Scsence Information

Science information, as an in-
tegral part of the research and de-
velopment process, must be easily
accessible to scientists and engineers
if science and technology are to
make progress in improvement of
the quality of man’s physical and
social environment. The Founda-
tion’s science information programs
are directed toward ensuring that
adequate information systems and
services are available to the scientist
and engineer. The long-term goal of
the Foundation’s Office of Science
Information Service and its pro-
grams is to close the gap between
the information needs of scientists
now being served and those needs
which must be met in the future as
science and technology progress.

In pursuit of this goal the follow-
ing major objectives have been set:

1. Investment in information sys-
tem development for physics, chem-
istry, and other areas of science;

2. Aid to major universities to
develop mechanisms which effec-
tively serve research and education
with present and new information
products and services, including ma-
chine-readable tapes which are pro-
duced by professional societies,
government agencies, and com-
mercial organizations;

3. Short-term support to ongoing
information activities, including
translations, which are not yet self-
sustaining;

4. Continued support of research
and advanced development on sci-
ence information problems; and

5. Fostering of coope¢ration, co-
ordination and standardization
among the various components of
the present science communications
complex which will lead to national
and international networks of infor-
mation services.

In fiscal year 1970, the Founda-
tion awarded 104 grants and con-
tracts and obligated $11.4 million
for science information activities.

INFORMATION
SYSTEMS
DEVELOPMENT

The information systems develop-
ment program was initiated in re-
sponse to the needs of scientists and
engineers for modernized informa-
tion systems. The costs of develop-
ing modern computerized systems
while simultaneously supporting ex-
sisting services exceeds the financial
resources of the scientific com-
munity. Therefore, to insure an
adequate flow of information in the
future, the Foundation has under-
taken to provide support for the
development of modernized systems.

Discipline-Oriented Science
Information Activities

Support is being provided for the
development of discipline-oriented
science information systems in nine
disciplines.

Chernical Information System.—
Fiscal year 1970 marked the end of
5 years of intensive development of
an information system for chemistry.
By the end of June 1970, the Amer-
ican Chemical Society (ACS) had
exceeded the 5-year objectives as
stated in the Office of Science and
Technology planning document
issued in October 1965. Some of the
major achievements during fiscal
year 1970 were:

1. The American Chemical Soci-
ety has concluded agreements with
the West German Chemical Society
and the Chemical Society of London
for the processing of the primary
publications of their respective
countries for direct input into
Chemical Abstracts Service (CAS)
computer system. Similar agree-
ments are being discussed with two
other countries.

2. Agreements have been con-

cuded with organizations in seven
foreign countries for the utilization
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of the computer tapes produced by
the CAS system.

3. In the United States, the com-
puter tapes are being used by com-
mercial, industrial, and not-for-pro-
fit organizations as well as universi-
ties and Government agencies to
provide scientists with a variety of
services.

4. The Chemical Registry Sys-
tem now contains nearly 1.5 million
substances with more than 1.75 mil-
lion names and 3 million references.

5. The conversion of the file for
CAS’s Eighth Collective Index
(1967 to 1971) to machinereadable
form continued and the funding
provided in fiscal year 1970 should
be sufficient to complete this proj-
ect.

The use of the CAS system has
emphasized the need for better co-
operation between the major ab-
stracting and indexing services in
order to avoid excessive duplication.
Accordingly, CAS, Biological Ab-
stracts, and Engineering Index, Inc.
have undertaken a joint study to
determine the areas of overlapping
coverage and, if possible, to develop
a plan to reduce the duplication of
effort and effect operating econ-
omies.

National Informationn System for
Physics—The American Institute
of Physics (AIP) continued its
creation of a computerized file of
the primary physics literature. The
file contains the following items for
each journal article: (1) biblio-
graphic information—journal, vol,
ume, page, article title, author, and
author’s location; (2) abstract of
article; (8) indexing information;
and (4) citations of the article to
other literature. About half of the
world’s primary physics literature is
being entered into the file.

Four different services are either
available or in the process of being
made available. They consist of a
magnetic tape service which covers
the monthly additions to the file, a

current awareness journal entitled
Current Physics Titles, a series of
bibliographies in special areas of
physics, and the production of in-
dexes to the various AIP journals.

The computer tapes produced by
AIP are being used in a number of
pilot operations which provide feed-
back information which will be used
to improve the efficiency of the sys-
tem.

Other Disciplines—In the engi-
neering sciences, indexes to elec-
trical and electronics literature for
both manual and automated usage
have been developed. The American
Psychological Association has de-
fined a program of system develop-
ment. The five remaining disci-
plines—linguistics, environmental
sciences, life sciences, mathematics,
and social sciences—are either in the
process of defining their programs
or in the preliminary study stage.

University-Centered
Information Systems

The immediate objectives of sup-
port for university-centered infor-
mation systems are threefold: (1)
to meet the information require-
ments of academic scientists and the
students they are training; (2) to
establish ‘“‘retail” campus-based ter-
minals to accept the “wholesale’” ma-
chine-readable tapes from the soci-
ety-based, discipline-oriented sys-
tems, as well as the mission and
problem-oriented products from
Federal and private sources; and (3)
to support the development of
major nodes for the emerging na-
tional science information system.

During fiscal year 1970, the
Foundation supported the develop-
ment of discipline-oriented informa-
tion service centers at six univer-
sities. Three of the centers—Uni-
versity of Georgia, University of
Pittsburgh, and the Illinois Institute
of Technology Research Institute—
were originally established to de-
velop systems to provide service for

the tapes produced by CAS, but
have now expanded their operations
to cover tapes from commercial and
mission-oriented systems. These
centers together with other centers
using tapes from Chemical Abtracts
Service (CAS) and from other tape
processors have formed the Associa-
tion of Scientific Information Dis-
semination Centers (ASIDIC). A
similar organization of distribution
centers has been formed in Europe
and is known as the European Asso-
ciation of Scientific Information
Dissemination Centers (EUSIDIC).
Both organizations include com-
mercial and industrial organizations
in addition to universities and other
not-for-profit organizations.

Two other centers—University of
Arizona and University of Wash-
ington—are concerned with the de-
velopment of systems for the acquisi-
tion, processing, and distribution of
interdisciplinary or subdisciplinary
information. The University of
Arizona is developing an Arid
Lands Information System and is
exploring the feasibility of establish-
ing a worldwide arid lands informa-
tion network with other institutions
in the United States which are proc-
essing similar material and with in-
stitutions in Israel and Australia.
The University of Washington con-
tinued to work on the development
of a computerized data bank of the
information in the U.N. Treaty
Series and is investigating the exten-
sion of the system to cover maritime
laws of interest to the Sea Grant
project at the University of Wash-
ngton.

OPERATIONAL
SUPPORT FOR
SERVICES AND
PUBLICATIONS

The Foundation continued its
support of existing information sys-
tems and services at an operational
level, and extended its temporary



support for the operation of de-
veloping systems in the major sci-
entific disciplines. Altogether, sup-
port was provided for the operation
of systems in six disciplines—psy-
chology, engineering, geology, phys-
ics, mathematics, and atmospheric
sciences. In addition support was
provided for eight specialized bibli-
ographies and indexing services.

The Foundation’s support of pub,
lications was rigorously reduced.
Only three monographs were sup-
ported as opposed to 22 in the pre-
vious year. Only one journal, one
conference proceedings, and one
critical review received support.
Support was continued for the
translation of 20 current primary
journals by U.. professional soci-
eties.

The science information activities
conducted under the Agricultural
Trade Development and Assistance
Act of 1954 (Public Law—480) with
eight foreign contractors resulted in
the translation and republication in
English of foreign primary journals,
" patents and monographs from Rus-

PROJECT

sian, East European, Japanese, and
other languages; the preparation of
abstracts; the compilation of an-
notated bibliographies, and the
preparation of guides to foreign
scientific institutions and informa-
tion services. The combined activ-
ities of the Public Law—480 projects
and the society-sponsored transla-
tion journals provided the scientific
community with approximately
100,000 pages of foreign scientific
and technological literature.

RESEARCH AND
DEVELOPMENT

Support was provided for projects
undertaken by individual research
workers, research conducted by in-
vestigators associated with science
information research centers, and
the development of prototype ex-
perimental systems.

Cornell University has been do-
ing research on procedures for the
automation of indexing, classifica-
tion, and construction of retrieval
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tools for indexers. These procedures
and their effectiveness are being
tested by comparison of manual and
automatic processing of textual ma-
terial.

Project INTREX at the Mas-
sachusetts Institute of Technology
(MI'T") has been studying the utili-
zation of digital computers, com-
munication systems and micropho-
tography to enhance the effective-
ness of the library as an information
transfer center. During the past
year, the remodeling of the Engi-
neering Library at MIT provided
INTREX with an opportunity to
compare the conventional library
services with the new information
transfer techniques. INTREX ter-
minals are being intermingled with
bookstacks and study carrels in a
variety of arrangements to deter-
mine the preferences of the users.

The Alfred P. Sloan School of
Management at MIT has been
studying how scientific and tech-
nical information passes from one
person to another in industrial
organizations. It was found that in
any organization a few key people
called “‘technological gatekeepers”
are relied upon to provide infor-
mation to other people. These key
people read the professional litera-
ture and maintain close liaison with
the experts in their fields. The ex-
tension of the “‘gatekeeper’ concept
to information transfer on an inter-
national scale is now being studied.

The Science Information Re-
search Center at the Georgia In-
stitute of Technology demonstrated
itt newly developed audiographic
learning system at the 1970 Interna-
tional System Meeting, Las Vegas,
Nev. The system provides access via
telephone to a modular body of
indexed, graphically supported, nar-
rative presentations for a student
controlled study. The existing
facility is capable of supporting
several telephone-connected student
stations and providing each with
random accessibility to learning ma-
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terials or scientific information
stored on computer-controlled tape
recorders.

The Ohio State University Sci-
ence Information Research Center
reported that work on molecular
cybernetics has led to the hypothesis
that DNA stores programs or
algorithms rather than *‘blueprint”
or descriptive information. This
suggests that the bridge between
molecular and developmental biol-
ogy is to be sought along lines simi-
lar to those developed for pattern
recognition. Substantial progress
has also been made on the theory
of how people process information.

PLANNING,
COORDINATION, AND
COOPERATION

The Office of Science Information
Service continued to support studies
and organizational activities and to
provide assistance of a planning,
coordinative, and cooperative na-
ture to enhance science communica-
tion at the national and interna-
tional levels.

During the year attention was
given by the Committee on Sci-
entific and Technical Communica-
tion (SATCOM) to the problem of
determining the most appropriate
planning and coordinating mecha-
nism for the science communication
complex. A SATCOM T ask Group
on the Economics of Primary Pub-
lication also prepared a study report
on the present situation of primary
journals, recent trends and prob-
lems, and a perspective for general
national policies.

The Committee on Biological
Sciences Information  (COBSI),
under sponsorship of the National
Academy of SciencessNational Re-
search Council, issued a report on
Information Handling in the Life
Sciences. The report concludes that
the U.S. information system for the
biological sciences, in the absence
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of any one monolithic information
service, cannot be provided by a
single Governmental or private
organization but should inter-con-
nect in a compatible manner the
three existing major organizations
in biological information—The Na-
tional Agricultural Library, The
National Library of Medicine, and
the Biosciences Information Service
of Biological Abstracts.

Continued recognition was given
to the importance of standards to
information system development
and operation by support provided
for the activities of the American
National Standards Institute’s Com-
mittee Z-39 on Library Work,
Documentation and Related Pub-
lishing Practices. Among accomp-
lishments of Z-39 during the year is
a “Standard Identification Number
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for Serial Publications.” This pro-
posed national standard for serial
numbering has been accepted by the
International Standards Organiza-
tion (ISO) as the basis for an inter-
national standard serial numbering
scheme.

Foundation efforts continued to
be directed in support of such inter-
national organizations as the Com-
mittee on Data for Science and
Technology and the Abstracting
Board of the International Council
of Scientific Unions, and the U.S.
National Committee for the Inter-
national Federation for Documenta-
tion. The Foundation has continued
also to participate in the Interna-
tional Council of Scientific Unions/
UNESCO Joint Study Project,
UNISIST, on a worldwide science
information system.
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