects with Canadian

and Mexican cummunications networks. Both are linked with the Automatic Digital

Network (AUTODIN) and Federal Telecommunications Network (FTS) systems dis-

cussed below.

Cable telecommunication media are discussed here in terms of A7&T Telpak equip-

ment. This ranges from Telpak "A" (48 kc, 12-line) to TPlpak "D" (960 kc,

60-line) in capacity. These Telpak media can transmit as many as 10 million

won of data per second over a distance of a few milrs. Long-range trans-

ml-' n can attain rates of one mil7Jon words pci second. It should be kept

• mmman lu n m u • u mn mu • • umu m luu • n nnunm -'m'm m NN|"I " nmu I
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in mind that these values relate to a medium capable of carrying many trans-

missions simultaneously.

Special-purpose television circuits can transmit alphabetical and numerical

data. The National Aeronautics and Space Administration maintains such a

network between the Goddard Space Flight Center at Greenbelt, Maryland, the

Manned Spacecraft Center at Houston, Texas, and the NASA installation at Cape

Kennedy, Florida. The other major example of television transmission is the

coaxial cable circuitry used by the major commercial television networks, which

allows transmission of television images between affiliated network stations.

There are 50,000 miles of circuitry leased for this purpose at present. These

circuits would offer good coverage for a document-handling network application,

but they are "dedicated" (I.e., exclusively reserved) for other Federal Govern-

ment and commercial use.

The types ol devices that can be connected with the data-transmission media

described above include: computer-connected consoles and display devices;

microfilm transmission and reproduction devices; photographic transmission and

reproduction devices; magnetic tape, punched card and paper tape units; photo-

graphic and hand-writing facsimile devices; electrostatic high-speed printers;

and analog computers, whose physical representations of scientific and techni-

cal data may be converted by various special-purpose devices to numerical form

suitable for transmission over all of the media specified above. It should be

noted that facimile devices linked to high-speed teleconmunication media are

currently capable of handling data at relatively slow transmission rates.

However, many slow-speed messages can simultaneously be transmitted by high-

speed telecommunication media.

Current telecommunication networks contain the circuitry and devices outlined

above and afford wide national coverage. The low-speed, narrow-band tele-

graph (2 kc) and voice-grade telephone (4 kc) networks may be considered as

totally covering U. S. localities. Most significant localities are covered

by 48 kc broadband media. Major cities are connected by television coaxial

cable circuitry, and there is extensive high-speed microwave linkage between

major U. S. regional centers. The military AUTODIN and the Federal civil FTS

afford broad U. S. coverage.
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These networks are not currently integrated. The National Communications Sys-

tem organization, established in 1963, is directed towards coordinated plan-

ning and optimized use of Federal telecommunications resources. AUTODIN and

FTS nets are now capable of data interchange, but there is no truly integrated,

compatible Federal telecommunications network existing today. In addition, the
L

existing commitments and responsibilities of these networks currently require

use of a major portion of their overall capacity.

The IBM "Global Teleprocessing System" uses transatlantic cables for its

Armonk, New York - Ensomme, France linkage. The European and United States

portions of this network use high-speed land lines, and the network is moni-

tored by computer and data transmission devices. This network, and comparable

RCA activities, are examples of advanced computer-centered telecommunication

networks operated in the private sector. j

11.9.2 Current Maximum Potential of Telecommunication Equipment. The capa-

bility of transmitting data between information centers in the country exists!

today through telephone and teletype devices. Although for economic and geo-

graphic reasons, television and microwave transmission and reproduction equip-

ment do not fill the information-transfer needs of the U. S. informaticn net-

work, they have the technical potential for so doing.

It should be noted here that facsimile transmission, reception, and repro-

duction equipment is much less developed than computer equipment and other

telecommtunication equipment. Such items as handwriting facsimile transmission

and reproduction devices and graphic cathode-ray image pointers (e.g., the

RAND Graphic Tablet) are in the advanced development phase; their use in com-

puter-based applications depends upon computer software, which is still being

developed, although the devices are operational.

The current maximum potential for use of telecommunications equipmert in docu-

ment-handling applications would be coaxial cable and microwave transmission

of data and user requests between computer-centered document facilities and a

widespread group of user facilities. The centers would use advanced communi-

cations linkage equipment and new generation computer equipment configurations.

A network of this scope and transmirsion power would exceed current average

speed capacities of the Federal AUTODTP and 1FTS networks. Dedication of

,,-r |mm .. .I
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nufficient circuitry for system requirements would be essential for such a

level of performance. Use of new reproduction equipment described in the next

section would enhance the capability of such a system. This combination of the

best available communication, manipulation, and reproduction equipment would

represent a significant increase over existing major systems. Establishment of

this capability, which would be extremely expensive at this time, would require a

centrally-planned, integrated telecommunication network to be effective.

11.9.3 Expected Telecommunication Equipment Capabilities in the Near Future.

It is reasonable to expect an increase in the data-transmission rates of tele-

communication equipment. Extension of the capabilities of such devices will

enable the foundation of a national system employing automated document-hand-

ling. Increases also can be expected in the speed and accuracy of transmitting

data of a non-textual nature using facsimile equipment.

Extensive use of television media in a national document-handling system would

be possible. However, television would probably be too expensive for use in

extensive networks, unless technological and manufacturing developments reduce

the cost greatly.

Such optical data-transmission devices as lasers are in the laboratory phase.

It is not expected that they will be used extensively as national long-distance

communications media within the immediate future.

Communications satellites, currently in the testing and development phase,

could be a strong future element in the international exchange of informa-

tion. They also have a potential for eventually serving in a domestic docu-

mentary data-transfer system. Current experiments by the Communications

Satellite Corporation and other telecommunication firms in using these satel-

lites in data transmission support the technical feasibility of this potential.

The current use of troposcatter and wave propagation techniques, illustrated

in the Florida-Bahamas linkage, is an indication of new and growing capability

to use advanced non-line-of-sight transmission techniques as part of a tele-

communications net. Increased commercial use of these high-speed media may

be expected in future years.
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11.9.4 Cost of Telecommunication Equipment. These cost data relate to pur-

chase and rental charges applicatle to individual items of current telecomm-

unications equipment. Estimates of total nEtwork costs may best be obtained

from national telecommunications system information and from Department of

Defense, NASA, and private telecommunications cost data.

The first group of costs relates to low-speed telephonic and teletype circuit-

ry arxi devices, which represent the major portion of existing U. S. communi-

cations networks. Transcontinental Wide Area Telephone Service (WATS) full-

time wire charges are roughly a dollar per mile of circuitry per nonth. Pri-

vate line WATS charges are higher than shared line charges. The rental

charge for the telephone terminals is approximately $100 per month. Teletype

terminals rent for approximately $100 per month. Teletypewriter and punched

paper tape device rentals approximate $200-$300 per month per terminal. Mag-

netic tape data transmission devices, using punched paper tape media and codes,

may be rented for $100041500 a month per terminal. Punched card receiver and

transmitter units rent for approximately $100 per month per terminal.

The second group of costs is the charge for high-speed broadband transmission.

The sigiificant factor in this group is the high transmission costs, which over-

shadow terminal charges. Rental rates are illustrated in the following table.

Rental Charges for High Rate Teiecomunication

Monthly Charge per
Medium Mile of Transmission Comments

Telpack "A" 48 kc $15.00, plus $15.00 Used in computer data

per month per terminal and facsimile trans-

mission

Telpak "B" 96 kc $20.00, plus $15.00 Multiplexed voice and

per month per teuminal teletype only; not for

broadband

Tulpak "C" 240 kc $25.00, plus $15.00 Used by Xerox

per month per terminal LDX 135C printer

Telpak "D" 5,60 kc $45.00, plus $25.00

per mont.h per terminal

Telpvis ion Transmission

Circuitry $80.00 (and more) Dedicated to net-

work progranming
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Domestic commercial television networks lease over 50,000 miles of video

bandwidth circuitry for program transmission. The cost exceeds $1,000 per

mile per year for this service, or approximately $80 per month per mile for

the circuitry in use. These costs illustrate one of the reasons for limited

use of exclusive, or "dedicated," high-speed telecommunication media. There

are no known volume discount pricing policies in effect today. The cost for

exclusive rental of a Telpak "B" circuit (with two terminals) between New York

and San Francisco would approximate $555,000 per year. Since a high-speed

document-handling network would require many thousands of miles of similar

circuitry, costs would be very high A comparison of cost for such a network

with overall network costs in the lower capacity AUTODIN and FTS networks

would illustrate the expensiveness of high-speed telecommunications.

Increasing use of high-speed media may be expected, but a document-handling

application would use a combination of low-speed and high-speed media in the

foreseeable future. Extensive use of high-speed media in document-handling

applications would require a Federal determination that such applications

were of a high order of priority.

1 i. 10 REPRODUCTION DEVICES AND EaQUIPMENT

11.10.1 The State-of-the-Art. Reproduction devices are divided here into

the following major classes: printers associated with digital computers,

facsimile devices primarily associated with telecommunication networks, and

printing composition equipment dri.en by computers. Microform-related

equipment is treated separately la'er.

11.10.1.1 High Speed Printers. In discussing computers earlier, we mentioned

a printing capability of approxima'tely 1100 132-character lines per minute as

a normal rate. These printers usu'lly employ a drum, or rotating chain,

containing alphabetical, numerical, and punctuation symbols, against which

the advancing paper is pressed by hammers. More rapid types of computer

printers are available that use a non-impact electrostatic printing process

and attain rates as high as 5,000 lines per minute. However, these printers

are subject, like those in high-sp.ed conventional printin to such problems

as tearing of paper and faulty alignment. Because of these problems, sustained

high-volume, high-quality computer-directed printing at these speeds is not

yet really practical.
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The most rapid known computer associated printer is a Radiation, Incorporated,

product producing 30,000 lines of copy per minute. Computer-generated mag-

netic tape is the input medium. The paper is similar to the "glossy" facsimile

paper or "flimsy" used with telecommunication facsimile devices. The print-

ing representation is "wire-dot" characters, such as those found on punched

cards. The paper is fed from rolls, and is automatically folded after print-

ing. Although this device does not use high-quality paper for printing and

features an un :sual printing representation, it represents a very powerful

tool for use in document-handling applications.

The use of c rrent computer printers for preparation of finished copy, suitable

for publication, is not yet an economical process. This is due in part

to technical problems of providing ribbons and paper of suitable quality at a

reasonable cost, and also to computer-printer design factors that currently

prevent optimal use of space on the paper.

11.10.1.2 Facsimile Devices. There are many types of facsimile and repro-

duction devices that may be connected with telecommunication equipment to

transmit and reproduce alphabetical, numerical, graphic, and handwritten data

into hard copy media and other representations.

One class of facsimile device is electrostatic printers. Two such devices

represent the most advanced remote facsimile devices in operation. The first

is the Xerox Corporation High-Speed LDX C135 Printer, which is used with a 240

kc Telpak "C" circuit. This printer can print 16 standard (i.e., 82," x 11")

pages in a minute of operation. The second device is the A. B. Dick Video-

graph 921, which is used with microwave or Telpak linkage. It produces

10 or more pages per minute of operation. Similar printers with slower rates

may be used with 48 kc bandwidths. An example is the Xerox LDX A135, which

is iscd with Telpak "A" circuitry.

Another class of facsimile equipment is the analo; image device, which will

reproduce graphic (as well as textual) material Into hard copy form. Alden

Electronics, Litton Industries/Westrex, Telautograph Corporation, and Western

Union are principal man'ifacturerz of these devices. These devices fall into

two groups. The more rapid, which so Telpak "A" high-speed circuits, can

reprod-ce 2 to 4 standard pages of data per minute. The second group, which

C.es 3 kc narrowband circuits, has a rate o' 4 to 8 minutes per page of copy.
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The low-speed facsimile devices are those most commonly used. Major current

facsimile applications are weather data transmission, military logistical

information transmission, and ind'.strial and commercial message services.

Alphabetical, numerical, and graphic information may also be transmitted by

photographic transmission devices. These devices can reproduce such trans-

missions at the rate of approximately 2 pages in 9 minutes of operation, using

telephone circuits. Special-purpose facsimile scanners and recorders for

handwritten information operate over telephone circuits at a rate of approxi-

mately 2 pages per minute. Another type of facsimile transmission and repro-

duction equipment is a device that transmits normal handwriting from one

installation to another, with ballpoint pens being available on both terminals.

These telephone-circuit devices are able to reproduce messages at normal

handwriting speed, and the product is hard copy produced by the receiver.

11.10.1.3 Computer-Managed Printing Composition. Composition of mats and

other media for use in conventional printing is now within the state-of-the-

art in computer installations. An example is the GRACE photographic composi-

tor in use at the National Library of Medicine MEDLARS Project. The Honeywell

computer at MEDLARS produces magnetic tape, which is used to guide the GRACE

in composing pages for Index Medicus. The GRACE, a Photon Corporation product,

has a capacity for 226 different characters, and composes 300 characters per

second on a line-by-line basis. Another Photon Corporation Photographic Com-

positor is the Photon "ZIP", which is driven by computer-generated magnetic

tape. It is a line-by-line device, has a 286-character capacity, and can

compose approximately 500 characters per second.

Slower computer-driven compositors are available, which compose 10 to 15

characters per second on a line-by-line basis. These include Harris, Linofilm,

and Photon devices.

A new development scheduled for installation at the Government Printing Office

promises a strong capability in computer-managed composition. This is the

Linotron, a CBS Laboratorles-Mergenthaler development. It has a 1024-character

capacity, operates on a page-by-page basis, and can compose 600 pages per hour

of operation. It is driven by magnetic tapes produced by an IB4 360 Series

computer. The 1024-character capacity represents 8 full type faces, plus
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special characters. The Linotron represents a major advance in automated I
printing composition.

11.10.2 Current Maximum Potential of Reproduction Devices and Equipment.

Computer-associated printers are used by some installations in the printing of

copy which is photographed and used as a basis for printing published materials.

For example, the NASA Scientific and Technical Information Facility uses such

a technique to produce a portion of its announcement journals (see section

11.3.1). This example demonstrates that the use of computer printouts as the I
basis of published materials is within the state-of-the-art. So also is the

use of computer printers as a high-speed, high-volume reproduction device for

documentary data.

Hard copy and photographic facsimile devices are in operational use today.

Facsimile devices for the transmission and reproduction of handwritten material

are less common. Also uncommon is the lightpen, a cathode-ray-tube graphic

stylus that transmits signals to a digital computer. It has been developed

to the point where it is 1,sed operationally today in a number of applications,

and cou-d be used for such dccument-handling applications as browsing in a

computer-stored document file.

Consoles and display devices have a significant potential use, within the

state-of-the-art, as a means of interrogating computer-stored bibliographic

tools and docu.ment files. Large-scale ,se of consoles and display devices

has been confined to command and control applications, and to experimenta .

uses in time-sharing research applications. The new generation computer

configurations can include inquiry consoles with cathode-ray-tube

displays and manual keyboard input inits.

The IBM 360-Series 2260 Display Unit and the RCA Spectra Series 6050 Terminal

represent new computer generation console-display units. Each has a cathode-

ray-tube that can display simultaneously up to ,bO alphabetical, numerical,

and punctuation characters. A keyboard with a 64-character set is included

for communication with the central computer. Approximately 200 characters

of data per second can be received by these units, which may be linked to

standard (3 kc) telephone circuits. Each of the new generation computers may

have 100 or more sur'h consoles connected with it.
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Console and display devices provide a strong aid in direct human search and

analysis of computer-stored documentary resources. The major limitation on

tAeir use is the requirement to provide appropriate, operational software for

the new computer generation. If both the necessary software and the necessar.

dedicated telecommunication media were available, these devices could be

utilized in a document-handling network.

Computer-managed, single-line photocomposition is already in operational use.

Full-page, multiple-font print composition managed by computers is imminent,

though still in the developmental phase.

11.10.3 Reproduction Equipment in the Foreseeable Future. It is reasonable

to expect improvement in the quality of printing available from computer printers.

Computer systems in the foreseeable future will be able to process information

from input data through to output of documents suitable for publication.

The quality of facsimile reproduction equipment will undoubtedly reach higher

levels of speed and accuracy of reproduction. One expectable development is

improvement in the speed of reproduction of graphi- material by facsimile

equipment. Developments in computer-managed printing composition can be

expected to add significantly to the speed of high-quality printing of large

volumes of material. This capability would directly benefit an automated

information system.

11.10.4 Cost of Reproduction Equipment. Rental charges and purchase price of

illustrative reproduction devices are summarized here. Data represent single

items of equipment.

High-speed Printers. Computer-driven high-speed impact printers are normally

attached to an auxiliary small computer associated with the central computer.

Since the auxiliary computer edits Lnd formats data to- printing, its

rental charge is included with that of one such printer. Hence, one printer

must be considered to be in the $2500-$4000 monthly rental class. The price

of the auxiliary computer and sirr-, printer falls within a range of $150,000

to $250,000.

Very high-speed bon-impact computer printers y be obtained for varying rates.

The ultra-high-speed, dot-printing Radiation, Inc. printer, say be vurchased
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for $200,000 to $250,000. Other slower non-impact devices may be rented for

$400 to $1,000 per month.

Facsimile Electrostatic Printers. The A. B. Dick Videograph 921 may be pur-

chased for $50,000 or less; the Xerox LDX 135 rents for $800 per month. This

charge normally incl des .-everal thousand page-copying operations. Additional

charges are made for use of the printer beyond thzs- basic page allowance. The

cost of Telpack circi.itry cho-:Id be considered in cojoinction with the cost of

this range of printing facsimile devices.

Facsimile Analog Devices. This equipmv.it includes other facsirile transmission

and reception devices wnich process textual and non-textual material. 'Tis

class includes photc,7raphtc arid handwritten message facslirdle apparatus. The

monthly rental charge for such equiipment generally falls between $50 and $150.

Speed of transmission and bandwidth capabilities Prnera1li- determine the

charge for a device.

Computer-ManaMged Printiu: Comosition Device:;. ine-by-line compositors with

a 10-to 15-character per second composition speed are priced be'ween $20,000

and $60,OO0.

Line-by-line photo compositors with N 00- to 500-charactcr per second rate

of composition may be purchased for &) 0,CC !o $300,000. The Photon 900

"ZIP" is sold for approximately $250,CC)C

Consoles and Display Units. The IBM 2260 fnd K.A ,pectra ccnsoie ditplay

units may be rented monthly ifo- $17 to .. "Kcyboard-otly" c.nsolt . may be

rented for $30 to $50. Large display uni:; ariA large ror Oie units rent at

conviderably higher monthly ratet.

11.11 MICROPORM OUIPMrN#T

Microfiche is 'ssentially a .p.c-ia f -c.aI . f i4-ri- fiL-. A pVage irae is

reducr tG a 16=~n microfllm ing t f r-. mic-rich'1- chip. Mwny .if these

chips are_ the:'1 novntel in a tranro1r . .- -i-rr:'ih,-. The tandard

-icrofiche forrat of ttw Nit'.,ional Micr- .ilr Az :-.a; on cont&r.s 56% rage-

image chip- in a 4" x 6" m Ir ir - . Thi .. tandard har.- been '!ntT ded

for the Federal Governrrnt by COWAT.
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The aperture card is a microfiche chip inserted into a punched card. An

aperture-card microfiche chip may hold from 1 to 4 page images. When the

required documentary identification is punched into the card, the microfiche

page image can be retrieved or manipulated by computer equipment.

Opaque microcard devices generally use media other than transparent micro-

film as a document-storage vehicle. This group of devices includes highly

reduced printing of document pages on special forms of paper, as well as

othcr special techniques.

Video film is a tape-recording medium, prepared by scanning and transcribing

a television camera image. Six to eight 8 X" X 11" page images may be stored

on a linear inch of video tape. Reels of video tape are made in 3600- and

7200-foot length&. The maximum ani-ounced storege capacity for 3600-foot reels

is 360,000 page images; a more commonly used value is 500,000 images !er 72&"'

foot reel.

Mi-roferm Uses and Techni.ques. Microform devices are widely use'd as doCe t

s'c'age and retrieval vehicies. Two primary uses may be distinguished: firso,

that of reduction of voin.te; acd st- ond. ;rAnent rete.tion o docum-nts that

ctherwisr would be c.c. .ca1s" of ,he deterioration c!' th- paper they arv

erinted on. Such detprioration i a ser5*us protdem with respect to cowmer-

cial paper produced sInce. I,-.

Microfilm lwt.s are normally fored In terial film reel,. Two basic meanr

of retriev&I of ricrofilm Infomatlon- are in ce tcvi%,. ihe rore videly u:ed

is based on the folloving type of a eration. A requester avkc for a document

which is stored in a microfilm file. An index 1- consulted which gives the

beginning reel, and the beginning frame on the r,,l. whore the document's pae

-.. zz-i tt. v. ressive serial wulcr, film pa&e Imaves may then be vle'ved '-d

ro.,rciuc-' 'n hard copy form. The Rlternate ml-rofllm-search technique in

b-ed or recording of document identification -,nd rcntent data on part of the

microfilm image. Thic lentr to a capability 'or searching a vicrofilm fIle

for all document Imagec that meet the requester's criteria.

Use of microfilm reels for traramission of information is normally restricteJ

to these cases vhere a large vol,,me of information is desired by the recipier .
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In the case of microfiche, current experimental efforts are being made to

transmit microfiche reproductions of documents to a requester in place of

documents. There is evidence that the cost of transmitting information stored

on microfiche is much less than the cost of document transmission. An es-

sential element in effective operational use of this technique is the availa-

bility of economical and truly effective microform readers.

Another important factor is the preference of many users for printed material

rather than film image representations. This factor will be significant

in planning for expanded use of microform images.

Microform printing and transmission devices are operational. A currently

available 35mm microfilm scanner is capable of scanning apertare cards and

reproducing their images at a rate of approximately 2 page images in 9 minutes.

This is a companion device to the photographic transmission device mentioned

in the preceding section.

In addition, there have been dramatic advances in the computer processing of

microfilm iiages. An example is a General Dynamics Corporation microfilm de-

vice that can accept, from magnetic tape, computer-generated data defining

graphic images in numerical form, and including alphabetical and other infor-

mation. The device, in essence a special-purpose computer, interprets the

numerical information and reproduces a graphic image on microfilm, along with

any associated alphabetical information. It is capable also of taking a photo-

graph of the microfilm image aid printing this image on paper. This powerful

tool has had wide application in areas where graphs, charts, maps, and other

representations may be derived by computers or other means, and then micro-

filmed and printed without significant human intervention.

11.11.2 Maximum Crrent Potential of Microform Media. Four major Federal

agencies have adopted a standard fonr, of microfiche representation: the

Atomic Energy Commi.sion, the National Aeronautics and Space Administration,

the Clearinghouse i(r Federal Scientific snd Technical Information, and the

Defense Documentator, Conter This microfiche standardization was accomplished

under the .uspices of COSATI.

Transmission of microform images by telecommunication equipment is practicable.

Use of this capability can be expanded in order to transmit images of documents

-. ~ ,~-



to requesters at remote locations, following which the image can be put into

hard copy form if desired. Though this is a slow and expensive process, it

is available today.

There are current experiments in dissemination of microfiche images in place

of user-requested documents they represent. Currently available microfiche

readers cost $150 or more, and render a fair visual image. Although there

is room for considerable improvement in such devices, their use in this and

3ther applications could be expanded.

The computer-related microfilm-image photographic and printing device is a

powerful resource for processing graphic information into a microfilm image,

with simultaneous printed visual output. Consideration should be given to

extending the use of such devices. They are expensive at present, but they

represent a significant enhancement of the traditional role of microfilm for

secondary document and data storage.

The video-file concept allows computer-controlled search of video-tape reels

in a manner analogous to search of microfilm reels. Currently available

devices allow 7200 feet of video tape to be searched in 1 second for document

page images. This is currently a serial, document-number search process.

Display consoles and television comunication ciicuits may be linked to the

video-file system. Total costs of the video devices, file updating, and

image transmission are extremely high, but this equipment offers a pcwerful

medium for document storage and transmission. Current regional or national

potential is limited by the restricted availability of telecommunication

circuits, but local use of this medium offers immediate potential. There is

also potential for use of this system with slow-speed facsimile devices using

telephone-circuit linkage,.which could be exploited.

11.11.3 Microform Developments in the Foreseeable Future. The cost of micro-

fiche-image reproduction is approximately $0.10 per page copied, and is expected

to become even less because of manufacturing and technological advances taking

place today. This may well lead to widespread dissemination of documentation

in microform representation rather than in traditional document media.

Advances in the remote transmission and reproduction of microform media can

be expected, as can a reduction in the cost of such eqipment. This may well



lead to maintenance of documentary resources in microform representation,

from which they may be automatically retrieved and transmitted without appreci- r
able delay.

Improvements can be expected in the photochromic document-reduction process.

This consists of storage of document pages on special colored film through

the use of heat-developed inks. This device is limited at present by severe

deterioration of the medium during use, and by stringent storage-environment

requirements. Its display faciiity and life expectancy are being improved.

Since a single microfiche-sized frame of this material may contain as many

as 2,000 page images, this device has great potential in document storage

and handling.

More use may be made of slow-speed (telephone circuit) transmission of video-

file document images. The images could be stored in a central document facility.

Retrieval of video document images on the basis of internal contents may well

be initiated. Reduction of video-file input preparation costs and transmission

expenses would be required for its widespread national use in any document-

handling network.

11.11.4 Costs of Microform Equipment. Illustrative purchase and rental cost

data for selected microfrom-related devices are summarized here. Special-

purpose and sophisticated equipment models are differentiated, where cost or

functional considerations so indicate. Equipment costs are emphasized rather

than microform costs per se.

11.11.4.1 Microfilm-Microfiche Equipment Costs

Cameras. These devices fall into two general groups. The first group requires [
hand input feeding, produces a minimal image, and cannot insert iuentification

data on film images. Purchase prices vary from a minimum of $700 to about

$1,500.

The second group of cameras have capability to produce good film images.

This group may be purchased for $1,500 to $9,000. The $3,000 to $5,000 price

range equipment has automatic document feeding and very good image generation

capability, and have the capability of inserting document identification data

on film images. The hignest range, $5,000 to $9,000, includes cameras of [
excellent image generation quality. This group features the capability of

I"
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inserting sophisticated means of document and content identification into the

microfilm image.

Developers and Mounters. The developer equipment cost range is relatively

wide, as are cost ranges of other microfilm equipment. An illustrative price

for a good developer is $3,000 to $3,500.

Equipment for mounting microfilm chips into other media is illustrated by the

aperture card mounter, which inserts the prepared image in a data-processing

or edge-punched card. This class of device may be obtained for $500.

Microform Duplicators. The cost of microfilm preparation promotes the use

of duplicating devices. Aperture-card to microfilm-roll duplicators fall

within the $5,000 - $8,000 price range, as does roll-to-roll duplication

equipment.

Microfilm Reader-Printers. This equipment allows a user to examine serial

microfilm images, and to convert images into hard copy form. Such items may

be rented for $150-$200 monthly and purchased for $3,000 to $5,000.

Microfilm Search Equipment. These devices have a capability to examine

microform files on the basis of document identification and content. The

simpler type of device accepts microfilm rolls and locates desired images by

their serial position on a given microfilm roll. This type of device may be

rented for $2,000 to $3,000 per month, and purchased for about $120,000.

More sophisticated microfilm search equipment has a capability of searching

stored document files using Boolean logic on document identification and

content items. These equipments may be p rchased for $150,000 and more.

Microfilm Readers. These are varied in price, and range from low-power hand

readers to desk-top-size microfilm readers. Readers providing acceptable

resolution and clarity are available within the $150 to $300 price range.

Prices of such readers have been declining within the recent past.

11.11.4.2 Aperture-Card Equipment Costs. The cost of aperture-card process-

ing varies with the type of equipment used. Punched card, computer, and "peek-

a-boo" devices are used to sort, search, and otherwise manipulate these cards.
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I
Aside from image and card preparation, the operation will generally be more

expensive than microfilm activities. An advantage gained from this additional

expense is the ability to nanipulate and search the card file with computer I
and punched-card equipment.

11.11.4.3 Computer-Associated Microfilm Equipment Costs. This class is rep-

resented by such devices as the General Dynamics-Stromberg Carlson 4000 Series

equipment. Rental of such equipment depends upon the features included. The

basic capability to convert computer-generated alphabetical and numerical

data to graphic forms on microfilm is available for $4,000 to $5,000 per month.

Varying additional charges depend upon additional options available.

11.11.4.4 Video File Systems Costs. This class of storage and retrieval system

is very expensive. A local installation with tape generation and display con-

sole features may cost as much c; $1 million. A factor in this cost is short-

distance transmission charges and e-:pment, installation fees.
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HEAD, HEADER LINE OF TEXT OR TABULAR DATA CONSIDERED THE

TOPIC OR CLASS ENCOMPASSING SUBORDINATE
ENTRIES, A HEADLINE

INDEXING PROCESS OF SELECTING OR ASSIGNING IDENTIFIERS
OF DOCUMENT SUBJECT CONTENTS (E.G.. TERMS.
SOMETIMES FROM CONTROLLED VOCABULARY) AND,
IN COMPUTER SYSTEMS% OF SELECTING, ASSIUN-
ING9 AND COMPILING DOCUMENT IDENTIFIERS

(E.G.. AUTHOR AND SOURCE NAMES, TITLE, ETC)

INDICATIVE SEE 'DESCRIPTIVE ABSTRACT#
ABSTRACT

INFORMATION ORGANIZATION PURVEYING INFORMATIONAL OR
CENTER SUBSTANTIVE RESPONSES TO INQUIRIES. AS

DISTINCT FROM DOCUMENT CENTERS, WHICH SEE

INFORMATION ORGANIZATION ANALYZING, SYNTHESIZING, AND
EVALUATION REPACKAGING THE CONTENTS OF DOCUMENTS
CENTER

INFORMATION SCIENCE THAT STUDIES CREATION9 MANAGEMENT,
SCIENCE AND EXPLOITATION OF RECORDABLE KNOWLEDGE--

THEORETICAL BASIS FOR THE FIELD OF
DOCUMENTATION



INFORMATION SPECIALIST IN EXPLOITATION OF DOCUMENT
SPECIALIST CONTENTS, WITH STRONG COMPETENCE IN THE

SUBJECT MATTER BEING ANALYZED

INFORMATION ONE WHO PROCESSES AND MANAGES DOCUMENTS--
TECHNOLOGIST INCLUDING LIBRARIANS, SYSTEM DESIGNERS

AND OPERATORS, MICROFORM AND DATA PROCESS-
ING SPECIALISTS, INDEXERS, ABSTRACTERS, ETC

INFORMATIVE TEXTUAL SUMMARY OF DOCUMENT CONTENTS, ECHOING

ABSTRACT THE VIEWPOINT OF THE DOCUMENT AUTHOR BUT
SOMETIMES INCLUDING COMMENTARY BY THE PEER-

ABSTRACTOR

INTEREST LIST OF TERMS THAT COLLECTIVELY CHARACTERIZE
PROFILE THE TECHNICAL OR SCIENTIFIC INTERESTS OF AN

INDIVIDUAL OR ORGANIZATION (SEE 'ACTIVE
DISSEMINATION')

INTERFACE INFORMATION OR CONTROL TRANSFER
POINT SHARED BY TWO OR MORE SYSTEMS OR
COMPONENTS

INVERTED INDEX CONSISTING OF TERMS AGAINST EACH OF
INDEX WHICH ARE POSTED IDENTIFICATIONS OF ALL

DOCUMENTS TO WHICH THE TERM APPLIES--
FRAGMENTS DOCUMENT UNIT RECORD INTO
IDENTIFYING ASPECTS

JUSTOWRITER TAPE PERFORATING TYPEWRITER MANUFACTURED BY
FRIDEN, EQUIPPED TO INSERT ADDITIONAL SPACE
BETWEEN WORDS TO LENGHTEN A GIVEN STRING OF
WORDS TO FIT A SPECIFIED LINE WIDTH, FOR
COMPOSING TEXT WITH A JUSTIFIED (EVEN)
RIGHT MARGIN

KEYBOARD (V) TO OPERATE A KEYBOARD, TO INTRODUCE
SYMBOLS OR CODES BY OPERATING A KEYBOARD

KEYWORD-IN- ORIGINALLY A PERMUTED TITLE INDEX* NOW
CONTEXT GENERIC FOR INDEXES CONSISTING OF CONTEXT
(KWIC) INDEX EITHER PERMUTED OR LISTED UNDER HEADERS*

BUT GENERATED AUTOMATICALLY--LATTER
SOMETIMES CALLED 'KWOC'

KWIC KEYWORD-IN-CONTEXT (AN INDEXI WHICH SEE

KWOC KEYWORD OUT OF CONTEXT--SEE @KEYWORD-IN-
CONTEXT (KWIC) INDEX'



LASER DEVICE AMPLIFYING A CONCENTRATED LIGHT BEAM
FOR LONG RANGE AND/OR EXTREMELY PRECISE
TRANSMISSION. OUTPUT MAY BE MODULATED FOR
VOICE OR DIGITAL INFORMATION TRANSMISSION
OR STORAGE

LETTERPRESS PRESS IN WHICH PAPER AND TYPEBED (OR PLATE)
ARE FLAT--PAPER CONTACTS TYPE FLATLY

LIGHT PEN A STYLUS, CONTACT WITH FACE OF A CATHODE RAY
TUBE (IN A SYSTEM RESPONSIVE TO THE PEN)
ACTIVATES THE SYSTEM TO RECORD, FLAG,
AUGMENT, OR ALTER THE PORTION CONTACTED

LINOTRON HIGH SPEED COMPUTER BASED PHOTOCOM[OSER
MANUFACTURED BY CBS LABS AND MERGENTHALER

LISTOMATIC SEQUENTIAL CARD CAMERA MANUFACTURED BY
RECORDAK

LITERATURE SEE 'INFORMATION SPECIALIST'
RESEARCHER

MACHINE CONVERSION BY A PROGRAMMED ADP SYSTEM OF
TRANSLATION VOCABULARY AND EXPLICITLY FORMULATABLE

SYNTAX OF ONE LANGUAGE TO THOSE OF ANOTHER

MAGNETIC TOROID OF IRON OXIDE PARTICLES BONDED IN
CORE CERAMIC, MAGNETIC POLARIZATION OF WHICH

CONSTITUES 'RECORDING' INTO MEMORY (SEE
ALSO $RANDOM ACCESS STORAGE')

MAGNETIC TAPE SEE 'SERIAL STORAGE'

MATRIX MASTER TYPE CHARACTER DIE IN TYPESETTER,
MASTER CHARACTER SET GRID IN PHOTOCOMPOSER

MEMORY (OF A AGGREGATION OF CIRCUITS EACH CAPABLE OF BEING
COMPUTER) SET IN ONE OF TWO 'STATES.' COMBINATIONS OF

STATES ARE INTERPRETED AS NUMBERIC OR ALPHA-
BETIC SYMBOLS, HENCE, AS INFORMATION*
CIRCUITS MAY CENTER AROUND MAGNETIC CORES,
LOOSELY* INTERNAL STORAGE CIRCUITS

MICROFICHE SHEET MICROFORM, ORDINARILY A NEGATIVE
TRANSPARENCY. ACCOMMODATING ABOUT 60 PAGE
IMAGES

MICROFORM MINIATURE FACSIMILE OF A DOCUMENT--EG.t
MICROFILM REELS AND CARTRIDGES, MICROFICHE9
MICROCARDS, APERTURE CARDS. FILM STRIPS



MODULATE (V) TO VARY, BY MEANS OF DISCONTINUITY OR
AROUND A MODULUS OR STANDARD MEASURE--IN
COMMUNICATIONS, TO IMPOSE A MESSAGE BY
VARIATIONS OF A CARRIER SIGNAL

MTST MAGNETIC TAPE SELECTRIC TYPEWRITER SYSTEM

MANUFACTURED BY IBM

MULTIPLEXOR DEVICE ACTING AS TIME OR IMPEDANCE BUFFER

BETWEEN A COMPUTER CENTRAL PROCESSOR AND
SEVERAL INPUT-OUTPUT TERMINAL DEVICES

'NATURAL HYPOTHESIS THAT INFORMATION SERVICES MOST
HABITAT CLOSELY SATISFY AND ARE RESPONSIVE TO
EFFECT O  CHANGES IN USER NEEDS WHEN GEOGRAPHICALLY

OR ORGANIZATIONALLY CLOSE TO THE USER

ON-LINE IN COMPUTER USAGE, IN DIRECT COMMUNICATION
(THROUGH A BUFFER) WITH A CENTRAL PROCESSOR

PAGE CHARGE CHARGE )4POSED BY PRIMARY PUBLISHER ON AUTHOR
TO DEFRAY PART OF PUBLICATION COST

PERFORATED SEE 'TAPE PERFORATING TYPEWRITER'
TAPE

PERIODICAL DOCUMENT TITLE ISSUED AT A SPECIFIED
FREQUENCY--E.G., MONTHLY JOURNAL (SEE ALSO
@SERIAL')

PERMUTED INDEX GENERATED, USUALLY AUTOMATICALLY, FROM
INDEX TERMS IN A STRING--SUCH AS A TITLE--BY

CYCLING THE STRING TO SUCCESSIVELY POSITION
EACH TERM IN A FIXED 'INDEXING' POSITION ON
A LINE, THEN TO ALPHABETIZE ALL RESULTING
ENTRIES ON THAT POSITION (SEE ALSO
'KEYWORD-IN-CONTEXT (KWIC) INDEX@)

PHOTO- GENERATION OF TYPE CHARACTERS, LINES, OR

COMPOSITION PAGES ON PHOTOGRAPHIC NEGATIVES FROM PER-
FORATED OR MAGNETIC TAPE OR KEYBOARD INPUT

POINT UNIT OF MEASUREMENT OF TYPE--72 POINTSul INCH

PREPRINT DOCUMENT DISTRIBUTED PRIOR TO ITS PRESENTA-
TION OR PUBLICATION

PRIMARY TRANSMITTAL OF COPIES OF A DOCUMENT TO A
DISTRIBUTION DISTRIBUTION LIST BY SOURCE ORGANIZATION

OR INDIVIDUAL

PRIMARY PUBLICATION (AS OPPOSED TO COPYING) OF A
PUBLICATION SOURCE DOCUMENT



PROCEEDINGS PUBLISHED AGGREGATION OF PRESENTATIONS AND
CONTRIBUTIONS TO A CONFERENCE OR MEETING

PROPRIETARY INFORMATION OWNED BY VIRTUE OF DISCOVERY OR
INFORMATION PURCHASE

PURGE (V) TO REMOVE A DOCUMENT FROM A COLLECTION--
MAY INVOLVE DESTRUCTION OR RELOCATION,
AS TO A COLLECTION TO WHICH ACCESS IS MADE
LESS FREQUENTLY THAN THAT FROM WHICH THE
DOCUMENT WAS PURGED

QUADRANT APERTURE CARD IMAGE PRINTER DESIGNED FOR
CARLS CONTAINING FOUR PAGE IMAGES
MANUFACTURED BY MINNESOTA MINING AND
MANUFACTURING

RANDOM ACCESS COMPUTER STORAGEvRETRIEVAL FROM WHICH TAKES
STORAGE THE SAME AMOUNT OF TIME REGARDLESS OF THE

PHYSICAL LOCATION OF THE DESIRED DATA.
CENTRAL MEMORIES SUCH AS MAGNETIC CORE
MEMORIES ARE FULLY RANDOM ACCESS. DISK AND
MAGNETIC CARD MEMORIES ARE RANDOM ACCESS
WITH RESPECT TO RECORDS
(SEE ALSO 'SERIAL STORAGE#)

RA SYSTEM RESPONSIBLE AGENT (WHICH SEE) SYSTEM

REFEREE IV) TO FVALUATE THE CONTENT OF A DOCUMENT TO
DETERMINE ACCEPTABILITY FOR PUBLICATION

REFERRAL ORGANIZATION DIRECTING INQUIRERS TO MOST
CENTER PROBABLE SOURCE OF APPROPRIATE RESPONSE TO

THE INQUIRY

REPRINT DUPLICATE OF A PAPER PUBLISHED IN A SERIAL OR
BOOK-LIKE PUBLICATION, USUALLY SJPPLIED OR
SOLD TO THE AUTHOR OR OTHER REQUESTOR BY
THE PUBLISHER. A PRESS OVERRUN DISTRIBUTED
INDEPENDENTLY OF THE AGGREGATION IN WHICH
THE ORIGINAL APPEARED

RFPRO ISHORT FOR 'REPRODUCIBLE COPY') A GRAPHIC
UNIT9 WHICH MAY CONSIST WHOLLY OF TEXT* FOR
PUBLICATION PRODUCTION

REPROGRAPHY DOCUMENT IMAGE REPLICATION

RESPONSIBLE VIEW OF RELATIONSHIPS BETWEEN AGENCIES--
AGENT RESPONSIBILITY FOR SERVICES IN EACH SUB'ECT
CONCEPT OR MISSION IN SCIENCE AND TECHNOLOGY BEING

UNDERTAKEN BY A PARTICULAR

AGENCY ON THE BASIS OF COMPATIBILITY,

INTEREST. AND CAPABILITY

I



Q

SDI IBM COMPUTER BASED ACTIVE DISSEMINATION

SECONDARY SUPPLYING OR SELLING COPIES OF DOCUMENTS bY

DISTRIBUTION OTHER THAN THE SOURCE PUBLISHER--PRIMARY
FUNCTION OF A DOCUMENT CENTER OR CLEARING-
HOUSE

SECONDARY DOCUMENT ANNOUNCING PRIMARY PUBLICATIONS. BY
PUBLICATION MEANS OF CONDENSATIONS AND INDEXES.

TOOL FOR RETRIEVING PRIMARY PUBLICATIONS
RESPONSIVE TO INQUIRES PHRASED IN THE
INDEX VOCABULARY

SECONDARY CITATION AND CONDENSATION RETRIEVAL SERVICE
SERVICE

SELECTIVE DIS- IBM COMPUTER BASED ACTIVE DISSEMINATION
SEMINATION OF (SDI)
INFORMATION

SEQUENTIAL EQUIPMENT ACCEPTING AND AUTOMATICALLY PHOTO-
CARD GRAPHING TEXT OR GRAPHICS IN A SPECIFIED

(IMAGE) AREA ON CARDS KEYED FOR AUTOMATIC
FEED THROUGH THE CAMERA

SERIAL PUBLICATION ISSUED IN SUCCESSIVE PARTS,
USUALLY AT REGULAR INTERVALS AND INTENDED
TO BE CONTINUED INDEFINITELY--E.G.,

PERIODICALS, ANNUALS* JOURNALS* PROCEEDINGS

SERIAL STORAGE ORGANIZATION METHOD, ACCESS DEPENDS
STORAGE ON THE PHYSICAL LOCATION OF THE DESIRED

DATA RELATIVE TO THAT AVAILABLE AT A READ
POSITION AT A GIVEN MOMENT* MAGNETIC TAPE
MEMORY IS A COMPUTER FORM OF SERIAL STORAGE

SIDEHEAD HEAD (WHICH SEE) IN TEXT. AS DISTINCT FROM A
RUNNING HEAD. WHICH OCCURS ON EACH UNIT
(PAGE) OF A DOCUMENT

SLUG LEAD CASTING BEARING TYPE CHARACTERS

SOTWARE ALL NONHARDWARE ELEMENTS OF A COMPUTER-BASED
SYSTEM--E.Get COMPUTER PROGRAMS, PROCEDURES
FOR TRAINING AND OPERATING. SUPPORT DOCU-

MENTATION, (SOMETIMES) DESIGN AND TEST

DOCUMENTATION. INCLUDING FILMS AND MAGNETIC
TAPE RECORDS

STEREOTYPE MASTER PRINTING PRESS PLATE CREATED BY
PLATE PRESSURE FORMING A CORK OR FELT BASE
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SWITCHING ORGANIZATION EQUIPPED TO ACCEPTTHROUGH ELEC-
CENTER TRONIC NETWORKS. INPUTS FROM MANY SOURCES

AND QUASI-AUTOMATICALLY ROUTE EACH TO
APPROPRIATE DESTINATIONS. INPUTS MAY BE
DATA OR INQUIRIES (SEE ALSO 'REFERRAL
CENTER')

SYNCHROTAPE TAPE PERFORATING TYPEWRITER MANUFACTURED BY
UNIVAC

TAPE EQUIPMENT, ACTUATION OF THE KEYBOARD ON WHICH
PERFORATING RESULTS IN BOTH A PRINT ACTION AND A PUNCH
TYPEWRITER ACTION. A UNIQUE COMBINATION OF HOLES IS

PUNCHED, IN A ROW ACROSS THE LENGTH OF A
PAPER TAPE TO REPRESENT EACH TYPE CHARACTER
AND TYPOGRAPH!IC CONTROL (E.G., CASE SHIFT,
SPACE, ETC.)

TECHNICAL INFORMATION CONCERNING THE STUDY* PRACTICES#
INFORMATION METHODOLOGY. AND TOOLS OF ANY ART, SCIENCE.

TRADE* OR PROFESSION

THESAURUS GUIDE TO CONCEPTUAL RELATIONSHIPS ASSUMED OR
ASSIGNED AMONG WORDS AND/OR TERMS--MAY NOT
REFLECT LINQUISTIC USAGE

TIME-PHASED TECHNIQUE FOR SYSTEMATICALLY REMOVING

DOWNGRADING RESTRICTIONS ON DISTRIBUTION OF
INFORMATION ORIGINALLY PROTECTED FOR
PURPOSES OF NATIONAL SECURITY

TYPEFONT SET OF CHARACTERS CONSTITUTING ONE SIZE OF A
GIVEN TYPE STYLE OR FACE

TYPESETTER EQUIPMENT, ACTUATION OF THE KEYBOARD OF WHICH
RESULTS IN SELECTION OF TYPE CHARACTERS AND
IN PRODUCTION OF A LEAD CASTING (SLUG) OF
EACH LINE OF TYPE. TYPE IS REUSED AFTER
THE SLUG IS EJECTED

UNION LIST LIST OF DOCUMENT ENTRIES OR TITLES (USUALLY
SERIALS) INDICATING LOCATION OF EACH IN ONE

OR MORF COLLECTIONS

UNITIZED CARD SEE 'APERTURE CARD'

'WHOLESALER' VIEW OF RELATIONSHIP BETWEEN DOCUMENT CENTER
RETAILER' (WHOLESALER) MAINTAINING A SUPPLY OF ITEMS
CONCEPT AND LOCAL LIBRARY OR INFORMATION CENTER

(RETAILER) INTERFACING WITH THE CENTER ON
BEHALF OF A USER (CONSUMER)

XEROGRAPHY XEROX CORPORATION'S ELECTROSTATIC REPRODUC-
TION METHOD* USED GENERICALLY
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ADAPTIVE APPROACH# 11-9
LOCKHEED CORPORATION
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LUDLOW TYPESETTER LINOTRON. 11-33

9 6-129
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PY DEGREE LEVEL. ?-Of PRINT COST RPDUCTION. 11-39
FMPLOYER CATFGORIES. 7-70 PrAnFPe COST, lI-3q
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FACILITIFS. 5-108 COMPOSITION. 6-83
FORFIGN DOCUMENTS. 5-102 COST. 6-82
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OFFSET PRESS (SEE sPRESSIESm)



16

OPFRATION(S PFRMUTED INDEFX
ro(NfrPTr-l QFcPONCF TO NEED.9 S-12q' ANNOUNCFMENT BULLETIN* 6-124
NA'ZATTA, S-7'S, A-76s ';-820 qiosis usrt 6-75
NLA, r-101, s -1O'- INnEX TFCHNIOIJF, 6-125
STINCORP, r--96 KWIC ANf) KWOrs 6-125
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* 6-9s 6-10 PL @0-6t%7 (W0ATHER BUIRtAU)s 9-13

PL 81-'AT? (4SF), 9-22s 9-23
PA~rN~t~jPL 81-776 (CLEARINGHOJ)SE)o 9-13

NIA, S-1V? PL A1-4An (ACs TRADP).Q-Is -5. -21. -24
001 ICIFS THROUGH STIR. 5- PL 84-lQ (AIR POLLUTInNi, 9-20

PfmR IPHO'OCMPOPOIC MICROREDUCT ION) PL 84-6S2 (HEALTH SURVEY). 4-19
Pl. 84-660 (WATER POLLU)TION), 9-19

CAPACITY* 6-152?l 441 NM991
COST OF MASTFR, 6-152 P 547(MN L40s92
PISTRIBUTION. 6-153 PL 8q-S68 (AND PL060.2 -2
F',TURr DEVELOPMENT, 11-40 PL AS-?76 1FAA19 9-11. 9-14
PREPARATION, 6-152 Pt. A%-664 (nVFFNSE EnurATIOND, Q-??

PL A%-Ol1 (AMEND PL 480), 9-6
PFFK-A-OOO (SEE COPTICAL COINCIDENCE') PL 86-108 (AMEN PL 480), 9-25



17

PL (PUBLIC IAW) (COilT) FWPTO (CONT)

PL 86-341 (AMEND P1 480)9 9-25 SERIALS, 6-108
PL 86-409 (COAST + GEODETIC)o 9-12 SERIALS# 6-127
PL 87-579 (DEPOSITORIES)# 9-1. 9-4 SLUGS* 6-129
PL 87-582 (HEW FUNDS1, 9-20 STERFOTYPF PLATES, 6-130
Pl. 88-269 (LIBRARY FACILITIES)99-19 -4 VIDFOFORMS. 6-152
PL 88-605 (LIBRARY FACILITIES), 9-4
PL 88-665 (DFFEI4SE EDUCATIONI, 9-4. PRESS(ES)
P1 89-q0 (LC AND GPO FUNDS). 9-4 FLATBED PRESS, 6-130
TRANSLATIONS ACTIVITY, 6-158 GPO, 6-62

LETTERPRFSS, 6-130
PLAN(S) OFFSET PRESS. 6-130
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