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AREA I SYMosIA

AREA I. EDUCATION AND TRAINING FOR DOCUMENTALISTS

Symlpsium A: Present State of Education and Training

TH1E TRENDS OF DOCUMENTALIST TRAINING IN EAST EUROPEAN COUNTRIES. Zsigrunt
Majewski. Committee for Science and Technology, Warsaw, Krakowskie Przedmiescie 1,
Poland.

I understand the East European countries to be the socialist countries that
mainly occupy this part of Europe.

The economic system which is specific for these countries is projected in a
co'nsiderable measure onto other aspects of national life. It is projected onto
scientific informational activities also in spite of the fact that it utilizes in
its work methods and measures applied in other countries of the world.

The national economy in socialist countries is nationalized and the industry,
communication equipment, and other economic branches are the property of the entire
community and are centrally directed by appropriate economic organizations. The
general outline of all the functions, production etc. are plonned as a wtiole fo,"
several years in advance and the plans are expressed in respective state acts.
Certain wide differences emerge among particular countries as regards agriculture
wbicaj is sometimes wholly nationalized or just partly'/as in Poland, for instance/.

Scientific institutions also have their research plans. Such plans are coor-
dinated by one state body irrespective of whom the given institution is subordinate
to./ Academy of Sciences - Higher Schools of Learning - Economic Departments/.

The influence of such a scientific and economic system on the work of the
scientific information service is so reflected that there are no secrets between
work establishments and scientific institutions and information can flow freely.
Having centralized managements of entire branches of the national economy, central
occu pationa 1 information services can easily be formed. The same concerns the
branches of the basic sciences. Having plans for the development of learning and
economy fur the future years, information centers can prepare in good time the
necessary scientific information and be in a certain measure the coauthors of the
plans mentioned.

How does documentalist training look and to what extent does the state qf
affairs delineated above reflect on documentalist training?

Please note that the question here is the training of documentalists exclu-
sively those who are university graduates and not those who are merely graduates
of a documentalist technical school /graduates of secondary schools and a pro-
fessional documentational school as, for instance in Poland or assistant personnel-
laboratory workers, for instance/.

Training university graduates was conducted until now at regular attendance
courses not exceeding 100 lecture hours and exercises or at extramural courses of
longer duration. Outside of a "classical" curriculum for documentation and
scientific information these curricula took into greater consideration subjects
facilitating cooperation between scientific information services and scientific or
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economic institutions. Such subjects cover the organization of science and econonk\',
cooperation between economy and science, planning methods etc. In as much as com-
puters are ,sed with increasing frequenct both in planning and scientific infor-
mation, th-_ principles of their operation are one of the important subjects.
Analytical and synthetic reports are a u.eaits of information used with increasing
frequency; writing up such reports is also i subject of lectures. The same con-
cerns using direct information /not by way of the doeument/ such as organizing
scientific conferences, radio broadcasts arA television.

Almost all the East European countrieL; have prepared postgraduate curricula
generally for one year of about 1000 hours of lectures and exercises. Such studies
are arranged by colleges and universities whL.h will be able to confer doctor's
degrees.

Of thc socialist countries only the USSR confers doctor's degrees in scientif-
ic information.

Training of users of documentation and scientific information is conducted in
all the socialist countries both in colleges and universities /15 to 36 hours/ and
at specialistic courses, as for instance training courses for managers.
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EDUCATION AND TRAINING OF DOCUMENTALIST. A. R. Mohaiir. Pakistan National
Science and Technical Documentation Center. Karachi, Pakistan,

Various problems involved in the education and training of persons required in
different fields of documentation and information service are reviewed at length.
Educational requirements, knowledge and training background in documentation
necessitated by general, scientific, industrial documentation; documentation in
arts, social sciences, literature and humanities; information ma~iagement; econo-
mic and managerial information; translations and documer' reproduction have been
exhaustively and systematically enumerated, A person with a basic degree would be
more useful for documentation purposes than a specialist of a particular field.
Library science qualifications or library training would be an additional advantage.
Appropriate educational background with temperamental qualities would be more
effective in the operation of the documentation services. To meet with the situ-
ation education in documentation at University level or by special institutions
has been recommended. Training of documentalists by FID in. its future program is
also cross referenced. Training of the uocumentation personnel on Job basis, formal
training, training in the home country or in foreign countries have been discussed
in detail. Since training facilities in developing countries of Asia are very
limited, foreign training is therefore highly desirable to improve the standards of
documentation service. The role of Pakistan National Scientific & Technical Docu-
mentation Center (PANSDOC) with special reference to its training facilities offer-
ed to scientific and technical institutions and industries and providing courses on
scientific and technical documentation to University students at post-graduate
lvel have been briefly mentioned. It is suggested that a detailed study and
analysis of the observations, experiences and results accrued from the existing
systems of education and training in documentation would be conducive to improve
and standardize the methods, systems, syllabi and practices regarding the education
and training in documentation. Status of documentalists is evaluated from pro-
fessional and social point of view; and it is pointed out that the documentalists
have vital roles in the country's progress and hence their status should receive
due recognition. In Pakistan, position and status of documentalists are at par
with the scientific personnel.
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THE DPFPENT STATE OF ED1MATION AND TRAINING IN DOCUIVINTATION, INFORMATION SCI-
ENCE, AMD SFECTAL LI'IRARIANSHIr. Jesse 11. Shera. School of Library Science, Western
Reserve University, Cleveland, Ohio, U. S. A.

The origins of contemporary tbought concerning the professional education of
documentalists and other specialists in information science are probably to be
found in speculation about the need for an adequate educationil program for the
professional preparation of special librarians. As early as 1911, only two years
after the Special Libraries Association was established, A. G. S. Josephson of the
John Crerar Library pointed out in a letter to the Special Libraries Association
the need for specialization in library education. Seven years later, in 1918, J.
G. rearce argued in the pages of the British Library Association Record for train-
"�r in doctumentation as a special branch of library education in eneral.

Theraaftor, most of ihe argument concerninp specialization in lbrariansh-p
came from the special librarians, ind little a1+ention w-s paid to the field known
today as information science. In 1925, Linda M.iorley offered at Columbia University
the first course in special librarianship to be sponsored by any library school,
and similar courses were slowly introduced into other library schools.

%in this side of the Atlantic documentation was, durinp the 1930's, largely in-
terpreted in terms of microphotographic and other photographic processes, and the
concept was not extended to include non-conventional methods of information storage
and retrieval until after the end of the Second World War. In 1950 Helen Focke of
the School of Library Science at Western Reserve University was the first to offer
a course in documentation, and five years later the program was greatly expanded
with the establishment of the Center for Documentation and Cimrunuication Research
as a division of the library school at Western Reserve.

The argument whether a special librarian should be trained primarily as a sub-
ject specialist or as a librarian was quickly transferred to the discussion of the
professional education of the documentalists and information specialists. A study
by Cohen and Craven (financed by the National Science Foundation) found from their
sampling of opinions of practicing information specialists that such conventional
subjects as informiation sources, cataloging and classification, cnd subject bibli-
ography were given a high priority, but that computer technology, information sci-
ence, and mechanized information techniques ranked low on the list. A number of
conferences have failed really to clarify the problem of professional education,
much less develop any authoritative conclusions or evolve a consensus.

At the present time the professional education of documentalists and informa-
tion specialists in the United States falls into two major groups, those attached
to conventional library schools, as at Western Reserve, the University of Minne-
sota, and the Drexel Institute of Technology, and those which are not based upon
librarianship at all as at the Georgia Institute of Technology, Lehigh University,
and, most recently, at the University of North Carolina. In a few instances spe-
cial degrees in information science have been established, but as yet none has been
recognized by any authoritative accrediting agency.

There are many unresolved problems which must be solved before a definitive
program, or programs, can be established. The field itself must achieve a higher
degree of standardization, and its terminology must be stabilized. Effective stud-
ies of the intellectual needs and skills of successful practitioners of
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docunertation are desperately need.ed. All of the programs are, at present, too
Syoung to have produced graduates whose competence has been tested over a suffici-

ently lonp period of tilne. rorTsra hp,- been predicated on vssurptions of ',hat is
and s'lould be rather than on any rrecise knovledge of what the inforlition special-
ist does and needs to krow in order to do it. The roln of auitoriftin a!-- computer
terhnolofv in this newly ermerging field of drcumentation is only vaguely under-
stood, if indeed it is understood at all. .Iuch cautious and wcll-founc2!d explora-
tory work and experimentation must be done if the trainin- of a substantial, per-
haps even disastrous, number of misfits is to be avoided.

e
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TRAINING OF DOCUMENTALISTS IN SOUTH AMERICA* Roberto Coutlure do Troismonts.
Fundaci6n Interamericana do Bibliotecologia Franklin, Avda. del Libertador 1146,
Buenos Aires, Argentina*

One of the most remarkable consequences of progress, both technical and scien-
tific is an imsediate production of "documents" in all their foras - intellectual
and physical - and the problem of preparation, classification, retrieval and loca-
ting of the information contained in them. This phenomenon, in a greater or lesser
degree, directly or indirectly, happens in every country in the world and has
aroused a demand for specialists in the use of documentary techniques. As is well
known the cultural, economic, social, scientific and technical development of the
Latin American countries included approximately between latitude north 309 and lat-
itude south 502 is unequal. Undoubtedly these aspects should be studied in their
relation to the continent as a whole but, in every case taking into account the in-
dividual conditions aud necessities of each countryo

To introduce the teaching of documentation it is essential to know beforehand
the most urgent requirement that would contribute to the industrial development or
the solution of the economic, social, educational or health problems (1)o We know
that courses in documentation are held in Argentina (Curso regional de orientaci6n
a la documentacidn cientifica y t•cnica-UNESCO-C.N.I.C. y T.), Brazil (I.B.B.D.) and
Chile (CENID) and according to a recent report from the Medellin Seminar on Library
Science studies, we know that out of 33 schools, 12 include this subject. The prog-
rams of study are not sufficient to give us a clear conception of what the classes
comprise. At Gaston Julia used to say: "What is important are the ideas more than
the subjects which are taught, the manner of working more than the deeds*" The
great majority of librarians in Latin America - as in other more developed countries
- have not had the opportunity of acquiring a documentary conscience, a fact which
would have no importance if they would limit themselves to the tipical librarian
function of an "educational" nature (2); but due to the lack of human resources they
must face the organizing of documentation centers, special and specialized services
of information, etc. It is not worthwhile to repeat here the sterile discussions
which occur between librarians and documentalists, let us say however, that there is
a new profession which is no .more than ten years old and which we shall call "A",
which .ust tend to such a variety of requirements; as some of the ones which are
mentioned here: preparation of the documentation and automatic processing of infor=-
ation in public administration (3); (in most countries the same or almost the same
limitations and defficiences can be found which affect the adequate functioning of
the administrative machinery as an instrument of public service and general
progress) (4); statistics, census and sociological surveys, scientific and technical
documentation of: firms, banks and insurm companies, market surveys, registration
of persons, register of patents, legislative and fiscal, information for the armed
forces, newspaper and publishing enterprises (as mach for the information they
gather as for the means of dissemination) (5); if we put aside the principle that
documentation is part of library science, inasmach as, besides having different
methods and techniques, it is a mental attitude, it will be easier to determine the
characteristics of the professional training. In Latin America undoubtedly there
exist comen problems, but it should be established which are the most urgent
necessities of each country and specify what appointment will be given to the
trained people (public administration, type of industry, research center).

We should Insist that the documentalists as well as the librarians should under-
take activities eminently practical and not speculative. As a result of a recent
trip through various Latin American countries (Chile, Peru, Colombia, Venezuela,
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Mexico and Uruguay) we gathered the impression that in those countries there exists
interest for courses in documentation. At this time it does not seem opportune to
found schools for long term studies; it would be sufficient to establish the follow-
ing courses, choosing those most apt according to the country and the circumstances:
A) Lectures or short elementary courses of information sponsored by scientific
institutions, school for librarians, professional associations, documentation
centers, universities...; B) Higher level courses of from 4 to 6 months for young
researchers, engineers, technicians, post-graduates, government officials in tech-
nical posts, graduates from higher level school.s for librarians. 1he course could
be divided into 1) general documentation and 2) specialized documentation, which in
turn could be subdivided in: a) social, economic and humanistic sciences and b) pure
and applied science, technology. These courses would be sponsored by Councils or
National Centers of research or documentation or higher institutes that play the role
of receiver of information problems. It would be adviseable to be able to count for
these classes with the participation of professors of international repute in order
that the very latest advances in the field of documentation be included as well as
experimental work and prospects for the future. C) Complementary courses and/or
documentary subjects included in the program of study in schools for librarians.

The basic formation we have outlined could be used for distinct categories of
personnel which the services require, some of which have been mentioned by Koblita
(6). The furthering of the courses in each country could be accomplished through
the Secretary of FID/CLA/.

(1) AA4rga en cifras- 1963, v.3.t.2. Industria. Washington, Union Panamericana,
1964.

-- v.5o Situaci6n cultural.
(2) Shera, Jesse H. y Egan, Margaret E. "kbmmen del estado actual de la bibliote-

conoma y de la documentaci6n", 1h Revista Universidad Universidad nacional
del Litoral (Santa Fe), nO 61, 1964. p. 279-321.

(3) Sadosky, Manuel y Gianetto, Guillermina Go "La doeumentaci6d cientifica y la
automatizaci6n". Ea Seminaric latinoamerleano sobre documentaq in cientlfi-
caLima, 3-8 setimbre 1962 (Montevideo). Centro de cooperaci6n cletot1fioa
de la Unesco para la Amirica Latina, 1962.

(4) "La administraci6n piblica en Amirica Latina". Resumed do la publicaoi6n OBA/
ser. H/4-CIES/348/espaol, 27 set. 63. En Revista de administraci n inli-
ca, (Buenos Aires), n0 12, mar. 1964. p. 80-118.

(5) Taube, Mortimer and others, Studies in ord• LAt indeiM, /s.l./ Docmentation
Incorporated, 1953, v.1.

(6) Koblits, Josef. Factores bumaas".a n Otto Frank y otros, TNE& ndorna
do docuEntacidn e inforzgnacui Buenos Aires, Radeba, 1964. p. 152-170.
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d
A SWEDTSH COURSE IN SCTENTIFIC INFORMATION TRANSFER AND RETRIEVAL. lJbrn V.

Tell. Royal Institute of Technology, Stocixholm 70, Sweden.

During the Fall and Spring semesters 1964/65 a course called "Transmission of
Scientific Information" has been given in Sweden. It was offered to university stu- h

dents and to graduates with experience in documentation, and was held at the Tek- t
niska Hbgskolan (Poyal Institute of Technology), and was sponsored by the Swedish P

National CommitteL on Documentation. Lectures and demonstrations comprised over

100 hours. The purpose was to give a general introduction to documentation focused, a

however, around information storage and retrieval on computers. m

After a general introduction defining "informatology" as a man-machine system

for information handling, six main topics were displayed: 1) User's needs, behav-
ior in information retrieval. The readers' habit. The active research worker. In-
formation in an enterprise; 2) Development and growth of scientific information.
Sources of information, primary, secondary and tertiary publications. Institutes
and organizations in documentation. Organization and costs for information organs
within an enterprise. Patents; 3) Media problems: Rules and standards for scien-

tiuic authorship. Reprography. Translations; 4) Analysis of information: Classi-
fication. Coordinated indexing. Abstracting; 5) Experimental methods for infor-
rration retrieval: Semi-mechanized and computerized systems; 6) Informatological
aspects: Codes and error correction. Neural networks. Self-organizing systems.

Uncertainty theories, entropy and redundancy. Linguistic problei-s in information
retrieval. Seman'ic structures in documentary languages.

Of the sixty participants from industries, universities, and libraries, 46
fulfilled the course with high attendance at the lectures. Of the students over
40 were graduated from various universities. However, the difference between the

graduates and undergraduates didn't seem to be so cumbersome as did the differ-

ence between those with training in science and those without. Therefore, the
conceived short Introduction into mathematical and logical basis for information
transmission had to be expanded. As example of systems in uze the Hoffmann-La Roche
and Derwent Fingdoc at Karolinska Institute were demonstrated on IBM 1401. The

construction of a union catalogue was shown on a Ferranty Mercury by use of paper-
tape input.

An evaluation of the course was made by means of a questionnaire to the stu-
dents at the end of the course. It was shown that about half of the students
wanted a better background in mathematics and statistics, that more emphasis
should have been given to exercises, that the text-book (C P Bourne, Methods of

Information Handling) supplemented by compendia by the teachers was a good choice.
For the time being it was obvious that this course had to depend on a team of
specialists as teachers. Some overlapping and differences in terminology were,

thus, unavoidable.

Plans for the immediate future is to start a similar course in the Fall at
Uppsala University. This course will fit into the regular university programme.
In order to avoid the introductory training in mathematics, the students missing
such ;raining will be requested to attend a special course offered by the st~tis-
tics department. The ciurse will include about the same amount of lectures, ind

60 hours of exercises and special work will be added. The students have to choose
between: A) Documentation within the library network, B) Scientific-technical
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documentation, C) Managerial and economic documentation, and D) Medical documenta-
tion.

For those students who want to proceed in their studies to an intermediate or
higher level opportunities will also be open. From July 1965 the Swedish unjversj-
ties will implement a new curriculum in informat 4 on handling. The earlier disci-
plines: Numerical analysis, and Data processing will merge under a new umbrella:
Information handling. The second term curriculum includes information retrieval
and the processing of verbal information. In this way the students will become
machine oriented.

References:

P. Atherton, Letter to the Editor. - American Documentation 16,1965, 126.
B. Tell, Curricula for a suggested training course for documentalists. -

Library World 64,1963, 346-52.
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THE EDUCATION AND TRAINING OF DOCUMENTALISTS IN CANADA. Samuel Rothstein.
University of British Columbia School of Librarianship, Vancouver, Canada.

The Canadian pattern of education for librarianship and documentation
closely resembles that of the United States. The agencies responsible for
such education are graduate library schools. These are departments of uni-
versities, analogous in organization and function to other professional schools,
such as social work, within those universities. There are now five Canadian
library schools, located at the University of British Columbia (Vancouver),
the University of Toronto (Toronto), McGill University (Montreal), the Uni-
versity of Ottawa (Ottawa), and the University of Montreal (Montreal). The
first three serve the English-ldnguage libraries and the University of Montreal
the French-language group; the University of Ottawa Library School is a bi-
lingual institution. All five library schools demand a bachelor s degree as
prerequisite to admission.

The program of instruction in U.B.C., Toronto, Ottawa and Montreal is of
one academic year's duration and leads to the Bachelor of Library Science
degree (B.L.S.), which is roughly equivalent to the Master of Library Science
(M.L.S.), the first professional degree commonly awarded in the United States.
The library science program at McGill has recently been extended to two years
and leads to the (sixth-year) Master of Library Science degree. An extension of
the University of Montreal program to two years is now contemplated. The Uni-
versity of Toronto also offers a (sixth-year) Master of Library Science degree
course and the University of British Columbia will offer a similar course in 1966.

Documentation is generally regarded in Canada as a branch of or as an
advanced specialization within librarianship and the training of documentalists
is therefore almost entirely a function of the library schools. Mostof the
library schools offer some orientation or beginning courses in documentation
as part of the B.L.S. degree course, but they reserve more intensive and special-
ized study of this field for the M.L.S. program, where it is likely, indeed, to
be a major feature of the course. In addition to such degree programs in docu-
mentation, informal workshops and short courses on various aspects of this sub-
ject are frequently presented by library schools, library associations and by
individual libraries.

The next decade will certainly see the establishment of more library
schools in Canada (two are, in fact, already announced as to begin in 1966--
at the University of Alberta and at the University of Western Ontario) and
large-scale changes in the curriculum. There is co-,siderable pressure to give
documentation a greater place in the library school program and it is likely
that the present limited offering within the B.L.S. degree course will be ex-
panded. It is also possible that Canadian library schoqls, in conjunction with
computer centres and other interested university departments, may offer degrees
in information science. Nevertheless, Canadians will probably retain the view
that documentation does not appropriately constitute a field separate from
librarianship and that the training of documentalists should therefore be based
upon and follow a thorough preparation within librarianship.
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LA FORMATION DES DOCUtENTALISTES EN FRANCE. Paul Poindron. Paris, France.

Elle est assuree depuis 1950 par l'Institut national des techniques de la
documentation (INTD), Conservatoire national des Arts et Metiers. Recrutement
direct pour licencies et ingenieurs. Examen probatoire pour bacheliers. Deux
annees d'enseignement (72 + 61 heures). 71 dipl8mes en 1964 sur 125 entrees en
1962. Augmentation croissante des candidats. Insuffisance du nombre des candidats:
a) masculins, b) du niveau de la licence, c) ayant une formation scienti'ique.
Collection "Documentation et Information" (Gauthier-Villars) - Pour favo iser la
formation technique superieure dans les Facultes des lettres et des sciences
humaines un certificat de technologie (Documentation) a ete cre en 1962 1 Toulouse
et en 1963 a Nancy. Projets pour Lyon - Cours a 1'Ecole pratique des Hautes-Etudes
sur "S~miologie et documentation"(J.C. Gardin et B. Jaulin), "Bibliographie et
methodes de documentation dans les sciences sociales" (J. Meyriat) - L'Union
franjaise des organismes de documentation (UFOD) assure la formation des aides-
documentalistes (2 sessions par an) et organise des sessions (5jours) d'initiation
ou de recyclage - Des etudes en cours (Commission de la recherche scientifique et
technique du Ve Plan), a propos des problemes de documentation de la propriete
industrielle, ont porte sur la formation d'un personnel charge de concevoir et de
mettre en oeuvre les methodes et machines nouvelles necessaires aux applications
automatiques dans le domaine de la documentation. Si les credits sont accordes,
comme on l'espere, il conviendra de determiner l'Stablissement ou les etablissements
d'enseignements competents, soit organismes nouveaux, soit transformation d'insti-
tutions existantes comme I'INTD ou certaines universites.
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AREA I. EDUCATION AND TRAINING OF DOCUMENTALISTS

Symposium B: Needs for the Next Ten Years and How to Meet Them

THE PRESENT STATE OF EDUCATION AND TRAINING FOR DOCUMENTATION IN JAPAN AND
SOME FUTURE PROBLEMS. Masao Kotani. Faculty of Science, The University of Tokyo,
and Yosoji Ito. The University of Tokyo Library, No. 7 Hongo, Bunkyo-ku, Tokyo,
Japan.

The status of the regular training courses of library science especially for
research or special librarians in Japan is very poor. Although two undergraduate
library schools are opened in Japan, the objectives of these schools are to train
professional librarians for various types of libraries, so the curriculum is
widely generalized and the training for research librarians and special librarians
is insufficient. No graduate courses for librarianship and the regular courses
for documentalists are founded in Japan. The Japan Library Association, the Japan
Documentati'n Society, and the Ministry of Education frequently open each short
term training courses for documentation. Unfortunately, these short term train-
ing cour6es are planned independently by each organization and are not in
liaison with each other. It is gradually recognized among scientists of different
disciplines, particularly among chemists, that the basic training of literature
search, art of writing primary papers, etc., need be included in the curricula of
university courses. In this connection the present situation in some universities
of Japan will be reported.
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INTEGRATED TRAINING POLICY FOR DOCUMENTALISTS ON NATIONAL LEVEL. NEW TRENDS
IN THE FEDERAL REPUBLIC OF GERMANY. Dr. Martin Cremer. Institut fUr Dokumenta-
tionswesen, Frankfurt am Main, Germany.

The rapid development of documentation and information in the past ten years
is based - apart from organizational and financial demands - on two conditions:
effective methods have to be found and applied in order to evaluate the continiously
increasing flood of knowledge and to comply with the growing demands of information.
Secondly, a sufficient number of specialists have to be trained, who will be
charged with these tasks. Both conditions cannot be complied without certain
planning activities. With regard to the different educational systems these acti-
vities in the field of training may be realized on a national level.

TherefoNre, in the Federal Republic of Germany the enlargement and integration
of training possibilities is prepared. The Deutsche Gesellschaft fur Dokumentation
has organized until now 8 courses for documentation - each course lasting about
10 months and comprising nearly 400 lessons. This has been a first and successf':l
step, but ist became evident that for present and future needs, these courses
are not sufficient. Therefore, the creation of a training centre for Documentation
in Frankfurt is planned. This centre will train mainly professional documentalists
with or without academic degree. Besides this, special courses for medicine,
chemistry, technology, social sciences, sciences and humanities will be arranged,
and special fields (indexing, classification, reprography and application of
mechanized techniques) will be taught. The centre will also arrange special
courses for further education of documentalists giving them the opportunity
to inform themselves about the most recent development.

All necessary elements of the science of information and documentation as
well as important sections of library sciences with particular regard to the
needs of special libraries should be included in the plans for instruction. Thus,
a not always existing but desirable integration of documentation and special
libraries by common training opportunities is intended.

Therefore, it is to be expected that tIe number of participants of the diffe-
rent courses will be high, especially the ii•?•bei- of participants of the courses
for professional documentalists.

The instruction will be done by a small number of full-time teachers and a
big number of part-time experts coming from different fields of documentation and
library science.

The training centre for documentation should be in close local and technical
connexion with a documentation-library, including all instruction fields, and an
information centre for literature on documentation, information and library
science, with a division of reprography as well for instruction as for practical
use, and with the Zentralstelle fur maschinelle Dokumentation (ZMD), which will
take care of the training on its particular field.

This integrated training system will be completed ip a non-centralized way
by education of users of documentation at universities, in industry and in
administration. Here planning and promoting activities are necessary, too.
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EDUCATION FOR SYSTEMS PLANNING. Don R. Swanson. Graduate Library School,
University of Chicago, Chicago, Illinois.

The training of documentalists and librarians is usually considered in terms
of skills required to operate libraries and document centers. It does not neces-
sarily follow that those who acquire such skills will also be able to competently
and imaginatively plan future libraries and document centers; it is education for
this latter purP5t that constitutes the topic of this paper.

The planning of almost anything involves, first, identification of goals or
objectives, and secondly an understanding of the resources for accomplishing those
objectives. Resources for accomplishing goals consist of people, machines, infor-
mation, and techniques of ineexing, classification, and other means of "intel-
lectual access" to information. The task of systems planning is one of the opti-
mal allocation of limited resources.

A graduate curriculum addressed primarily to the planning of information
systems might reasonably be divided into four categories of courses: (1) The use
and users of information, (2) Pystems planning and computer technology, (3) a
study of existing library and information resources, and (4) a study of e index-
ing, classification, reference and bibliography. Further discussion of these and
related categories is given in reference 1.

Undergraduate preparation for such training is a matter to which a great deal
more serious thought should be given by educators. There are certain areas of
knowledge which I believe provide an especially good foundation for the planning
of information systems, and, at least tentatively, would propose the following for
consideration:

(I) The language of elementary mathematics and logic.

The student of systems planning should have good preparation in
elementary mathematics at the level of first year college, and
to include algebra, simple functions, graphs, and systems of
equations and inequalities. Mathematics is here regarded not
so much as a specialty but as extension of our powers of com-
munication. Communication in terms of numbers, symbols, graphs,
and simple statements of formal logic are prerequisite to the
study of the technology of information handling.

(2) Linguistics.

Syntactic and semantic relationships of words in subject head-
ings and titles constitute an important foundation in any study
of indexing and classification. The science of linguistics has
been largely detached from studies of indexing bui. shovld be re-
garded as an essential component of educational peparation in
this area.

(3) Empirics and statistics.

Those who plan information systems of the future should be able
to understand and interpret the results of research studies in
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the information sciences. In many of these studies, data
are collected and interpreted. Thus, an understanding of
research procedures, methodology, empirical reasoning, and
elementary statistics is necessary.

Undergraduate preparation should above all involve the student deeply in the
pursuit of knowledge and scholarly inquiry, and in the solving of problems. To
this end, the more substantive the curriculum the better, regardless of the area
of specialization. In addition to mathematics, logic, and linguistics, those con-
ventional disciplines probably best suited to this type of purpose would include
most sciences, especially physics, psychology, econometrics and the more quantita-
tive aspects of the social sciences.

1. Don R. Swanson, ed. The Intellectual Foundations of Library Education. The
29th Annual Conference of the Graduate Library School, July 6-8, 1964. (Chicago,
University of Chicago Press.)
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FUTURE TASKS IN EDUCATION. Dr. J. Toman. Czechoslovak Academy of Sciences.
Prague, Czechoslovakia.

In the field of documentation it is necessary to devote attention to two
great problems:

I/ to the education of scientists, technicians and other specialists in the
art of documentation

2/ to the accumulation and publication of practical experience of the best
methods used during different stages of information processing.

1. The education of specialists in the art of personal documentation.

The "explosion of information" cannot be mastered by the efforts of the in-
formation specialist only. Every future scientist, technician and specialist must
be educated at school already in the art of personal documentation.

There must come about a revolution in the minds of those who prepare the high
school and university curricula. The education at schools in the whole world is
based on the assumption that the student must acquire as much knowledge as possible
by storing it in his memory. But the capacity of the memory is limited and cannot
expand. This problem can be solved only by admitting the fact of limitation of the
memory and by teaching the students how to store information in other media than
memory. The art of personal documentation must be includee in the curricula of
schools,

General understanding for the problems of scientific information will be spread
only when every student will master the fundamental principles of information tech-
nique and when most of them will experience their personal documentation.

We see from experience especially in the pure research that the personal
documentation of individual scientists can be well coordinated with the effort of
information centres.

The methods of personal documentation must differ from those of information
centres. The author of this paper first wrote a manual of documentation technique
and soon came to the conclusion that there is a great need for a book about personal
documentation. Shortly before his book about the technique of personal documen-
tation I"How to collect knowledge"/ had been published in 1960, he was impressed by
the fact that the American scientist Engelbart /Stanford Research Institute, Menlo
Park, California/ wrote in the American Documentation about the importance of de-
voting attention to the elaboration of special methods of personal documentation
"/"microdocumentation"/ in the same way as the author in Czechoslovakia.

The experience of the author shows that a general book can satisfy a large
circle of readers. The scientists only would need a special book containing a
higher degree of knowledge, in accordance with their needs.

2. Accumulation of practical experience with different methods of documentation.

The author was entrusted by the Committee FID/TD /Training of Documentalists/
to compare existing manuals of traditional documentation technique. It is in-
teresting to state that most of the newly edited b'oks in the field of information
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are devoted to special subjects and to the methods of mechanical retrieval and that
there 'xist only very few books in the world comprising the whole complex of
documenLation methods, the knowledge of which is so important for the majority of
information centres.

The author came to the conviction that we should give our energy to the
accumulation of experience with different documentation methods used for different
stages of the information process.

It would seem that under these circumstances it is rather difficult to
accumulate descriptions of thousands of information systems. But when analyzing
many of the information systems we realize that although we do not encounter two
similar systems, we find the same methods in them. We come to the conclusion that
each information system consists of a number of activities, which can be performed
by different methods. As there are on the average no more than 10 different
methods used for each of these stages /activities/ we find that the total number of
methods, of which the information system can be built does not exceed 100-120
methods.

Thus an information system is only a combination of these different units
/methods/. The effectiveness of an information system depends on the choice of
suitable methods for different stages of the information process according to the
needs and conditions of the organization where the information center works.

The accumulation of experience with all these methods, which form the different
information s:,stems, would not demand much time and money and still it would result
in a survey of the units from which the suitable information system should be built.

We should devote our attention to the project of this kind. The accumulated
experience published in a manual could form the basis of an important subject in
the curricula of schools and courses for the training of documentalists.
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AREA 11. ORGANIZATION OF INFORMATION FOR DOCUMENTATION

Symposium A: Transformation and Organization of Information Content

THE TRANSFORMATION OF SENTENCES FOR INFORMATION RETRIEVAL. Jane J. Robinson.
The RAND Corporation, Santa Monica, California, U.S.A.

Sentences occurring in ordinary text are often extremely efficient forms for
stuiing information and a single sentence may be capable of providing answers to
many questions. Their surface structures reflect the preoccupation of a writer
with his immediate purposes for organizing his data, for emphasizing some aspects
of it and subordinating others. Various stylistic choices are also open to him. .'.s

a result, semantically equivalent content may be embedded in a great variety of
syntactic structures. Moreover, automated parsing grammars assigning structural
descriptions directly to sentences in a text encounter great difficulty. If
applied heuristically, they may miss a valid structural assignment that correctly
correlates an expression with equivalent paraph:ases and relevant questions. If
applied algorithmically, they tend to produce an unmanageable number of parsings, c,'
which a surprising proportion correspond to possible ambiguities in interpretation
and are therefore not eliminable on syntactic grounds.

Recent advances in grammatical theory provide a framework for constructing
grammars with a base component to produce or recognize a relatively small set oi
simple, unambiguous "deep" structures from which the more complex surface structurcs
of sentences are derived by a transformational component which rearranges, conjoins.
and embeds. The transformations do not alter meaning, although they are frequently
sources of ambiguity. Consequently, the unmanageably large number of multiple
analyses produced by loosely constructed grammars applied to surface structures ma)
be reduced by subjecting them to inverse transformations and comparing the remain-
ing structures with a tightly constructed grammar for the simpler deep structures
from which any valid surface structures must be derived. Since these deep struc-
tures are unambiguous, they can provide appropriate canonical forms for semantic
analysis and structural matching in question-answering and deductive systems for
information ratrieval.

In the last six years, several research groups have attacked the problem of
designing automated question-answering systems based on text rather than on highly
structured data bases. They have used various techniques of syntactic and seman-
tic analysis, in varying combinations. The view proposed here is that semantic
(and other) techniques will prove more effective if they are applied after a syn-
tactic analysis that makes the deep structures explicit.

The major linguistic task is to provide analytic recognition grammars with

transfonmtional components adequate to deal with the complexities of a full syn-
tactic analysis, so that the necessarily ad hoc simplifying assumptions of previous
question-answering systems can be largely dispensed with. Until quite recently,
transformational grammars have been written to generate rather than to analyze and
recognize the sentences of a language, although Matthews proposed a technique for
analyzing a given sentence by synthesis from a transformational grammar, as early a!
1961. Work on the recognition problem has now been undertaken, and three different
types of grammar are being provided with transformational components designed to
recover deep structures automatically. Kuno reports some experiments with the
Harvard predictive analyzer, which are designed to produce kernel sentences con-

-~-- - _
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currently with the analtysis of the surface structure. For phrase structure grammars,
three methods have been proposed by S. Petrick, by M. Kay, and by the MITRE Language
Processing Techniques Subdepartment. An " approximate" formalism to obtain struc-
tural descriptions very similar to deep structures is being developed by Lieberman,
et al. at IBM Research. Althougha applied to a phrase structure grammar, the for-
malism is intended to be applicable to other models as well. Robinson experimented
briefly with a paraphrasing routine for a phrase structure grammar, but is cur-
rently designing a dependency grammar with a transformational component, in col-
laboration with Hays and Kay.

Several machine translation groups are also incorporating transformational
features into their grammars, designed to uncover deep structures, in accord with
lHarris' assumption that many languages are more similar in their kernel sentences
than in their total structure. Linguistic work in information retrieval is ob-
vi,,isly closely related to w4,rk in translation, but no attempt is made here to
discuss the latter field.
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SOME LOICAL ASPECTS OF THEMATIC REPRESENTATION WITH EXPLICIT TIES.
T. M. Williams. Graduate Library School, The University of Chicago, Chicago,
Illinois 60637, U. S. A.

Linear sequence, an essential feature of speech transcribed in ordinary writ-
rnE systems, is a valuable conventional feature in some special notation schemes

as well. But when expressions given linearly are listened to or read with some
degree of understanding, the linear sequence is in effect attacked, and in general
altered: Part of the process of grasping what is said or written consists, in
effect, in recognizing which of the sequential features are functional and in dis-
tinguishing, for those that are fnnctional, significant differences among the
functions locally involved.

Noting this, and noting also the utility of diagrans, tables and index lists,
3ne may propose to dispense with the over-all linearity characteristic of speech
and ordinary writing through use of schemes which present or re-present message
"content" in another fashion -- a fashion such that explicit ties of several kinds
are the basic formal means by which functional components are combined and inte-
grated to formn components of greater complexity. By conventions for tie direction,
the recorded positions of tied components may then be openly nonfunctional. An
abstract model for such a scheme is available in the mathematical notion of graphs
(especially, directed graphs) composed of points and (directed) point-connecting
lines. Such graphs are most plainly represented by diagrams or three-dimensional
constructions or by associated matrices. Straightforward development and plain
use of graphic schemes in representing messages or message components can result
not only in graphs that are trees but also in graphs that contain cycles and
graphs that are nonplanar.

Organic chemists exploit a graphic model quite directly when they choose to
represent a chemical compound by a graphic formula or a molecular model, instead
of a linear formula or name. For chemists, each of these interrelated modes of
representation is a tool available, reputable, and particularly useful on certain
kinds of occasion. An analogous latitude of choice could conceivably benefit the
work of persons concerned with messaging in a broader way -- for example, persons
concerned with information processing in documentation systems, or persons con-
cerned with cognitive aspects of language processing in human minds or brains.
Conjectures of what might result, scientifically and technically, from the use of
graphic modes of representation in functional connection with linguistic modes
seem to invite and justify pursuit of a graphic model in developmental efforts
more persistent, penetrating and extensive than those now on record. Such efforts
would fall largely within a field called semiotic (the science of signs), which on
definition encompasses much of what is specialized in logic and in linguistics.

To consider some matters of logic that are pertinent in a graphic approach to
message processing, attention is addressed to a particulai project pursuing that
approach and to the ways in which such matters are at present treated in it. In
the project concerned, themes or topics are represented directly, in a relatively
neutral way, and themes play a role in the analysis and representation of propo-
sitions and statements. The logical aspects considered are discussed by way of
such terms as the following: statements (indicative and other), propositions, and
themes (topics); predication and predicates; nonsymmetric predicates; syncategorem-
atic predicates; common names and proper names; connectives; individuals (events
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and others); parts of things; quantificati-ln; norm-l forms. The current scheme is
exemplified in application to topic-in~cating texts.
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Till: TRANSFOPMATION AND ORCANIZATION OF INPOR'IATION CMnTENT: C0NTPIB!ITTON
r. PSYCIIOLOc.Y. Philip J. Stone Dept. of Social Relations, Harvard ulniversitv

Cambridle, Nfa ss,- etts,1T.A.

Since psychologists work with information theorists and docunentation
specialists at a number of junctures, it often becomes somewhat arbitrary to
determine what ideas are to be credited to what disciplines. Contributions begun
by specialists in one field may he developed by specialists in another. Such
organizations as the RAND or System Development Corporations in the United States
or the EIJRATOMI or C.N.R.S. projects in Europe have had a particular significance
for interdisciplinary work in this area.

Without being too presumptuous in presenting claims for my field, certain
viewpoints of a distinct psychological bearing can be presented as perhaps
having a significant future role in documentation research:

Organization of information
1) View of man as a limited "list processing" organism.

-limitations in lengths of lists.
-limitations in organizations of lists.
-limitations in handling disjunctive concepts.
-tendency to ignore negative information, i.e. to ipnore considering sub-
sets of items that all share in not having a certain characteristic.

2) Use of tree structures to represent human list processing.
-types of tree structurez

- -Yngve's "seven plus or minus two" list length hypotheris taken from
C,.A. Niller

-Peigenbaum's "EPA!1" representation of nonsense syllable learning.
-1hunt's concept learning model.
-alternative languages for representing list structures on a computer:

IPL-V, LISP, COMfIT, SNOBOL, DYSTAL, SLIP, etc.

3) Development of documentation techniques to aid in extending human list
processing capabilities; emphasis on "shuffling" information according
to presence or absence of characteristics.
-_munt's model: emphasis of logical characteristics
-Sonquist's model: emphasis on statistical characteristics
-representing shuffling of tree structures on "Project Mfac" time sharing

system, using typewriter console.
-example results.

Units of Organization: Defining Basic Elements
1T Humans tend to "chunk" information at a rather high level of abstraction.

-fashions of jargon often represent different chunking patterns.
-after chunking takes place, composite elements tend to be forgotten;
chunks tend to be taught as unanalyzed entities.

2) Within a field,"building block" elements can be identified.
-"extension" referents: basic measurement procedtres used in research.
-"intension" properties: basic characteristics considered to be relevant
to field.

-implications of identifying further substructures.
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- examples of "buildinli block" identification in field of survey research.

3) Importance of identifying "buildinf. block" elements within newly
developing fields.
-should be a responsibility of the profession, not left to librarians

and later historians.
-"building block" elements provide a flexible copnitive basis for struc-
turing and comparing different theoretical fabrics; places the biases
of an era into an empirical and theoretical perspective.
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TRANSFORMATION AND ORGANIZATION OF INFORMATION CONTENT: CLASSIFICATION
RESEARCH. Phyllis A. Richmond. University of Rochester Library, Rochester,
New York, U. S. A.

Recent developments in classification research are discussed in terms of
philosophic approach and methodology. A series of definitions is given in order
to clacify the discussion and to indicate parameters of the study. The re-
lationships of logic, mathematics, scientific and probability methods, and lin-
guistics are explored within the framework of current research in classification.
Three major types of research procedures are distinguished, and the various schools
of thought involved are tentatively identified. The necessary basic intellectual
problems to be solved are singled out for attention and the future of classi-
fication research efforts outlined with regard to these problems.
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AREA If. ORGANIZATION OF INFORMATION FOR DOCUMENTATION

Symlpsium B: Comparison and Evaluation of Transformation Techniques and

Organizational Structures in Documentation Systems

THE EFFECT OF A CITATION INDEX ON LITERATURE USE BY PHYSICISTS. Ben-Ami
Lipetz. Carlisle, Massachusetts, U. S. A.

An experiment was conducted for the American Institute of Physics Documentation
Research Project for the purpose of evaluating the impact of a citation index to
physics literature upon the literature-use habits of physicists. A citation index
was specially prepared in which it is possible to look up a known reference in
either of two very heavily used United States physics journals -- The Physical
Review and the Journal of Applied Physics -- to learn whether, and precisely where,
that reference wa-s cited in four leading Soviet physics journals which are published
in English translation but which have only about one tenth as many subscribers in
the United States. The Soviet journals which were used as citation sources in the
index were Soviet Physics - Crystallography, Soviet Physics - JETP, Soviet Physics -
Solid State, and Soviet Physics - Technical Physics. It was hypothesized that be-
cause the citation index would help United States physicists to learn of Soviet
papers with subject contents similar to the known United States references they
would start with, it would therefore tend to increase the utilization of the Soviet
physics translation i ,.,ials by United States physicists.

The experimental citation index was prepared by punched-card techniques. The
Soviet source journals which it covered dated from 1955. About 18,000 citations of
the two United States journals were found, mostly citations of The Physicial Review.
The citations were rearranged for printing into year, volume, and page order for
tach of the cited journals.

The impact of the experimental citation index was measured principally by means
of statistics which were collected monthly on utilization of the Soviet physics
translation journals in libraries. (There are almost no individuals subscribing to
these translation journals.) More than one hundred libraries throughout the United
States contributed data to the study. The statistics were in several categories,
reflecting borrowing activity, photocopying activity, and display-issue use. Stat-
istics were reported separately for each of the four Soviet physics translation
journals used as sources in the citation index, and for an additional four Soviet
physics translation journals which were excluded from the index to serve as controls.
Statistics were supplied by the participating libraries for a period of months pre-
ceding and following the controlled disiribution of the experimental citation index.
The index was distributed without advance notice to the 550 subscribers to The
Physical Review and/or the Journal of Applied Physics in a restricted, self-contain-
ed geographic region which accounts for five percent of the domestic subscriptions
to American Institute of Physics publications. Some 85 percent of these subscribers
are individual physicists, rather than libraries. Library-use statistics from parti-
cipating libraries in the test region were compared with statistics from partici-
pating libraries in the remainder of the country in order to evaluate the impact of
the citation index.

The study of library use was supplemented by a parallel study of changes in the
subscriber list's for the test journals as compared to the control journals following
distribution of the citation index, and by a study of back number orders for the
source journaLs and control journals received by the publisher before and after
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distribution of the index. Each recipient of the citation index was contacted by
mail to determine whether he had tried to use the index and to what extent. Per-
sonal interviews were conducted with a sampling of the index recipients.

The impact of the citation index on literature use by physicists -- as indicat-
e.d by changes in the ratio of test-region library statistics to control-region
library statistics following distribution of the index -- was anything but dramatic.
Although a definite impact was detected in the first six months or so after dis-
tribution of the index, it averaged out to only about a 15 to 20 percent increase
in borrowing and photocopying and about a 40 percent increase in display-issu,
browsing; at the end of this period the utilization figures appeared to have re-
turned to normal levels a few percentage points higher than before the index was
distributed. Since utilization levels were very low to start with, the impact of
the citation index in terms of actual stimulated literature utilization is very
small. The statistics gathered in this experiment permit the rough calculation of
the number of scientist-hours which were diverted to the source literature by the
experimental index.

Results obtained from the other evaluation techniques used in this experiment
are in good agreement with the library-use statistics. No indications of a large
impact attributable to the citation index were found in the statistics on source
journal subscriptions or in the statistics on back-number orders which x-yere supplied
by the publisher. A survey questionnaire which was sent to all citation index
recipients a few months after distribution of the index confirmed the fact that
only a minor fraction (42 out of the 260 who replied) had tried to use the index
for information retrieval.

Despite their low usage of the experimental citation index, the comments of
physicists who had received the index indicated a generally favorable attitude
toward the citation concept in literature retrieval. Those physicists who had

actually used the index tended to be extremely enthusiastic in their comments.

It is concludcd that although the citation index concept is by no means a
cure-all for the literature problems of physicists, it can nevertheless be of
definite value as a supplement to the existing "universe" of reference aids. It

deserves further study and development, and should be taken seriously. No conclu-
sions can be drawn from this experiment regarding the effectiveness of the citation
index as substitute for any specific conventional reference aid or aids.

1. B. A. Lipetz, "Desicn of an experiment for exaluation of the citation index as
a reference aid," pp. 265-266 in Automation and Scientific Communication, Pre-
prints of the Annual Meeting of the American Documentation Institute, Chicago,

October 6-11, 1963.

2. B. A. Lipetz, assisted by C. F. Dziurkiewicz, Citation of Physics Literature.
Experimental Issue, New York: American Institute cf Physics, 1964, 105 pp.

(AIP/DRP-Cl 1964).
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AUDITING PROCEDURES FOR IIIFORIMATION RETRIEVAL SYSTE2S. Bj6rn V. Tell. AB
Atomenergi, Nyk6ping, Sweden.

The need for effective information retrieval systems has been most strongly
felt in science and technology. The researcher in the information field seems to
have been influenced to apply models developed in some of these science fields, e.g.
inforniation theory, automata theory, switching theory etc. Information systems both
of nationwide "macro"-size and down to the "micro"-size of that of a documentation
center in an enterprise involve the use of manpower. In many cases we have to deal
with man-machine systems. Instead of looking for an applicable model from the
science field, it is here suggested that good use can be made of models from the
social sciences. Economic models display many features of interest for analysis
both of macro- and micro-information systems.

For a long time the pragmatic aspect of documentation has been stressed by
raising the question about relevance in information retrieval. But anyone who
stresses "relevance" as a criterion for evaluation purpose, must answer the ques-
tion - relevant to whom? and for what purpose? Thus, the documentalist is trapped
in the same situation as the economist when he discusses "utility" or "value" as
an important parameter. However, the economists have developed important methods
without settling upon this question. This paper concentrates on dealing with a
standard costs model for evaluation purposes, leaving the question about the very
nature of relevance open.

Like an auditor the documentalist who is going to perform an analysis of an
information retrieval system, has to test his results against some standard of
which he is aware. Standards are scarce in the information field due to the fact
that most systems often are in a state of transition. The "Proposed Standard De-
scription for Reporting Evaluation Tests of Retrieval Systems" represents a
concensus about pertinent parameters for describing an IR-system. The quantitative
data in this standard form deal with items, such as documents, index terms, time,
costs, personnel and equipment. From an auditor's point of view, money is the
common denominator in terms of which the exchangeability of these items can be
measured.

There is a market price for many of the items in the standard form, but for
some of the parameters we have to make use of estimated costs. As in accountancy,
if we use estimated costs, the results will be less accurate than based on market
prices, but they might well prove useful for the analysis. The items which have no
market price can be converted to expenses by adopting some conventions for con-
version.

An auditor's evaluation is concentrated on a study of the results. However,
these results presuppose a forecast or a plan according to some goal, and his
evaluation consists of a comparison between a plan and its execution. The analysis
of variations from standard costs is a review technique which operates by means of
a comparison between the results expected according to the plan and the results as
revealed in the cost accounting. The results expected according to the plan is de-
signated by the term "standard".

The goal of an IR-system includes the maximization or minimization of one or
more factors. However, the present performance of a system can also be regarded as
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a goal or a plan. If during a stated time period, the observed data are taken as
the intended goal for that period, this will fix a starting point or a "standard"
for further planning. Suggestions for changing the plan in order to naximize one
factor, will result in a new plan, the execution of which will take place in the
new time period. The results of the plan on completion can be evaluated by a study
of the variations from the standard.

Attention is called to the irrelevant documents which are treated as "scrap",
i.e. the cost for their retrieval has to be charged against the value of the re-
trieved documcnts. That the "scrap" can be reprocessed for new questions is ac-
counted for.

Examining the standard costs variations opens a possible way to explain dif-
ferences in performance within a system at different times. These explanations can
be used to formulate changes in the initial conditions in such terms that the
changed or new model can serve as an explanation of the observations which led to
the rejection of the old one. It is suggested, finally, that changes should be
undertaken as long as the costs of the changes are less than the increased value of
the system.

References.

Bourne, C.P., Review of the criteria and techniques used or suggested for the
evaluation of reference retrieval systems. (Working paper for
the T1SF Conference on the evaluation of reference retrieval systems
and procedures. 1964).

Bourne, C.". & Ford, D.F., Cost analysis and simulation procedures for the evalu-
ation of large information systems. - Am. Doc. 15, 1964, 149-9.
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EVALUATION PROCEDURES FOR COMPUTER-BASED RETRIEVAL SYSTEM9, %Gerard Salton.
Computation Laboratory, Harvard University, Cambridge 38, Massachusetts. U.S.A.

The interest in evaluation procedures for information retrieval systems and
techniques stems from two principal causes: first, more and more retrieval systems
are being designed, thus raising a question concerning performance and efficacy of
these systems; and second, evaluation methods are of interest in themselves, in
that they lead to many useful problems in test design and performance, and in the
interpretation of test results.

The work reported here differs from other efforts on systems evaluation in
that it deals with the evaluation of automatic, rather than conventional informa-
tion retrieval. The computer-based information systems of the future may be
characterized by the following principal properties:

a) the systems will probably operate in a time-sharing environmenb, in such a
way that a multiplicity of users may be given simultaneous access to the
files;

b) the search function may be undertaken iteratively, possibly under user
control, by performing several partial searches to approach the desired
subject area, rather than a single one-shot process;

c) several different analysis and search procedures may be incorporated in
such a system, including, in particular, stored intellectual aids for
vocabulary norma-lization;

d) the size of the document file to be searched may be expected to consist
of 100,000 or more documents; under the circumstances, a manual assess-
ment of relevance of all documents with respect to each search request
will become impractical, and sampling techniques will be needed to
measure retrieval effectiveness;

e) the computation of sophisticated correlation coefficients between docu-
ments and search requests will make it possible to present ranked docu-
Tent output in answer to the search requests, in d,3creasing order of the
correlations between documents and request.

In the present report, evaluation techniques and procedures are discussed
which are specifically based on the foregoing systems organization. Such impor-
tant systems parameters as cost of retrieval, response time, influence of physical
layout, personnel problems, and so on, are disregarded, and the emphasis is
instead on the evaluation of retrieval (that is, analysis and search) techniques.

Since the evaluation process is restricted to automatic systems, a number
of human problems which complicate matters in a conventional evaluation situation,
including, for example, the difficulties due to inconsistency among indexers, or
to the presence of search errors, are no longer so crucial. The evaluation pro-
cess can therefore concentrate on the main systems parameter: its ability to
locate relevant information, while rejecting nonrelevant material.

The design of automatic evaluation systems iv first discussed in detail.
Recall-like and precision-like measures are then introduced which seem appropriate
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for the evaluation of computer-based retrieval systems. The use of these measures
in evaluating retrieval performance of automatic, iterative, search systems is
discussed, and test results axe presented showing results obtained by using the
fully automatic SMART retrieval syst'm, now operating experimentally on the IPM
7024 . (This system incorporates a large number of automatic search and analysis
procedures, and makes it possible to evaluate the effectiveness of each one by
processing the same search request against the same document collection in many
different ways, while comparing results in each case.)

The prospects and problems of automatic search systems are summarized, with
reference in part to existing systems, such as the NASA, MEDLARS, and DDC systems,
and tentative conclusions are drawn conrerning the design of fully automatic in-
formation systems.
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IDOCUMENT RETRIEVAL SYSTEM EVALUATION PRINCIPLES. Vincent E. Giuliano. Arthur
D). Little, Inc., Cambridge, Massachusetts, U. S. A.

"The discussion is focused on two main themes: identification of significant
measurable characteristics of retrieval system performance, and development of ade-
quate mathematical models to serve as a basis for making measurements. The perfor-
miance characteristics to he measured must be clearly relatable to the operationable
obihectives of a specific retrieval system at hand, and must take into account appro-
priate boundary conditions such as nature of collection, user population, and
expected kinds of search requirements. Quite different mathematical models and
mqasuring techniques might be appropriate, depending on the objectives and boundary
conditions at hand. Even within a given set of boundary conditions, the mathemati-
cal model shoUld provide means for taking into account the numerous sources of
variance encountered in practice--particularly, variance in depth-of-search require-
merts among different users, variance in relevance judgements among system evalua-
tor-, and variance in system behavior from one query to another.
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AREA I11. INFORMATION NEEDS OF S(CIENCE AND TECHNOLOGY

Symposium A: Methodology

INFORMATION NEEDS OF SCIENCE AND) TECHNOLOGY - BACKGROUND REVIEW. G
Jahoda. Florida State University, Tallahassee, Florida, U.S.A.

Studies of information gathering habits of scientists and engineers (SIG) are
conducted to learn how and why scientists and engineers use information and informa-
tion systems (libraries, technical information centers, personal indexes, and other
sources of information). These studies also reveal scientists' and engineers'
opinions of existing and proposed information systems. The results of these studies
are intended to provide information specialists (librarians, information scientists,
etc.) with a set of guide lines that will help in the evaluation of existing in-
formation systems and in the design of improved information systems. Despite the
fact that numerous SIG have been cenducted in recent years, basic questions, such
as, what is a good information system?, still remain unanswered.

A composite picture of scientists' and engineers' information needs, uses and
sources is drawn in this paper from reports of SIG. SIG techniques are examined in
terms of type of information that each technique can provide, reliability, and other
characteristics.

Com:putor-based information systems, as exemplified by selective dissemination
of information systems and the Project MAC Index at M.I.T., open up new techniques
for collecting records of information use as a by-product of system use. Records
of use of computer-based information systems can be obtained without disturbing the
user and without the need to rely on memory or other subjective factors.

Different aspects of the problem of information needs and uses have to be
studied with different SIG techniques. Some aspects of the problem, as exemplified
by the use; of indexes by future generation of scientists, cannot be determined by
any technique. While SIG techniques are far from perfect and leave some questions
either unanswered or incompletely answered, they are a basic tool in the design and
evaluation of information systems.
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USER'S PERCEPTION OF EDITORIAL CONTENT. Joseph H. Kuney. American Chemical
Society, Washington, D. C., U. S. A.

In a personal interview survey designed to guide future editorial decisions
of a scientific journal, an attempt was made to collect information on the user's
reading environment, reading behavior, attitudes and opinions of the journal, and
respondent's perception of new editorial subjects. In addition, data on re-
spondent's age, educatio-nal background, and publishing pattern were collected.

Persona! interviewing of users in an effort to determine their information
needs requires careful attention to determination of study objectives, selection
of sample, collection and tabulation of data, and finally interpretation of the
data.

The objectives of a survey are not fulfilled until the results have been
analyzed, interpreted, and then applied. Frequently the latter is the most
difficult step Lo perform since the replies are rarely clear-cut guides to action.
When the survey is used as a continuing aid to editorial judgment, it serves as a
valuable tool to journals seeking to meet the information needs of scientists.
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AN EVALUATION OF THE METHODOLOGY OF THE DOD USER NEEDS STL,. Y.
Lawrence Berul and Allan Karson. AUERBACH Corporation, Philadelphia, Pa., U.S.A.

User-needs studies can be put into two major classifications: those of narrow scope
for design or .;mprovement of a specific information system and those of broad scope for
the planniag or improvement of a network of information systems. Most of the user-needs
studies conducted to date belong in the first category. They have been confined to either a
narrow segment of the technical community, e.g., the users of a particular library, or to
a narrow area of investigation, e.g., the media used to acquire information. The study
recently completed by DOD is one of the few user-needs studies conducted that fits into the
second category, and it certainly is the largest.

The DOD study was extremely broad in scope, both in terms of the interdisciplinary
nature of the population surveyed and of the areas of investigation. The principal purpose
of the DOD study was to collect and analyze a statistically significant data base on how DOD
scientists and engineers presently acquire and utilize technical information in the perfor-
mance of their tasks. The population surveyed comprise the entire research, development,
test, and evaluation (RDT&E) community within the Department of Defense. Its 36,000
members represent practically every technical discipline and are engaged in a wide variety
of interdisciplinary tasks of a scientific, engineering, or administrative nature.

The methodologies generally used in the previous user studies of narrow scope were
not appropriate to a study of the broad scope and magnitude of the DOD User Need Study.
Consequently, it was necessary to utilize 3ome survey techniques which had never been
previously applied to information needs studies. For example, a principal feature of the
survey methodology was the application of the critical-incident interviewing technique.
This involved the identification of a task recently completed by the respondent, and the
isolation and description of the actual information utilized in the performance of that task.

The critical-incident technique prevented the study from becoming an opinion poll and
thereby eliminated the primary source of bias in most user studies. A semi-structured in-
terview guide and handbook were employed to aid the interview process. The structured
portion increased the consistency of the question interpretation and simplified the recording
of the responses. The unstructured portion was designed to allow for the identification of
unanticipated information patterns.

The methodology best suited to a particular user needs study depends upon the objec-
tives of the study. The methodology of the DOD study is not particularly applicable to sys-
tem-requirement studies confined to a single discipline or a relatively small organization.
In these types of studies, it usually is practical to use a considerably less structured survey
technique, which facilitates deeper probing of promising areas as they develop, rather than
restricting the interview to a rigi,? format. It may also be fruitful in such cases to determine
the information requirements of :,piceific projects or organization functions rather than a ran-
dom sampling of recently completed tasks.
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On the other hand, the methodology used in the DOD study will be highly applicable to
conducting future user studies of large heterogeneous populations. The methodology provides
for relating specific information requirements to specific task descriptions. This, therefore,
produces reliable data useful in the overall planning of a comprehensive network of informa-
tion systems before attempting to design or improve various systems and subsystems
which only service the needs of individual segments of the population.

AUERBACH Corporation

"DOD user needs study. Phase 1, in two volumes."
AUERBACII Corp., Final Technical Report 1151-TR-3, submitted to
Advanced Research Projects Agency, Department of Defense, Washington, D.C.
484 p., May 14, 1965
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AREA Il. INFORMATION NEEDS OF SCIENCE AND TECHNOLOGY

Symposium B: Increasing the Efficiency of Information

INCREASING THE EFFICIENCY OF THE USE OF INFORMATION - A BACKGROUND REVIEW.

Ezra Glasr':. U. S. Patents Office, Washington, D. C., U. S. A.

About Scientific and Technological Information

There is great diversity in the format and content of scientific and techno-
logical information. For illustration, a classification of Ises is offered which
covers the range from specific, well defined data to speculative scarch of a

general problem area.

Increased efficiency might be sought by classifying users (bench chemist, re-
search administrator for a pharmaceutical laboratory) and kinds of information and
investigating their interactions.

About Combinations of Elements of Information

Some work has been done on frequency of "association" among ideas and on plau-
sible associations in one-step and higher order links. Such approaches can utilize
the abilities of computers and might be used to extend the inquiry, to make for
more fruitful search, or to stimulate thought. The particular result depends upon
system characteristics not identified here.

There is also a case for unlikely combination - for stimulative effect.
This possibility has not received much attention. There is some evidence that un-
likely combinations and the unconventional application of known techniques or
apparatus promote new directions in creative thought.

Increased efficiency might be sought by abandonment of the one-document or
one-piece-of-It'ormation approach for much of the user spectrum and pursuing re-
search on cr-b iations and linkages. This approach focuses on the information it-
self rathe tn the document or index term.

About People

Individuals exhibit wide ranges of creative talent, knowledge, needs. Each
person in each situation has his present compromises - unstated assumptions about
what it is futile to ask for - and these are certainly far from the ideal satis-
faction of all useful needs for access to recorded knowledge. His statements
about his needs will almost always reflect his bondage to present habits of ob-
taining and using technical information.

In practice, his statement of need prior to search will frequently be incon-
sistent with his success rating after the search - for the later classifications
suggested above - because he learned something during the search. il There is
even some evidence that the modifications of statements about need are different
for manual and mechanized search /I/.

Increased efficiency of use might follow more studies of real need, as dis-
tinct from conventionalized and compromised statements of need.
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About Language and its Representation

Scientists communicate in coded languages as well as natural languages; chem-
ical formulas, mathematical formulas, circuit diagrams, mechanical drawings, graphs,
block diagrams, maps, photomicrographs, etc.

In such specialized languages, they think, query, make statements, record
information, and screen collections of information for their own purposes.

Some of the coded forms of scientLfic information has been shown to be receiv-
able by computers, thus opening the way to a variety of useful mechanized logical
processes. The early experience appears useful but there is a paucity of disci-
plined experimentation.

Increased efficiency seems likEly to follow progtess in the technics of com-
puterized manipulation of information, provided that the specific logical oper-
ations can be imbedded in appropriate search and retrieval systems.

About Tests and Evaluations

Formal evaluation of actual search experience poses problems of classic dif-
ficulty: the activity is largely mental and covert; the subjects are knowledgeable
and clever human beings; the object of the activity is subject to change in mid-
stream; and scoring poses difficult and subjective problems. Yet progress depends
as much upon valid testing as upon technical achievement.

About Technics and Organization

The above discussion relates to ways of doing.things. There is a whole range
of additional factors that should affect our efficiency in the use of information -

what might be called organizational matters. They relate to the assignments of
functions and responsibilities, the provision of financial and technical support,
the making of choices of strategy and program.

They are left for one of our distinguished discussants, Dr. Alvin M. Weinberg,
whose recent report on these matters has had unprecedented influence. /2/

References: /1/ June R. Cornog, "The Patterns of Thinking in Searching Patent
Applications by Manual and Machine-Assisted Methods", In press: Journal of Chem-
ical Documentation. /2/ Government, Science, and Information, A report of the
President's Science Advisory Committee, Panel on Science Information, Alvin M.
Weinbcrg,Chairman, January 10, 1963.
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TIT, M. T. T. TECHNIICAL INFORMATION PROJECT. M. M. Kessler. The Libraries,
Massachusetts Institute of Technology, Cambridge, Massachusetts, U. S. A.

The Technical Information Project (TIP) at the Massachusetts Institute of
Technology is an experiment in information-system design. It nrovides a facility
to investigate by direct experience what contributions modern technology can make
in solving the problems of scientific communication. The system will be described
and demonstrated at the FID Meeting by teletype connection between the lecture hall
in Washington, D. C. and the installation in Cambridge, Massachusetts.

The system consists of five major components: a sample literature, a computer
facility, a library of programs, a population of users, and a test and monitor
procedure.

Elements of the incoming literature are key punched, edited, compressed, and
transferred to magnetic tape. This tape is kept as a back-up record. For process-
ing purposes the material is transferred from tape to the disc memory wh-4re =t i-
always available for use.

The material in store is taken from 25 journals of physics. For each of the
articles in each of these journals we record the location of the article (journal,
volume, page), the title, authors, the institutional affiliation, the citations
(journal, volume, page), and the location of the article in Physics Abstracts.
Periodic monitoring programs test the integrity of the data.

The computer facility is itself an experiment (Project MAC). It consists of
a central machine with 150 remote consoles. The consoles are standard teletype
units distributed largely around the I-assachusetts Institute of Technology. Con-
tact with the computer is by means of telephone. The 150 consoles are available
to perhaps 500 people who may at any time use the computer on a time sharing basis.
Thirty people may use the computer at the same time.

The computer operates on the literature through a set of comnands such as
"Search Physical Review Volume 128 and print the titles of all papers by John
S:mith". Searches may be initiated by author, title, citation, index and/or
bibliographic coupling. The search range and the output format commands are flex-
ible and under user control. Several logical tool- ^re available to the user such
as iand", ior", "but not". The communication facilities of the system may be used
to transmit messages from system to users, from users to system and between users.
The user may also receive a print out of all available programs. This facility is
being elaborated into a teaching program so that new users may be instructed by
the computer.

The use of the system as a research tool will be demonstrated at the Meeting.
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CASE STUDY: INCREASING THE EFFICIENCY OF THE USE OF INFORMATION, AEROSPACE
RESEARCH APPLICATIONS CENTER. Dr. Howard L. Tinmms. Aerospace Research Applica-
tions Center, Indiana University, Bloomington, Indiana, U. S. A.

During the past two and one-half years, the Aerospace Research Applications
Center (ARAC) at Indiana University has been providing information retrieval ser-
vice of various types to the scientists, engineers, and technicians at subscribing
companies totaling forty-five at the time this abstract was prepared. The ARAC
project is the first university-based information center operating under contract
with the National Aeronautics and Space Administration (NASA). The project's ob-
jective is to develop methods of disseminating to private companies the scientific
and technical information generated in the nation's space programs. It is believed
that this information may be useful in the development of new and improved pro-
ducts, processes, and materials by private companies for nonspace and nonmilitary
markets. The project is one of several being conducted by NASA under a require-
ment of the 1958 Act of Congress that established NASA.

The major information services provided by ARAC are as follows: ) retro-
spective searching of the NASA file now totaling nearly 150,000 documeiL s, (2)
selectively searching incoming documents against company interest profiles to pro-
vide a current awareness service to company "interest centers." Incoming documents
total nearly 4,000 per month. Selective dissemination searches against interest
profiles are made twice-monthly. Other services are provided by the Center. They
are described in the paper that is abstracted here.

The NASA document file is prepared by Documentation, Inc., NASA's subcon-
tractor that processes raw documents resulting in the file input to ARAC. This
file is received monthly by ARAC in two forms: magnetic computer tape and micro-
fiche. Also received are the corresponding abstracts in microcard form.

Increasing the efficiency of the use of this information may be treated in
two parts: the first concerns organization on the part of the subscribing com-
panies for efficient ingestion of scientific and technical information; the second
part concerns preparation by ARAC of its output to subscribing company people.

Concerning organization on ti part of subscribing member companies, this sub-
ject is extremely complex and few principles of an operative nature are as yet
available to guide companies in this effort. The results of formal efforts by
ARAC and comparv representatives to establish such principles are described in the
paper abstracted here. These formal efforts were in the form of a workday on one
occasion, and a panel discussion a year later. Over its period of operation to
date ARAC has worked informally with its member companies on specific organization
for information transfer at each company. The results of these efforts, which for
the most part have been successful, are described in the paper abstracted here.
They involve specific communication and coordination procedures between ARAC
operating personnel, company information users, and company information centers
and libraries.

Concerning the preparation of its output for efficient use by company people,
AfAC early established several guiding policies that appear to have -erved very
well to date. A few of these policies, which are treated fully in the paper ab-
stracted herc, are as follows: (1) design the output in such a manner as to fully
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suit the user's needs, not in a manner that one might think the user ought to
accept it--in other words the user's .ieeds and desires rutle, as in any well-
designed consumer-oriented product; (2) never send the user a full-copy document
until. he has seen its abstract; (3) don't badger the user with questionnaires,
forms, and other post-operations control devices--build only the minimum neces-
sary, simply-designed, feedback and control features into the operational paper-
work.

Weimer, Arthur M., and Timmns, Howard L., "Case Report: The Aerospace Research
Applications Center," Business Horizons, Vol. VII, No. 2 (Summer, 1964).

Harvey, Roger K., "The Aerospace Research Applications Center: Programs and
Progress," Indiana Business Review, Vol. 40 (April, 1965).
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AREA IV. INFORMATION NEEDS OF SOCIETY

Symposium A

CAPABILITIES OF INFORMATION SYSTEMS VERSUS NEEDS FOR
INFORMATION. J. C. R. LAcklider. Thomas J. Watson Research Center.
International Business Machines Corporation Yorktown New York. U.S.A.

The aim of this paper is to relate capabilities and limitations of present
iLformation systems to the needs c-f aociety for information. The needs have
been set forth in previous papers of this section of the Congress. "Present
information systems" subsumes both communication systems such as the mass
media. mail, telephone, and telegraph and storage-communication-and-
processing systems such as command and control systems. management
information systems, document systems, and libraries. The latter set,
however, constitutes the focus of this discussion. The capabilities of those
systems are examined in respect of storage, communication, and processing
capacities and of their abilities to meet the needs for pertinence, timeliness.
convenience, and economy.

A main conclusion in that, except in one area, the capabilities of the
hardware components of present information systems promise more than the
over-all systems deliver, that the bottlenecks of information technology lie not
in component devices but in the area called "software, " in system planning and
design. and in the overcoming of organizational and social intransigence and
inertia. The exception is the interface between information machines and
people, a domain in which device technology has lagged, but in which there is
now much interest and good prospect for advance.
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POLICY PROBLEMS OF A DATA-RICH CIVILIZATION. Harold D. Lasswell. Yale Univer-
sity, New Haven, Connecticut, U. S. A.

Open access to sources of information and freedom of dissemination will be
restricted so long as the arena of world politics is constrained by security con-
siderations. At present world public order provides an incomplete system of na-
tional security. Hence every nation state relies on covert as well as overt infor-
mat ion.

If information becomes more inclusive and realistic, political decisions may
become more focused and rapid. If the United Nations or any organization of states
is permitted to improve its sources of information, security estimat,.s may become
more reliable for everyone. Hence the possibility of surprise at least can be
largeLy eliminated.

Allowance must be made for the strength of forces that favor monopolies of
dissemination held in a few hands. Powers that undergo forced industrialization
use information control in order to undermine local sentiment, and to encourage
narional identity. National not transnational perspectives are fostered. We now
see that the initial effect of an expanding civilization of science and technology
is not the universalization of a world outlook. Hence it has been suggested that
heroic measures be taken in the hope of overcominj the parochializing and devisive
onsequences of information unbalance along national lines. Drastic proposals

include a world communication network that furnishes news to all people everywhere,
and a world school board that conmmands attention of all school children for at
least an hour a day.

It is to be predicted that wherever popular government is well established and
2ompetitive electoral propaganda is important, research information about public
motivation will i4row more refined. Unless voters and officials are provided with
.In tp t-n d trcamof in-f o"m.ti-on about how they are manipuiaLed, pupular govern-
ment will be deprived of the degree of choice that they might otherwise exercise.

In a data rich civilization the most serious constraints on information are
likely to be in processing and use. There is danger that modes of perception will
be standardized and that motivations will be turned toward unimaginative channels
of expression. As mass society grows the leadership will no doubt become aware of
the latent threats to established order. Hence it will be tempting to manage edu-
cation for purposes of rigid indoctrination.

T'4o broad lines of policy regulation are conceivable in regard to information:
limit ,'aLhcrin. and storing; limit access. It is most improbable that initiatives
toward the former policy line will be accepted. The latter, however, does come
withir the scope of likely action. For example, public regulation is likely to
(I10 ine w! o may obtain access to personal data.

It is lenicrally agreed that great damage is done to children if derogatory in-
tormnation is made public about thE'm indi~idually. Attempts are made to avoid re-
port in,- the sti.,,ma ot illegitimacy, of early delinquency, or of initial failure.
Adult'; are also ,.ven the beunefit of some non-disclosure policies, and no doubt
prcssurt, will (tiotinue to be exerted to screen health and other records from miscel-
l •vlt'OuS hands.



AREA !V SYMPOSIA 45

However, I suspect that ctempts to protect human dignity by the selective en-
forcement of privacy will almost certainly become obsolete. Privacy won't work.
Coming years may witness a drastic new approach for the purpose of protecting our
self esteem. Instead of relying on privacy we will shift to strategies of insight.
A comprehensive stock of social information will provide facts that reduce the false
pride of an individual, family, or community. If the educational system trains the
individual to see his enormous potentialities and to discover the many ways of over-
coming specific negatives, the resulting character systems will be able to take or
leave privacy without grave inconvenience.

Unless the storage banks of society are made accessible to competiting organi-
zations strong enough to utilize and interpret great amounts of data, the monopoly
exercised over enlightenment by privileged organizations will throttle the expan-
sion of knowledge. Furthermore, unless provision is made for continuing insight
into perceptual limitations and also into restricted motivations, the information
potentials of society will remain poorly adapted to the requirements of science
and policy.
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AREA IV. INFORMATION NEEDS OF SOCIETY T1
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loN~kM",%1uN PROBLI.MS IN lifE FIELD OF ANTHROPOLOGY. Stephen T. INFORM'ATION NELM rN ED"UCATION. Johi F.-Hehill Edvcat ionai d

Aogc, American Anthrotlolo 6 icai. Assoc-ation. 1530 P St., N.W. ,Test~np Service, Prince
t
-xii. N.J. A.T .

IiingiLor ton, D. f. 1 20005, 1'. S.A. The "explosion of Knowledg#-," of wh~ch we are now cecomiing d
tht study b~gan with prudulers Of information to determine only to'o well aware, finds education squarely in its path.

wi1. th~i aL-i. ix unpublished results of research ii~sted. Whether the explo-sion can be conta~necd in such a mp'.,rler a, it - 3.

Qo 'tio'nn.i.i w~r, sent to allI profegsitonai members of the permit it to perform usef'ul work depends upon our~ abhlty to d.

-J Aiin nil 18 pitr .tnt ri~lcphe wit.oul follow-up. Inter- cope with some newly eme-Fing pro~lems. How cat, large mrasies t

r, ~nd u, t,-d w it h 80. It. was disci)vored that a very of new knowledge be organ~ized in a manner -hat will permii' thien(

.rh pp~t I t1wi, ruse ert L,,ndui~td over tht past twen- individual to orient i'imself effectively to its exisic"" d

* ai i~iri~bi'di d alal 1,1StS largi I> oi field notes, It seems no longer possible to expect any man to be iiware of d
~.,artts '.'l~y uninteiI'igibl. to' other workers and unevalu- n't-er than a very small and highly specialized segmenit of l

it.d as t, ,-Ote t and ,i,,nfiiAnce. and data reports, wh.ch existing knowledge, Today's best insights are rapidly being

i ,Ltht rganiii..,i~n it data1 irto descriptive categories, replaced by superior insights. Sheer quantity and rapidity b

rta6is n, ba~klog of unpublished interpretative of change in man's knowledge creates unusual problems for Ic
wi letdgnriatnscurricula atall levels ofedcto.DsInrmin

s 1.d s* to~wing wioni s'pets auta an fgenra izton- had'g.t!ucto.Iosifomto
Lit- t thew, kingýon.,-pb - theJisipiie. ow- andingtechnology contain within it the seeds of a vastlyD-

-r, Lu5, re. Wa- gr, it (.an! unanticipated) dissatisfaction a- more efficient method for transmitting the knowledge of one pr

ilý-i s ,Iin!, rmation with th, dearth ,f publi!shed dcs- generation to the next' This question goes beyond passivid

t iitivt dati I n silish intervrrtit~v, stuuie', are supposed to "storage and retrieval" of information to active utiliz-tion d

i-ed. lhi,, was ifetdin the strong feeling that "I of what we know. We see some indication of a notent,ýally rc

5 ht ,0,ik .isrs' ,bsvr,,ation-, against mine and make my more eff'icient educational technology in present corncern,

n.n i ~ns." ..Iat his ipparently happeneu is that pres- with "programmed instruction" and "corm'.itc-r-assisted instruc-

t ai, nd ppicrtinit-s L, pablish, have gone to the interpre- tion." Our t-ducatlonal enterprise is one of the most loosely

t a.v. tu whils msm des~riptiv~e reports have been scorn- iciotrolled in existence. Tts efficiency is unknowni and .ts

1 l1 h. rt is, hi~wevtr, sceptisism about the quality, and even effectiveness largely a matter of faith. The educationial

ill . ~ttni., , fdI_ -r pt iv-¶mjnuacripts, as contrasted with enticrprise is in dire need of feedback information of a!:

uinjln iize data. A tol low-up s~tudy is nceced to cinpoinc the kinds if ;t is to meet futu.re re-3ponsibilsties. How wel:

n~tu~tu I.i these u~npu~blished miaterialý and their rate of publi- educated are the people of our c:ount.- as ''toy lea e oi-r

, it .[. As a tii~ d anttoropoiog) lacks great quantities ~f schools' A nationrui educational asse .s. ien program is

rtpistitivm ,bst rvations, such A stiML series. It needs Lon- seriously being P~an'ied. How well prepared are our t~acrhers.

-ptuail tic ibility and optn-tndvdness in any information our principals' How can the information needed for effec-

,stoand protail. I tws'-stage retrieval operati~n: OnL tively planning federal aid to eduication be provided' Are

-n'ittinsi oi an M11,s I f all possible topics and the other there differences in the quality of education received by

-misthing like 1,tvrary ti.sts. which may never be put into a differing segments of our society? Are we permittinig the

ii o.talent, of capable but unidentified indi.-iduals to be was*ted'

All these questions antd many more are being asked today. Fa ch1
may nave an answer well within the grasp of efficient informia-
tion handling technology.

I NT

INFGFNATIC'N EXCHANGE PROBLEMS IN PSYrCHOLOGcY. John G. Darley, SKETCH OF A PROPOSED SEMI-AUTOMATIC. HIIERARCHIlCAL.

Cnairman, De-partment of Psychology, University of Minnesota, OPENI-ENIDED STORAGE AND RETRIEVAL SYSTEM FOR STATUTrE-
Minneapolis, Minnesota. ORIEN"TED LEGAL LITERATURE. Layman E. Allen, Yale Law dit

A principal difficulty in psychology stems from the con- School. "Jew Hlavcn. C-on. -. U. S. A. ne'.
founding and confusing of arcnival functions and information In that aspect of the social process called law the reasonable F,
exchainge functions. Publication traditions and structure expectations of indh'idusl human beings at? of central significance do
grow from our arcqival history. This produces a tight inter- Since such expectations are dependent upor, the fund of info rmation dot
action net comrrising the linked variables of: budgeted pages/ available. methods of storing and retrieving legal literature, as well tic
dollars per journal; number of manuscript submissions; re.lec- as the modes of expressing the ideas contained the rMin. profoundly agg
tion rates; constrsints on article length; form of editorial effect aspects of human life touched by law. It may he that the in^
compensation or term of office; and publication lag. When we normative character of statements in legal literature makes a "lang- mod
consider the benavior of producers and users of knowledge, uage normalization" approach Particularly appropriate for thie of
identifying smal-l groups of producers and several user groups storage and reirieval of such statements. To date such possibilities and
sictn as students, teacners, pract.tiuners, other researchers of relating language normalization to the handling of legsl literia ,re con
in the "Invisible colleges," secondary source producers (ab- are unexplotted -- in fmat. thev, are virtually completely Lnexplored bey
stract services, annual review authors, or textbook authors), One approach for normalizing legal literature to tacilitate Its organ- The
it becomes apparent that tile direct readership of a single ization for efficient storage and retrieval is considered here. 'This adv
arcilval item is small, for the total effort involved in its approach Is In a Preliminary stage of development; thu... it will tle of
prcoiAction. There Is clear evidence that a parallel informa- sketched in broad outline only N 'rmatfve statements con he trans- dev
tivn exchange structure 'isa emerged, however, that compensates formed into a normal form of the "ollowing character: It certain Sys
for snortico''ings in the archival stricture but increases the specified condition's are fulfilled, then certain legal consequences sci
redundancy of the total system. This exchange structure in- follow. The normalized version of a normative statement 's. thus. bot
clades at least tne following elements: priaprints; government an !mplication whose antecedent is a set of conditions that are con- For
te-iruical reports; velocity of travel and consulting r-eia- junctively and/or disjunctively joined and whose consequent is a ai:
tions: zolloq~ia; regiiinal and national meetings; and "in- set of legal consequences that are conjunctively joined. N( 'moltz-
grioups" in specialized areas. Applications of computer tech- ed versions of the central ideas expressed In a document can be
ncliogy tniat fail to. taki account of this parallel information related to a Normalized Sentence -Index -Mat rix (N-SIM). which will
exconarige system mayý be both ineffective and excessively expen- serve as the means for relating that document to all other docu-
sive. Innovations require reconsideration of the editorial ments that deal with that same subject matter. The N-SIM approach
".,gatekee. -I" function and creation of procedures to enhance to storage and retrieval of normative statements Is characterized
exchange, such as: convention proceedings publications; rapid hy the following featurcs: (1) the indexing categories are complete
abstracting plis item purchase systems; appropriate identifi- sentences, rather than words or phrases; (2) zhe indexing cate-
cation of clas~ses of users. Grouping of disciplines to which gories are both hie rarchically-o rde red (in a way that Permits both
these findings may be relevant awaits furthier study; it Is human and machine processing) and open-ended (so that there is
probable tnast d~scIpline differences exist in epistemological. no need to guess now what categories will he relevant in 1984;
tiractices, information exchange needs, anti training programs rather the evolving literature determines new categories to be

tnte undergrauiual.te and graduate levels, added); (3) at present it is aimed at statute -oriented legal litera-
ture only.
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TH!E INFORNATION NEEDS OF POLITJCCAL SCIENCE. O.I!\ NHIIS IRSat:~r Wi1' h.tATI'1I I, di ARI.A OF
KarlW. Deutsch, Yale Univcrsity, New haven, Conn- ,iLALTH. 1tR..7h1J 1hp,11 'n11 rt .. : H , .3 Z? uaII on,

politica2 Sc'.entists need three rain kinds of L. , S A,

informatilon: 1. curren~t data on office holders, cl-), i1'..av.'d rha 1 ,- I" 't ,,, .1,..1 .'.. '',az-, . ilv
' eg is latot's, recaont votes and other events %4hore a, 1,1 1 OS .1*; -tI'l, I la I - . t " I
spced of inftrination is essant~tt1ý 2. background Iata mtazt~cdý o!irk.tinw±.. r' . - ,, Al I.-liid!.
data froia economics, psychology, sociology and otlcr Yi,. first o ts, *Uýr,, t.'' ' .

iisciplines, for current or past events, where b,.,i oriiosl "7 1i '.'. . 7. i
comprehec;%sivenebs and dccuracy ate ecsential; and se(ll .0.'IS .1 7~sp..')' to 11"t .. Itima

3. timte series an.' h'storjcai. data for pact crises, :or a.ai~i I-!,r".t,; I~
h%;rc.n)',f~ .. ~ r ,r~ is dis-

decabions, recurrent co:nfigurataons and long.-term ' t di*. 7(.7) !i

trends. Beyond the raw data, Political Scientists LI, it , aaZt It 11 Ja.3a ! t .. ,..I.I:7Z". *, . ,01 tIl
need iiiiornataon on the-ir margins of error of there buain a,,Yý ý f, ,a 1 is: -L 7IS all! 10 rUSpord to

~itand of thlw permisisible errors in using those pr.s o aa.'ro ,.7r.r"toiies

data in t~he cori-ext. of particular theorief- or .Ok I ,f % Wallt*. a'. !..S1. "r 0:t Inlrrmat.ion out et

efforts at piodiction. in the unfolding dialog !,like to s;''.tca!..'.. ati n .. ' niv7ersal ifliormat mon .h'Pots

between theory and data--such as at the Yale Polit- 11.. rd.imc.n-su .. aSS"I77' ,n7 r~Iztdams
ical~~~~~~~~~~~~~~~ Dtt Ir.'rm-h deprpatsilandnt-s 7.vr ct~ ai:7 monen.. , ;01 demands might be

icalDataPr~ram-he depe Ettitia an.'t math-, Sal0S Pnlk r07s pa -, otin t informnation.
:!natical analysis of data is becoming as important, hcaim 7, t'<irrat 7)7' must 7k.td.1..:trl t. . a strong

o-- more inportant as is the merit gatheiting of L.C.o7..yr, .I-tnu.~s oil -. A..i,, t.I'. 7ch.n'1ogtcal needs of a heIlth

primary data. Data archives are thus changing iato :i:,,rlnatxon s 'stvm ýave !i..n -11 ant icipated, tile itain
data ab'otisand cornputlrg. analytic and C7JItt an.. ... rect.'e to' the so...al and intellect'jal re-

retrieval facil itims should be designed accordingly. sour. t-s.- i'h-se !,~117.a la, !.t.'cn arti.ulated in a spate
of rt-t-rit reports on e..'..ath..n, mlldical s..nooi.ng, drug .nfor-
xnation, and goveT77.mtental, cotr7..tatiohis.

INFORM1ATION N*KI_-Ds IN THE FIELD O.F ECOM12CS
D3t~nn Tr_, Resources for the Puture, Inc. 17~55

Massachusetts Avenue, N..J., 4ashington, D.C., U.S.A.
In recent. years research in economics is moving in two

directionis that require new information resources and place
new and unusual demands upon existing information sources
F,,rst, the most pressing social problems of the day have to
do with structural phenotmera at quite disaggregated levels of
detail This contrasts markedly with the earlier preoccupa-
tion of tee pr~fession with economic' stability as measured by
aggregate indicators. Second. economists are becoming
inc..xarin,jly dissatisfied -with static state equilibrium
midels and are seeking new ways to structare their concepts
of' reality. S3tochastic or' probability models and systems
analys~s mark this tr-end There is also a trend toward
consid..r~ng a broader set of significant variables extending
beyond earlier concepts of the boundaries of the discipline.
These trenda have been .iccelerated and reinforced by the
advent of ,.he comp'.ster whicr, hais made available a new order
of ec:Inomy and t-chnicat research capacity. These
developments nave L, eritrored sharply tbe inadequacy of the
systems th-it generate and make available existing social
science and economl::s information There atre anoaslies on
both the demand and supply side of toe inforustion proceSS.
For a number if' reasons these problems are qualitatively
ui3'fercnt from riostt characteristic of the physical sciI~aces
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AREA V. PRINCIPLES OF DOCUMENTATION AND SYSTEMS DESIGN

Symposium A

SOLUTION TO INFORMATION PROBLEMS OR OBSOLESCENCE? Dr. Eugene B. Konecci.
National Aeronautics and Space Council, Executive Office of the President,
Washington, D. C., U. S. A.

Accurate and timely information is the lifebtood of any organized system, be it
government, management of a corporation, scientific knowledge, or intelligence.
From the earliest of times man has been dependent on a means of communication
between himself and his immediate family, his tribesmen, and even communicating
with domesticated animals. Since communication is not a one-way process, even
the early cave man had to learn to distinguish not only sounds like a growl, or
later, words which form the first vocabulary, but in fact had to use his eyes in the
same way that we use ours for determining facial expressions, friendly or hostile
acts by other cave men or animals. A greal deal of hereditary instinct such as the
need for food, survival, played a large part in the motivation and desire for
communication with other primitive people. The more cultured and advanced
societies of our past history, such as the Chinese, Egyptians, Greeks, Incas,
Romans and so forth, established a communication and information system to a high
degree. Mathematics was founded and based on symbols. People trained in the
field were able to communicate meaningful information. These facts and knowledge
have been winnowed and sifted through generation upon generation for several
thousand years of civilized existence of man.

Today we come to a steppingstone in history in the area of information
processing, storage, retrieval, and so forth. It becomes quite apparent that with
our scientific and technological advances we have become a world that could be
buried in megatons of paper. The written word has becorue an important symbol of
prestige and earning power. It is the socially accepted manner of cotmnunicating
information on a wide scale. The scientist, the systems manager, the executive,
and many others are drowning in this mass of ink and paper. Creativity, free
thought and progress are being held back by our obsolete methods. The technological
solution to this problem is available. However, people in various walks of life
are very reluctant to change the accepted standards of newspaper, magazines,
journals, and textbooks as being their forms of documentation and communication.
This paper will discuss the problem, and alternatives.

Computers, data processing equipment, systems analysis techniques and sophis-
ticated human engineered display and control equipmen3 can help us solve the
mechanical aspects of the information problem. But to maintain a high degree of
scientific, technological ani social progress we will have to improve our educabion
in and out of formal institutions of learning in order to upgrade our people. This
means we will have to very well understand how the human mind works, in other
words foster the new field of Biocybernetics. Information and documentation is not
an end unto itself. It is z requirement in our evolutionary progress. Goods are
plentiful and cheap - where labor, skilled labor is expensive and scarce. We must
have information systems to continuously and dynamically upgrade man's skills to
their fullest capacities and not permit human obsolescence.
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PRINCIPLES OF SUBSTANTIVE ANALYSIS OF INFORMATION. Vladimir qlameeka
School of Information Science, Georgia Institute of Technology, Atlanta, Georgia, U.S.A.

In the context of this paper, substantive analysis of information is understood to be
an intellectual or intellect-imitating activity serving the input function in information stor-
age and retrieval systems. A model of this activity is developed permitting to differenti-
ate between the process of information reduction, as in abstracting, and information cate-
gorization, as in indexing. Emphasizing the state of the art of operating systems rather
than of hypothetical or experimental ones, the principles of substantive analysis of infor-
mation presented are of the nature of essential, underlying constituents, and of rules of
action. The principle of relativity of information is introduced as a fundamental con-
straint in the process of substantive analysis of information. Based on this principle,
generalized rules of action, employing predominantly theorems and concepts of mathemati-
cal logic and information theory, are postulated for the activity of information representa-
tion and categorization, and for information structuring (the formalization of intellectual
relations between information classes). Some implications of these principles on the de-
sign of information retrieval systems are discussed.



ARFA V SYMPOSIA 5,

THE ROLE OF PAPER TAPE AND OPTICAL SCANNING COMPUTER INPUT IN TEXTUAL DATA
PROCESSING. Raymond P. Wishner. Documentation incorporated, Bethesda,
Maryland, U.S.A.

For many years to come the search system of a mechanized library will
interrogate and manipulate for indexes surrogate records rather than entire
documents word by word. Many aspects of the creation and maintenance of a
document surrogate may be likened to creating and maintaining a stock record in
inventory systems found throughout mass production industry. Unlike the
maintenance of an inventory status system is the necessity that many entries of
the document surrogate record must be nearly free form text. Examples of this
are the document title and abstract. Whereas in a standard file maintenance
system the form rigidity of punched cards is welcome discipline to the systems
designer, the rigidity of the punched cards is an uneconomic constraint for
"inputting" free text. This paper will not fight the ten year running battle
between paper tape and punched cards as the basic input medium for a digital
computer. Rather it wifl use the argumwnt of the superiority of paper tape for
the inputting of "free text" data into a computer as a bridge to the argument of
the potential superiority of a rigid font optical scanning system for the
inputting of "free text" data in a mechanized library.

The argument of paper tape versus punched cards as an inputting mechanism
has been fought out in terms of rates of key s.rokes and the character reading
rates of computer input devices. In relation t( ree text inputting, however,
these arguments are really secondary to the advantages of textual correction
techniques of one medium over the other. In this area, systems designers have
often discarded the most important advantage of a paper tape typewriter by
using correction procedures well adapted to punched cards but quite senseless
for a paper tape oriented system. The two most common paper tape correction
procedures are: 1) having an operator blank out a paper tape from the point
of error and rekeying the text from this point, 2) a character by character
verification of the text by rekeying the data. The object in both methods is
to produce nearly perfect input data to the computer in one operational pass.

An alternative and powerful correction technique utilizes the visual copy
created in the process o0 keying the text on a paper tape typewriter. As the
data is being keyed, the operator may semantically recognize an error in what
he is directly keying or for that matter in a previous paragraph. By giving
the operator a base point (i.e., start of last paragraph) and a set of
correction codes (i.e., delete, insert, and replace) he can make the correction
immediately or delay it to the end of the current paragraph. Regardless of the
details of the correction scheme an unambiguous correction can be coded for
computer batch processing and a record of the correction made for later visual
verification. Further, there is no reason that correction procedures involving
the visual copy should stop here. The visual copy can be removed from the
typewriter and sent to a proofreader and corrections annotated on the input
proof copy. The proof copy can be re-inserted into a tape typewriter and the
corrections keyed into an exception paper tape reel. As long as the base
record and base point within the base record are clearly coded, an unambiguous
correction for computer manipulation again can be created and a record of the
correction made for visual verification.
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Note must be taken that initial input proofing and correction is often not
sufficient in textual data processing. Thus it may be necessary for the
computer to print out visual copy for paragraph verification. The same
procedure used for in~tial input proof and correction can be used for computer
printed proof copy. . .the advantage is naturally one "well-defined" system

for editing.

At this point part of the basic thesis of the paper will be now clearly
delineated: The advantagesof using the initial proof copy created in keying
the pdper tape codes as a correction medium are:

1. The ease with which the operator can create corrections for immediate
errors and errors created earlier in the keying process.

2. That the proof copy can be removed from the keying machine and later
inserted again for the creation of corrections.

3. That the same system used for creating initial textual corrections
is nearly the same as the system for correcting computer printed
proof copy.

The significant disadvantage to the above described input proofing and
correcting scheme is the potential physical separation between the visual
proof copy produced by the typewriter and the paper tapes that contain the
original copy and later corrections. Systematic handling procedures can negate
most of this disadvantage (i.e., batch processing procedures). It is here,
however, that the significant advantage of rigid font optical scanning
techniques are most apparent.

With an optical scanning system for inputting textual data, the proofing
medium and the inputting medium are one and the same thing. Thus a typist
using a typewriter equipped with optical scanning font and subject to no more

format discipline than with a tape typewriter can create initial input for a
computer. This copy can be removed from the typewriter and blue penciled by
a proofreader for corrections. The copy mt.<um can then be re-inserted into
the typewriter and corrections typed at the bottom of the form. These
corrections are coded to refer to some base point in the original input text or
in an earlier correction line.

The final thesis of this paper is that rigid optical scanning systems
reduce the complexity of the textual data inputting systems by creating an
absolute one to one correspondenceý between the proof copy and the input medium.

Although the price of rigid optical scanners has decreased significantly
in the last few years their cost still does not justify their use on small
volume library applications. However, as it has been foreshadowed in the

argument of this paper, the basic system for using paper tape equipped
typewriters and optical font equipment are nearly the same. Because of this

close relationshin between the two inputting systems, we are experimenting
with a data inputting system compatible with both methods.
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FILE STRUCTURE AND SEARCH. Terry R. Savage. Datatrol Corporaticn, 3ilver
Spring, Maryland, U. S. A.

The purpose of this paper is to examine the charactcristics of file structure
and search techniques in information retrieval systems. The main concentration
will be upon the problems and possible solutions available for file structures and
searching procedures on general purpose computers. The paper is given in terms of
specifications that would be encountered if one were faced with the problem of de-
signing a file and its associated search program for an application in information
retrieval.

The first section concerns itself with the actual content of the file. That
is, what specific pieces of information must be maintained in the file for each
item. Two criteria are employed which jointly provide necessary and sufficient
conditions for successful utilization of the file. The first of these is to deter-
mine the minimum information required for each item so that it might be matched to
any question likely to be posed. Even though the particular pieces of information
will vary from system to system, experience over the last few years with very large
systems, as well as the folklore of traditional librarianship allows one to gener-
ate a sufticient minimum basis for all systems. The second criterion to be applied
is that the items in the file must contain sufficient information in order to allow
a given searcher or user to determine that a selected item is or is not relevant to
his interests.

The second section of the paper concerns the relationship between the physical
and logical organization of the file items themselves. The limitations and capabil-
ities of existing general purpose computer systems effect the physical organizations
that are possible. Alternative logical organizations are considered in the light
of their effect on the economics of file manipulation. All known physical and log-
ical cganizations are described and a tentative selection is made of each for the
purpose of the subsequent discussion.

The third section of the paper concerns an analysis of the various alternative
procedures that may be used to matph a given question to a given file item. Stand-
ard Boolen, associative, and probablistic matching criteria are described and one
new alternative is suggested. It is important to note that the matching criterion
is independent of both organization and search strategy.

The fourth section of the paper concerns itself with the alternative search
strategies that may be employed, given the selection of the file content, file or-
ganization, and matching procedure. It is seen that the selection of these prior
alternatives, especially with respect to organization, severely constrains the
available choice of search strategy. In the light of this constraint the problem
of file organization is reconsidered and alternatives previously rejected are exam-
ined in more detail.

The finl section of the paper deals with the options available for output of
the search system. In particular, systems which include so-called on-line capabil-
ities are discussed in derail. In this section it is argued that satisfactory
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selection of output format and content is critically dependent on vague and rela-
tively unknown psychological characteristics of the searcher and the user. Some
suggestions are made for i1,creasing our knowledge of users.
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la- DISSEMINATION OF INFORMATION AND PROBLEMS OF GRAPHIC PRESENTATION. Charles J.

Ime Austin. National Library of Medicine, Bethesda, Maryland.

An information system is no better thani its final products. The char~ctpris-
tics ot good output from a computer system include: simplicity, readability, com-
pactness, completeness, reproducibility, economy, timeliness, and proper sequence.

ments, Output products may be characterized by form (printed, other visual, machine-
readable), by size of audience (individualE, large groups), and by response time
(immediate, rapid, delayed).

ula-
Equipment Review. A wide vari2ty of devices are available for producing our-

put from computer systems. Printers are the most common. Electric typewriters,

f the the slowest kind of output printers, operate at speeds of approximately 10 charac-
ters pei. second. Electro-mechanical line printers (which operate at speeds of
about 150 to 1500 lines per minute) fall into four categories: type-bar, type-

tion wheel, wire-matrix, and rotating-drum. Chain priaters are more flexible, since
they permit expansion of the character set at some sacrifice of speed. Electro-
static printers are much faster, operating at speeds greater than 5,000 lines per
minute. Photocomposition devices produce film copy of graphic arts quality whica
can be used directly for plate-making and subscquent publication. Other types of
visual output include graph plotters and visible displays.

ed Some retrieval systems produce machine-readable output for use at other es-
tablishments on local equipment. Such output may take the form of punched cards,
paper tape, magnetic tape, disk packs, or removable magnetic card packs. Other
systems produce remote output by means of data commnunication links to console units.
Finally, the actuator (a digital to analog converter) is ar. output device which en-
ables a computer to control the operations of machinery and processes. So far, ac-
tuators have generally had industrial applications, but they may become important
in the information field for linking digital and graphic retrieval systems.

Systems Considerations. Designers of an information retrieval system must have
the answers to several basic questions in determining output requirements. Who
needs the information? How quickly does he need it, and in what form? Why does he
need the information? What does he do with it?

Output requirements directly affect the input Lo a system. The system design-
er must ensure that all needed data are entered into the computer. This always in-
cludes the substantive data to be printed in reports, and may aiso include control
data, such as Lypographic symbois for photocomposition and special soeting ele::.ents
for publications. Output requirements should also be considered in optimizing in-
ternal file construction for a system.

Special attention must be paid to designing an adequate character set for a
published index with due consideration to problems of special characters and dia-

critical marks used in various lai,guages. Other important design considerations
are -he high-lighting of "scan" elements; margin justification; and the ust of mul-
tiple columns, running heads, and page numbers. The system designer must also
weigh the advantages of direct access or index a,'ce.s to a bibliography and give
careful thought to the frequency of cumulation.
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In developing individualized output products from a retrieval system, flexi-
bility of both format and sequence is desirable. One particularly useful tech-
nique is to list citation references in sequence according to a weighted scale
based upon the numbers of "hits" of seafch terms and index terms.

There are special design considerations when providing machine-readable out-
put for others. External users impose limitations on the parent system--i.e., a
change to the system has multiple effects. Complete program documentation is es-
sential, and training and technical liaison should be provided. Effective proce-
dures must be developed in advance for maintenance of files released to field
users.

Computer manufacturers provide "software," or generalized programming rou-
tines, which can be useful in developing output systems. Sort and merge routines
linked with report generators can simplify the programming task considerably. Data
processing compiler languages are particularly useful in facilitating changes to
output records.

This paper presents a detailed review of output equipment for automated re-
trieval systems, and describes some of the more important elements of system de-
sign to be considered.
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iDUJCION DE)O.Ul:ThLIj2... NCV DEnWUAPNTS IN =6 1JIFORMTIWM. Boris R. Aaslower,
Ermelinda .- erenzn, Jibliotecaria de la Fuoultad de Cien- Phabmco-Nedical sec.memtatioa, Cý.&tham, Nev Jersey 0"928 USA
cius -co,w:aicas y do nduiiistrtcidn. *.ontevideo, Uruguay. Drug isfomatle¢ needs end flow patterus have changed
:.Iy divorb3 oiniono, oobre forzacidn do documentalis- radically in the two decades uIsca the then revolutionary

, ns. •Es un. profcsidn con fi~onocfa propia, o bibliote- wartime crash program in pharmaceutical research and
cal- y docwment,.l:itb tienen basae ccmunos? Ambos pro- developmemt brought cheap penicillin as one of the moat
lorci~ncn alel,,cnos de informucidn. Reunan, organizen y spectacular and Leagible banefits. The worldwide accele-
conservai docu-mentoa, ponen al alcanco do 'os usuarios. ration of pharmaceutical -esearch, with the continuously
Estes opersecones varfrn, ci son libros o documentos de- rising production and consumption of drugs has made it

rivados do los minmos (catalogacidn y readmenen analfti- increasingly difficult to service effectively drug information
coo, estadfltioas, informes, estudJ.o., traducoionas, ex- needs using classical tools and techniques; this difficulty
tractos). Los pro-ramsas de las Escuelas do Bibliotecono- has bean compounded by sudden massive developments of

mfa incluyen Is ensefianza de ls :.o.tos sohaladoo, no totally now classes of drug use (e.g. oral ovulation

obstante el egresado carecoe de pr4p.acifn adecuads para inhibitors) or of unexpected types of drug toxicity (e.g.

los fines de un servicio do lnvootigacidn. En Europe so Interference with specific phasee of embryonic development).

protende sentor bzese de una pro,',sin, c:tableciendo A recent study based primarily on UNLISTED DRUGS, a
cur3os pare Ayudantos do DocumenT cidn y pars Documents- cooperative international drug-identification service

Iiiten ozpeciali-ados on -irchivo., o on biblioteces. So established by the Pharmaceutical Section of SLA in 1949,

dice ,.ue ol bibliotecario cspecx .izado cumple funcionei revealed the pregence of several key trends; a number of

de documentaliata, tel come dste Ins realize en un Con- these can be extrapolated to show probable future drug

tro do Docurentacidn. En flese Re,ýondo do In 26a. Confe- Information needs and some indications of mot efficient

rencia G. d,? Is PID, so dijo: L rinchbnza a0 it, locumen- methods to satisfy then. For individuals and organizations

ticidn ý,ucde hacerce en Ezcuelau de Bibliotecononfa por concerned with either drug effectiveness and safety or

conaider.,rij una especilizoci6n lentro de la profesidn. drug development on? marketing, an Improved definition of

Ec evidente la neceuidad de former bibliotecorios espe- common denominators in the field of drug information should

ciclizados (on di~tint.,. rmns ael stber o docunentalistt bring abundant returns for the efforts expended.
Concluaionoaz Zst. b!hcer on Lzcaoln:o de Biblioteconomfa

cursos espe-i.ili t..ioo do pozt;rsdo con ejtss 5sf,-natu.r-ss
Jelecci6n cientlfica y tdcnica; biLlioraffa especializa-
dL; .ndlisiz, resimcnes y extractos; orjanizazi6n de na-
teriales especiales y do la inforuacidn; clsificaciones
biblior~fica3; tdcricas de Oy:; normelizacidn; reprogra-
ffa; sistemas de aonlisoi conceptual pars la localizacidn
eitorAticaj servicioi di invo3tigacidn; instituciones pa-
ra el desarrollo de Is informacidn. .ue las Escuelas do
flbiioteconomfi concedan l eureoado del curso de postra-
do, cl tftulo ocertificado de Bibliotdcnico Especializado
(on •ljuna rtma del jber o documentalista).-

A SYSTEMS APPROACH TO DATA dA•lKS INCORPORATING BOTH A PHARMCEUPrICAL DATA HANDLING SYSTEM FOR SCIENTIFIC AND
MANAGERIAL AND TECHNICAL DATA. K. B. Andrews. A. K. Dunlap MANAGEMENT REPOHDr4IN FUNCTIONS. Frances H. Arendell, Carol
and M. N. Sloane, TRW/Space Technology Laboratories, R. Lengler, Cyntnia L. Goebeol Dr. Leo N. Starker, Warner
One Space Park, Redondo Beach, California, USA. Lambert Research Institute, Morris Plains, N. J., U.S.A.

A systems approach to the interface problems of managerial large numbers of synthetic orgenic compounds must be screen-
and technical data in future international data banks is ed by preliminary categorizing teets, and a few subjected to
presented. The impact of the scientific and technical data intensive animal study to produce one clinical candidate.
banks in purely managerial areas such as law, economics, and This process results in large volumes of data, much of it neg-
marketing is clearly evident today. The timely flow of infor- ative, '"ut most of it in consistent formats. Unfortunately,
mation between the two fields is of the utmost importance, this data never dies, but must be re-searched for compounds
At the same time private proprietary rights and governmental having certain patterns of activity newly found to be a mean-
interests must be preserved. A model of an international ingful lead for useful clinical properties. The biological
oceanographic data network containing managerial information data can fall fairly readily into three types: 1. Animal
is discussed in some detail. Systems-type flow diagrams are dose-response dal~a from fixed testing procedures, amenable to
piresented shoving the interfacing of managerial and technical standardized reporting formats. 2. Scores of subjective oh-
data as well as charts to show the hiearchy of levels of in- servations for increased or decreased behavior, or blocked or
formation in the network at international, national and potentiated challenge drug responses, for which score sheets
regional levels. The relationship between the oceanographic can be used. 3. Evaluation data from non-routine testing
data bank and other data banks which must feed data into the procedures devised or modified to bring out the particular
system such as weather information, food and agriculture, properties of a drug in advanced development, reported in
etc., are pointed out. A built-in statistical screening pro- technical reports. Basic tab card formats were designed to
cedure for keeping data in the system current and relegating handle these three types of data in an integrated system
other data to historical filer, as various projects phase out using aun IBM 02 sorter and 870 document writer to start. All
is discussed. Oceanographic research is on the verge of open- data may be listed by compound, or each test reviewed for the
ing up vast new areas in mining, ocean-agriculture, law, most active compounds. Simple fixed programs may be used for
marketing, etc., all of which add to the complexity of manage- fairly effective tabular displays of the oata, witn or without
ment problems. Markush variants of chemical types. Quick search cards for

screening status reviews or pattern searches can be generated
from the master cards, using one column per test. A series of
management reports were devised covering active compounds (per-
mitting a pre-edit of the report by the scientific staff),
quantities of teasts run per month, project surveys, etc. We
have proven the feasibility of our concept of a unified re-
porting system from the single input to the data store on a
card handling basis over the past two years. The present size
of the operation and the data store warrants conversion to
magnetic tape.
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•Y:fN'CL-.' Nzef jYS-,LM ?OR d/ r, ~ •.;. O : ,- '• "% '''T Uc ' A,'" ,
IN0OR.M!A ION. 3u3san Artandi., raduate cnool. , 1. A, , , -
of Librt..ry j(,rvice, Rutgers, tne ;-aa.e JinversIty, A:,o (,1 0,0
New B-uns1wiez, N.J., U.3.A. ',•,. "v ,', .,w .

SPC:0O, is examined in its capacity us a , '•," 1'' ,
distinct syzten for information organization etwI, ','. p.1 0 o' :;p i' I I
primrsrily from the point of view of the type of "o ,• i ,] l-trert. '2- ,. ....
index!.ng involved and from the point of view of ,ori 'u> l trr ,•ls i t rt •! r.,,, j
the e-'vlee, built into the system which condition , , )'. ,'1 1rtI l- . r' lit *u'- r .
the 'type of searching that is possible. Tae ir! ,, ir ' c,, to tt, iver 1' u il li ,
objective is to see how JYNTOL differs from or 2,.lc isTt'it lti w s',o 1 e u.0 01 (,1)11t,< "•
is similar to other systems and to determine what AfllM' P1" 1- 1 of iSics Atl trtt, lr-,ti' , it

features are unique to -YNTOL. As a pest-coordinate -crit:',c 1,iformiti•or'3 r-port or irtl,'e-t irtiý i, u 1' IV
system a: the word level sYrP'0L corresponds to a of seletiit, f istr ieti," serv'.ces, ind A.Ili ,,'.! A.!',,i 1
coordinýLt Indexing system which does not use coTT'riso(s 01 it,• tr ict1ri •.- llitiors -d s. , 1 ,IZ,.
role.; and links. At the syntagmatic level the I-t £o~r pi,. Ti.• (oiir--ls rttc 'ire ,'rd if o * -. r
combined effest of roles and links is achieved c'itevorles:
through the use of highly formalized relations (-i) VaJor physics pilicitior.s
between terms and tV rough the orientation of ( NI) L¶iut-diýscplln.iry putilt itloois whlc, co, trt
these relations. Individual syntagmas can be sii-.:ifio-ntl to the phyci's liturt, irT
also regarded as pre-coordinate Indexing terms (c) v\'.it-,!sciplinar-,' pulllc,itions whirl T,,k,' ,,11
in which two descriptors are linKed together conti Uttion to the physics liteiature
with no Indication ot relationship between them (d) V/ior Iournrrlc from other discipll•t.-.; vw.l'. ,.ll is:
or in which some general relation is Indicated a sm-all muter of physic articles.
between the terms which mate up the syntagma. In aduitlon to showing the article-f y-article overlap, thrs

paper -ilso gives inforl•ation on the numler of articles uriqe
to any one of the •Istractlng Services covered it. t' is stid.,
together vith details of the irticles that were iot ,stricte'

ANALYSIS OF INFORMATION NEEDS OF INDIVIDUAL SCIEN- CURRENT INFORMATION PUBLICATIONS. CONSIDERATIONS
TISTS WORKING IN THE RESEARCH ORGANIZATIONS OF THE ON THE EXPERIENCE OF THE SCIENTIFIC DOCUMENTATIOA
RUMANIAN ACADEMY. Pia Atanasiu and Georgeta CENTRE OF THE RUMANIAN ACADEMY. AR.AureliAvramesu,
Lizlrescu Scientific Documentation Centre of the member of the Rumanian Academy. Scientific Docu -
RuNanian lAademy, Gutenberg St., 3 bis, Bucharest, mentation Centre ef the Rumanian Academy, Guten -
Rumania. berg St., 3 bis, Bucharest, Rumania.

An analysis of methods utilized in investiga - ""he usual types of current information publica-
ting th3 users' needs and a review of world-wide tions and their, effiacy are compared. The paper
results obtained up-to-date are made. Using the points out the necessity of providing bibliogra -
inqui-T method by means of a questionnaire distri- phic references both with UDC numbers and descrip-
buted w 5co wxtaanian academic research scientists, tars, for unspecialized journals. In author's opi-
the authors establish the preferences, uses and in- nion: although classification and indexing require
dividual iformnaion gathering. A critical compare. more time and delay oublication, they yield better
tive study of similar data obtained abroad is done. informational valu, and wider possibilities for re-
The study intendu to draw up conclusions concer - trieval. Solutions adopted by the Rumanian Documen-
ning both t•e efficiency of the investigation me- tatiom Centre and measures taken for improving ini-
thoda for establishing the users' needs and some tial type of its current information publications
local specific aspects, the latter determining if- are diseussel. An increase of the descriptors num-
ferences in iniformation gathering behaviour. ber assigned for each paper and the utilization of

automatic indexing methods are contemplated.
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:~ 404*41 -i . . .tle t- I~ r ~ v44 I shall .iNSUIllt4 that tti.- III414141 \1~..141, 411( 41kW 1, (lilt kl'-, the protlenta

tve r, V~ '.0"" V'.l4 1 4.. e I- %re. I co-,, 4. !o. I-* rhe44 initieiit : (I) di Iitill 1 of 11 I .44. and4 I( . I of (4444.I rag,' of tie subject

:,or"' r'.%4 i' w i:,' I roce, !s; p -i. Irl -A, .1 r fry, j rt ,- mtclt of1 .411 gi4.n n~t c1t -i*g (_1) of, lwit 141 J4 ith go ogriptic area fromn

1.4. 04, . e ~Ir,' t .1 'I 4Ii::'~4. Cf4.'Y4 .4 '' t '.4~whinch :I nivl-ivig will di ,tv it,-o.4 t-n1d;4144-- (3) defining the area of inter-
S.1 !s ifI"r0- ''ir'~ ~.~ 4 -rn t 'tc %c, ( ,t of file I Iaringi~ou.c IlI 'lilt tat 4' 4)1 the diili1culitcs Imtposed1 by Intel-

lo.er-'ws. A s 'te- c!' screvr'., -.vt,4 ; .: 1 ý I..'rv po4. i 4 llnr 44 il', il ,.11 ' '4r4nldI1ltig a ~tnuse
i*-r-, .rc 1! '4--0 irt- of Ij; lel .. r~4 ;rcc. Le. an oIrwtoinc neig a ~tnuse

I WoI:'l .'Ic%,.,I to4 'I4.' .e(- .1,,4 p Q.4 ' o..1, ' front1)11dsipie.41il1~d (4) attainini~g cornplreherinsie coverage in spitl'

I''~. rM4~, I.~ ~kcite4.. 4.4 104.4 0.C.- ctI " . .r!, of the ctlfiiiiuh%~ in obtainilng ?ip)uts fioi 4)11the organiz'ers of govt. rflflent

'ed 'pe , re ~e.p.:c' d : C'r~ ,4~h.~., t'.'classified and other closed mecetings., as well a-. fromt the organizers
c rJI I' provi-Ie- ns c,,,). * le pr~r'ter, c .' of ad hoc invetings. (5) ftill need to ensure that the organizers of nicet-
"for le 'e'4r 1:, I'lo.r,'r;', .ýer1 2 I.' I,:4 I "i-r1. ''.e n.:c'
cOsrus s4erv.e :,~, Ir1:.'. ot, r pr", r- '~.1 Cf ,% ings will mlake tse of till cleat iltgIIoUSL and (6.) the need to) take Mtnt)

cen' Ire : .ogr'.1 ... -.- ,itlon. .Ix '.,or t'-f- consideration ineetings outside the Viiited States as well as those Instill-
.1sel I-,-r nn'td, positle Ic t.rc. -. . J it..~ id, ' tifI- Solutions to these lprobl41IS will not lx found by- a simiple approiach, but

ion )! c~t 1 rt-!eren!ctc I 'e I,- . Oýltd i'. 2.4. t4 .ert. will be lobtalrlablol on~ly as tile result of careful study of the structure
1,: . iowr-1:p.. *,r, tioc ..- : Ishied. 7ne I..',..ed ,,~ re and dynamics, of the iinternational artd national stcientific and technical
IV," i4ble *to ;( copied for extern,,. doc lie~t, on. ro.-e4~ rol. ict sntok

:'s'c.Cons,.1t5. .t, TIet 't.irqcurdt Corpor-' !on,
Vo

4
rn Nuys, Va%11forr'1'l.

AN INTEGR.ATED EXPERIENTIAL TRAINING MODEL IN DOC1A4ENTATION, ACCELERATING INFORMATION TRANSFER IN SCIENCE AND TECHNOLOGY,
C. D. Batty, College of L'brarianship,- Aberystwyth, Wales. Charles L. Bernier, The National Library of Medicine,-

To facilitate training in documentation the College of 8600 Rockville Pike, Bethesda, Maryland, U1. S. A.
Librarianshlip, Wales is establishing an integrated set of This is an analysis of: what can be done with existing
manual and mechanized indexing systems all handling the samte technology; where resources are required; and what new
body of prepared information from a limited field. This con- research & development (R&D) in information science is

-stitutes a model to be used for training through expe'rien~ce, needed to speed application of results of R&D. Between
in thlree stages: demonstration by tile lecturer; practice in information generation and use there are many blockages
use by students (searchiing); and practice in development by and delays. Resistance to novelty--the heart of successful

-students (indexing). The model's scope will also include R&D--is a block. Another block is indicated by delay
-prior and subsequent Stages in documentation activity. The between reading and application. Delays exist between

material used as a1 bas is for the model is the l iterature on results and ti-air coimmunication; between writing and publica-
rinformation re trieval, becaus e o f tite familiarity of the con- tion; a nd between publication and reading, extracting,

cepts and terminology, the limited size of the field and abstracting, indexing, reviewing, teaching, and learning.
therefore also of the index languages, and ttte existence of Delays in printing of R&D results invite comparison with
Library Science Abstracts. Systems already in existence in- newspaper accomplishments. Delays in reading relate to
clude a conventional classified catalogue using the CRC scheme coropeting diversions of a complex civilization including

-for library science, a rotated classified file in visible in- the increased complexity of R&D itself. New techniques
dex form, a Uniterm system, a manual co-ordinate system using for selecting, condensing, and presenting information
random coding on edge-notched cards and a mectianised co- (including data) are needed to make salient facts interest-
ordinate system using positional coding on body-punched cards. ing. The potential user needs more attractive leading into
Additional or substitute systems proposed for a compuiter now reading. New selectors for documents and data are required
tinder consideration include a version of the classified data- as well as more extensive use of existing selectors.
logue. a serial fite and an inverted file based ol: the co- Measurement of reading and scanning times for different
ordinate systems above, a KWIC index and a "lattice" index, formats are urged. Better abstracts are considered t,,
Supplementary to these systems, which are dynamic in the sense enable the scannar to select more accurately and rapidly.
that they wilt develop 0trough use, is a static set of variant Inadequate support of information services and systems
systems for demonstrat'ion only. e. g. Peek-a-boo as a variant causes delays. Support includes decision to act, selling
on tiniterm. The model is "primed" withl 500 documents coded in necessary ideas to resource sources, and resoubces (dollars,
each system for initial demonstration and use; indexing prac- position allocations, and personnel) to carry out the
tice by the students will extend and develop the model. It is decision, Backlogs of papers need resources for publica-
essential for all systems tj be kept at the same stage of de- tion. New periodicals, evaluative reviews, journals of
velopment for purposes of demonstration and comparison, though indexed abstracts, and data cotipilatIon' are needed.
not all syste'nos will be developed by thle students. The model Techniques for producing these are discussed. Full ap-
also offers experiential training in the preparation of docu- plication of existirng techniques through improved resources
ments (e.g. abstracting) and the dissemination of information, can contribute to promptness of commxunication.
It will also offer some training in SDI systems, and on later
stages of its development may act itself as material for
retsearch.
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A D13CUSSION OF S30 h0l'fI)DING PROBLEM. Masse Bloomfield and DEVLCP'.ENT OF AN AADF',IC CU(JIWE ON c'r} F"VIRON-
%.!I Schafer, Hughes Aircraft Compeny, Culver City, California MEN% OF 7ECHNI2Ah DOCCTWE:'ATICN SYSTE"5. Ln Y'.
U. S. A. Bohnert n The American UrIverslty, Was In,;tjn,

A brief study was made of the indexing approach of DT.,U. S. A.
several different Indexing-abstracting publications. In the The cur,-e is based on the assumption t' at tecn-
sample taken, five different articles were selected. Each n.jal d3cu-r.'tat•.on syste.-s are best unc.erstoou as
article is Indexed in Chemical Abstracts Nuclear Science a part of t..e total connunicatlon process am'n,
Abstra-ts Engineerl M Index ASTIA Technical Abstract tec .nicai.,y 'tralned prounrel. Docriwertatlon Is
Bulletin Physics Abstracts and in a IE1C (Keyword-in- only on)? of t'." regulrnr means of cucmunication in

system, manually prepared. The derived results are or.ganized rese: rch and development 'ork. If the
discussed and graphically displayed. Widely different fundtion of dcumentation systems Is to unite •em-
patterns of indexing were observed, indicating either a lack bers of a apec-. Ic group of technical users vith
of effective Indexing rules, or that each indexing journal aplXrodriate documents at sultaole times ana places,
not only serves a different public, but that each public has t en cnoices and evaluattons o01 documentary aurv-
little In comn with the other. One of the tables developed ices ano techniques car. bear be made in the con-
inlicates in detail the syndetic apparatus asscclated with text of t..e particular worn. envirorment. Study of

each set of indexing terms. From this, the indivioaual t:r,ý environment, both of t e technical users to be
patterns established by each journal may be ascertained. It served annu of the documents appropriate and amall-
is concluded that different systems will not only arrive At able, wili mainly determine what documentary serv-
different basic vocabularies, but that these vocabularies ices are practicable, ard -hat few documertary
will express different meanings in each system. The effect tec r tques are anoplIcable. An American University
of the indexing system on the vocabulary chosen to describe .<rn :,,"c c~urne, W55.650, "The Types an(. Uses of
the information content should be investigated further. Tec:nnlcal Infor-ptlon" , was first rIven fro-. this

vleiopolnt In t.*.e Spr in. Session, 1965• Three main

kin'is of users of technical documents were die-
tiru Is' ed; mro'ment, opeiatini, and research
ard development personrel. The considerable docu-
mentation experience of etude .ts in the nation's
capital berefitted class discussions and resulted
in indlvl up! student projects evslurtln,: the ef-
fects of a oarticular work environment on certain

documentary activities. O1,e of the -raln difficul-
ties encountered ias in securino: ade iate accounts,
verbal or written, of the various types of wor,
situations that condition existing docu-tentatIon
systzaz.

CUE INDEXING SYSTEM (CIS). Eric H. Boehm, American DEVEL4PING AN INFORMATION SYSTHI FOR MENTAL HEALTH:
Bibliographical Center, 800 East Micheltorena Street, Santa A PROGRESS REPORT. Lorraine Bouthilet and Julius
Barbara. Californ'-a, U.S. A Frome. National Institute of Mental Health,

The Cue Indexing System (CIS) has a dual function: 1) the W'Rh'esda, Maryland.
establishment of a new knowledge classification system The National Clearinghouse for Mental Health In-
which is entirely alphabetical and has mnemonic capabilities formation, (NCMHI), an information evaluation
greater than that of the Dewey System, the Universal center, is developing a mechanized information
Decimal Classification or the Library of Congress System, storage and retrieval system as part of its total
and 2) creation of a new type of index which applies corn- system. At present, an interim system has been
puter capabilities to print specific subject facets--the cues-- developed for the IBM 1401 8K, 4 tape drive compu-
with each index entry. The main cues are 3-letter abbre- ter. Index-code sheets as well as thesauri have
viations, such as FOR for "foreign relations," or acronyms been prepared by techniques which call for a coubi-
suca as CMP for "communications, wass media or pub- nation of extracting concepts from the documents
lishing." The index carries the cues with each number themselves as well as obtaining the assistance of
entry. It is conventional in other respects: the headings experts in the field. Terminology has been. de-
consist of a complete text and they have subheadings and veloped in such areas as psychopharmacology, crime
third-order headings when required. A computer is used and delinquency, mental retardation, drug abuse,

for permutation of the cues, for printout and later cumula- and occupational mental health. The indexing
tion, information retrieval, and SDI (selective dissemination system is a coordinate indexing system with pro-
of information). The first use of CIS will be for the Index vision made for the elimination of false drops
Number of Volume I of AMERICA:, HISTORY AND LIFE inherent in such a system. The retrieval system is
(1965). Some specimen lines:, based on a combination of inverted and serial files,

Abstract Cues Years using the best features of each. The computer
LAW system is modular in that it can search both

501 CMP:Press SLA REL 1710 specific areas as well as a complete master file.
218 ECO:Ind. 1932-45 Over a thousand computer searches have been made
109 ECO:Ind. (steel) LAB 1933 on a file of over 25,000 documents, which is grow-
17 SLA REL POL 1860 ing at a rate of 2000 documents a month. The com-

CIS has general applicability to the special needs of the puter search print out contains both the citation
social sciences and humanities, just as the KWIC index has of the document as well as a complete abstract.
had general applicability to the current awareness needs of The computer has generated reports in the field of
scientific research communities. CIS has these charac- mental health as well as reports concerning a com-
teristics or advantages- 1) the cues are selected by prehensive survey of the field of mental health
indexers on the basis of an authority hI t, 2) the printed information. Upon analysis of ten months of oper-
text is much less than KWIC, 3) CIS can be scanned more ation of our interim system, the use of natural
quickly than KWIC, and 4) CIS is not so bulky as to make language, automatic encoding and formatting, the
multi-volume cumulations prohibitively expensive, use of a random access computer, suggests them-

selves as improvements.
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( ttl'r il. OI'I,? 0.1 ( ilINI. dLAiltll.i RH. Ot OF Wi hll 10- AlUALY7*ICP_.L'I~ . -~ L .1 I ,, VF -LýAdpi
AIAP111C M tA. litastrqs.I niversi ty of roronto Dr. D.3. Campbell, z '~ td ,.-ei x>.ti : :4, -nl~ nd.

Library. ioronto 5, Ontario. Canada. l'r.sent ofk.A t., ,'i rn v, - mill,
The development of fast access mass storage devices, asso- uneatisft'ctory. 1'hýýy do n( -i~: :e rin .t'' e~ -.t -, rK of

ciative techniques of Landling non-numerical data and flexi- rei~ertrices b.-tween xc;-h ras,, r It. "tAo - , I -it. ny.-.i
ble input and output devices is creating considerable activ- lbe author's rip.th~c tv.ve b'.-n t, i,-d t .n i,x to 100C
ity in machine applications to information control. one documents, using ab.,*it ibjO G i, I:. rcar-(.t,'i-
aspect of automated inlormat ion control - control of biblio- body menutect,,rt ufld r 1, t-"i i .. ,. it ai, , since
graphic Information - can already be implemented and can no adeq~ate tfl-vaiii.it Aaij ,vri I,* it!, b a: ,r,,' t-rmi Ets
expect rapid further development. Several systemcs of auto- t'ar 1-. p~assbie l'r~ -Vewir t r- i.. I :;., flot !'ror 'ie
mated bibliographic control are presently in operation. [he docorrnts. A I -nd-3ort ble -,. it.! r,! ,' h.r,tten !or efich
practical problem of compatibility between these systems has .cey-,nord, giving all .<xvtiywr&r'ý' t r.1 "r L7 it, end
arisen since sod. ..ompatibility would facilitate quick and riny hcope-n,,tes. iv..ry e~y..ord h~- ',t aey~. ) by tacer
accurate exchange of bibliographic information between tnalysis aiitc th~n~s ( ,.in.- zsi , ,', ra) irteriet-1,
libraries and documentation centers. The key factor for such persont-or~eranitiornz, ,, r,,tior!rý r, b, c.145  

"r~jes.,eS-
compatibility is a uniform format for bibliographic data to properts.es-p",rno.ene, nr * ial- - ,r jtaic, tia'C-1ro~hiflj,in
be communicated in machine readable form which could satisfy ielptionrhij a, ant r-'i u-1 cýr. : t; t,) by things, mat"I ihda,
the common information requirements of the participants. A ntc. im lied (&z Sri -V', 1, Vt,hi'le, or soAlder iciplies
bibliographic data format based on structurally arranged and solderint7; c) oy t'orr ot' (fl rgy ('.-cbinictl, chrhca'cl, etc.)
individually addressable categories and elements of biblio- ii.volved end d), by main ~*'utinc uair (,;n rpe.cial
graphic data units 'titles) has been developed and implemented classification. Pir~clin Cr. o. ,I ic ords .*al.ine into -ny of~
for the Ontario New U~niversities itibrary l'roject IONtl.11) at these grouips to be isol tel, no -n~lyned ant, suitablo~
the University of Toronto L~ibrary. An outline of this .'roup3, revealine svrioryc" - rn- n"-d Cor ref'erences, so
structural data format is presented and a revised and more th.,t theo-e c. n be de~lt it), to v.-,- r- nor- .'Ciciernt 'nd
detailed version is described and suggested as a basis for reliable indexing syst'sr. ecor' ! f 1,10 a tfK'ýn &I. w
universal bitiliographic communication In machine readable costing it' the Ati le op ri:ti.n. ,-acoris ot' the analys's
form. t'ecilitate indexs.ne, retriev'.l and insertio'n of' new terms.

l'.tnns are in hind fcr tertts by ;tii.b-,rhnt'ieid method.- of tile
index bef'ore end f.tetr vevirior., but results will apj.ear in
enfotlhi paper.

THESAURUS CONSTRUCTION - HISTORICAL BACKGROUND) A C0,MPUTER-GE1NERATED INDEX PUBdLISHIING SYSTEM.
AND USE CONSIDERATIONS. Everett H. Brenner, Brice Carter, Barbara Shaffer and Diana DeWitt, Amnericar
American Petroleum Institute, New York, New York, U.S.A. Society for IMetals, Metals Park, Ohio, U. S. A. 44073
and Theodore C. Hines , Columbia University, New York, The c:omnputer -generated published index systtm, a join'
New York, U.S.A. design and developmental effort of the American Society for

The structure of recent thesauri is analyzed by prin- Metals (ASM), Engineering Index (El) and the International
ciples evolved for the American Petroleum Institute thesau- Business Machine Corporation (IBMN) is a generalized and
rus. Background from cataloging heading lists, their syn- multipurpi. e program with a wide range of applications and
detic: apparatus, and classification schedules is related to subjects. Designed as a component of the IBIM 1401 Coin-
modern thesauri, and use distinction is made among subject bitted File Search System (CFSS), it will be included as a
cataloging, bibliographic unit indexing, and subject irdexing module of the System/360 version of the 1401 Information
with subject headings and with term headings. Some conclu- Storage and Retrieval System. 'The publishing system pro-
sions reached are as follows: the ASTIA, Bureau of Ships, gram arranges all the entries --subject headings, titles,
and Bureau of Reclamation thesauri are essentially subject cross-references, authors--in alphabetical sequence, auto-
heading lists; the ASTIA and Bureau of Reclamation thesauri matically inserts cross-references and prints the index.
contain elements of classification; the Engineers Joint Abstracts are also handled in this system, and an entire vol-
Council and American Petroleum Institute thesauri are more ume of indexes and abstracts, such as ASIM's Review of Me-
obviously designed for coordination of descriptors; the tal Literature or El's Plastics or Electronics sections, can
Engineers Joint Council thesaurus is structured generically be produced as a product of the computer operation. There
in a simply faceted mannier with long unstructured lists of are five programs comprising the publishing sys~tem. The
related descriptors; the American Petroleum Institute first one extracts desired units from the CFSS Master File,
thesaurus purposefully has a faceted system approach which the second does initial formatting, the third generates cross-
allows automatic posting of generic relationships, references from the thesaurus, the fourth sets up page and

line format, and the final program produces copy ready for
photo reduction. Both the basic format of the CFSS package
and the design of the ASM-produced Publishing System allow
for great flexibility of index type and content. In addition to
the present subject heading and author indexes, many varia-
tions are envisionedl, including bibliographic citatnon indexes,
listing of notation on content rather than titles and classifi-
cation by journal. The development, function, utilization,
flexibility and description of the publishing system programs
are dliscussed. D~etailed program descriptions and system
flowcharts are included.
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3~ns 01' a trend towarda a national nrcti yte

itz\A's S "S 3 1 "ads "pA fýA in the United States o-catiowed organization or the recent Prnd oe
imI A, Isg V,0J4 04 Annual National Colloquium Qn Informat~ion Retrieval (i'hiltidel- ti.

41.1, C 4 - ) f5 pnia. Pa.). Various proposals for niat ion-wide systems were 8)1C
11 C, 2 off'ered, most of' them based an a centirlizea input, the general d 'itif

Cu. &6t aim% being to provide every vcele Ltft In the nation with -on- di
, *~.%~o~a1-' P6JA sole-"o'puter access to a centralized or decentralized infor-

1o~drp&- 11A1pmasdes t
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000 . "o Ut
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It asben epatdl showno t4at rrfedscmn witreva Ine thenaux 16orueig dieraur aduequtlys anrlyze, Soat

seCarcShiVg and dispay caailte offthecomputer, and L hey publications off tricills into suchanteserede 17 Iil
3Casso6ci Atv Plretrieal1 strstem has been deigs whctthsd A r q e net esr euquiernemnt is a railaen c

ITEReCuIer apRoaesrthe. syste* wicthr aroequest cotiigVtemr.l odtere ieturd e
at eas on tr'suse a anindx ermin hecoleJ-ofice titeL 'argaat. Servttsaic in ds. 6Cate sou
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tyombnigther indcints)ec is the dislyed wto the filer rmto odaed acluea oviqi
salohng wihtenume ofsla dcapbiitens initiall ropuetrieed lan nibe u ogm d ahnto 'cepe
Th emassociati ons rerealsraeg determied statstically whnc Leles pblictions d ofondere at Smateso de17ian

the basister of theiume ofn docuenets ini tiallynrentrieved Intitution ean lei conianit Ia t ck,.d~ies et anges
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I'N ENSUGNMLENT NON DIRELTIf DEI DUUM*ENTATION EN' I.ANGUK IE1P:'.iz~r:.:r IN i' ,F -EXEA . .
FkAirk-A!S. Jt atu- Oia Li wiano~d ere iI iIl~ tt.f* S. %C Cisi~ I aL iL i. r A., ~
65 Ruei (it Richel ieulai, France ?Ti~a-ir Forue hniff, rum'e, New Ya-rx, '!,A.

Ent watiert d'vn~svi ,~nti nt I tIFOD pos'd uric pr*t ique qu'. The increased el IX.rt 1L. mký ,rc e esi. niturpt. ian-
rexzitni It 1944 AI'rZ .11; ans di'expitrlcnci , tile, a choisi. ,n guage Irfurmatiur. tai5 Sr ,' I ti, e ninsize trie .jc ;xtyQ

ntivemt'rre ditril. r, (it Iivrt r dsea auditeurs etkivs i~n Lciurs tho problem u! prcetising text and the gr-,pt-, ikiu rvemt lI!C
inisegralement rcidige. l.vs avantages de' cetii solut ion sont Les data asscciated with it. 'he perlecfttiii.ty ':' e, ce'~
siilvantes: a) poa'sibi~litt' de iransmetir une quantite importdflte datta req~uires tte ra- rru-ess.itg and reyrQ u&1.t _1 vbtile
d'iriforinat ion dans uit temps reltiveinen* court,* avec le minimulti text. Current ctste- uf-the-ai t re4u.tres the se:,nrat~.'r. and
dk' &storsi,ni: b) possib.Ilitt' d 'apf-tier Les extensions ot Ics suboequent manual r#vdUMpQSit1in t-f . mflterliaf eter the
additions compai Ihuss avec Ivs d, ,veioppements de Is Sc ivnct (I &pkia-numer.c data hr., t~een prcctased. t .tn cia-
dies tushniquiis: r.) poassibilIittf de contact avec ties auditeura chine treaoslatiur and machine extrni.t.rg !,aii qiafit~fled tVie
paristeis.s pro~iInc Laux et francopIh,,nis risidani I1 1 'ctranger:, serlou~ncss of' this prk,-em -in fuin .pra.irfikl it iatlbr.. The
d)pI .. ssilbiltii! de dialogiv nicrise avtc it entrv lvseaillves ak, irkat'lltý tto process wblit- text has reeu.t_ýd In an incomplete
cti~ra dei aeances de, travail f.,nctio~nnant d apr~ta le prinrilv F roduct and has imposed avu-e f2 the m.~st seiius delaysi in the
d "auiofktsi ii... Des expi'riin~vs and oguti dans divers dirai k& "rcLccsuing cycle. Exist-rng mr~h.rnc te~hn~ltgy has advanced
int etie en France dans le, cadre ide piusieurs Stbiahss, to tne Point where .t canl reselve only panor-1 ci te totffl pro-
mifnis dlen,eignement. Etole Nationalt Suptrieuic des Mincti Ok blem. A survey .2 the Btate..e-.the-art .rdl~ates thet the
Nancy, FaculiiS des Scilences F'conomiques de !.yon... following 'scnqs ~le ayn ~~ 2 rcsig cP-

L'snai ~ ~ ~ ~ ~ ~ ~ tt ignnetpresrISI'usdcmnars ic Ii , bility: p,,pe- tape ir.'ul ty-pevr.tera;. ften~arype.%fmputtr pro-
id1,ncif".atiian, analyst de c.,ntenu, thf.usItion et Stoi~kagk. titS zcsI-ng; uptical. jage rroaders, b.iici.4er symbili1c -ni..Alng do-
(LCUM~iftý, inits ksi. oridi,'r,dbicent Lia.rgl en diretici if dtis vice; mechani-,al. nhftoc,,:-iserz; and3 lexicnI-graphicall com-
iiin~iqui~. d'LiorIriat ion et de konimiunicati )n. En 6(1 litouns, poser printers. The i-'citatifons of' .hece te~l-niejues are CO.-
total lsat.t pres de 6iw)U pages de ieAii 'aati grapitit, denl sidered In termsr .f' czprati~na. Fqppllcatior.5. Although equip-

naialink iit tabiitiux, III donnieia. dct SL1i'Ma9 EXT)&Cat. f6, di' menit In the process of developca.t viiit provide dznrlgif'scnt
ruflrrinces bibli igraphiiques, itsa points suivants sCn inc alitt'5 gains Cin this area f'urlher dc~eiluýpent remains to be done
Car~,aite isikques d,. if, ire temlý - Contr.,ini~s dei i 'i'n-ifnati~in- before more general se'Autiins to this criticial area can be
CQinsept d'infort-itin Corimunication dana li-s group-Ca - -talized. A,,p.'Ied resefkr~h is requireI to place In the in-
Criatiiin ei rtitriit ru- Ctarica di. lIInforilaieut k-t dý 1' infortnn ,entory a sp.-cti-.Lm of' tectu~lques for processing language in-
Imiage -Lk.i. ttire-Ntiton de unn-i-seen- s mneroir.. - odrmation with dtffe-ent levels A' complexity. Further ino-
Analyst picrinnrnti-Syniulsi des d rnie`,s- Inguistiqui-Iraduki. -n- vations shoald be made in the areas of %tchitne editing; page
Cot-municat iin rvsr-i.nuuia l Pcrmarien- E~tujt. tyifra- f'orm-at recognition; selective photo Copiers; computer pro-
tiL~nnul.. tits b-psins dcs uaesiasf~'oiSito-ceasing of' related graphic-tsymbolic Inf'cratlon; and e.,onom-
Roingement -Conser vati or-Ergonomi P-St ruL turt e docu-esita.reel- ica.L. ican-machine balfince within the processing cyclesi.
Sources duocumennta~rea - Crit~res .I',ffici,,ncP documentaire, et
pund~rt's de' t'tin~es de iflein qui con~t iideili Itt fructne-IX
tililmenla de dialogue iAt~i' t entre Lea 6Iieves juii 5ilvtnt les
"G. urs par corre',pondanic..'. I.t !a directi~on dk! I 'er'aelgnemer.t,

UN NOUVEI. ENSLEiBU. DE TKAIT~otEN'Z' D'NFOI1MATION LEXICALE. LA AlITnMAIXAS Cl' INO0nMATICS. J,,hn H.nee, nsjo'tant,
MACHINE BBL. Jean "le L-nclemaanaitteiL Roe en~ Jacqueq P,(% Pi, 2845. Aa'-1itnqton' V. 0. JI3
Guii~noei LgDVA,.5 Fauh , Frg Poissonnitce, Paris ;9

1'nc , France.Atci .nr-et- 4 ii r inrntad ff i.

L~a n-achiriv 
1
,reveitA dana plusieurs Ipays 2i conmm.rcia Ia• i~s osik,itiliti-. . r Ici-titi utijiiitic, (. intormait,in. At

sous la rlijrqie 'BBL' Lonstiuue un exemlcl de iratiemc'ni d'infi~r- thi 1.-c' int tiT.' tIF C-Mpdt.bj.1ty of input-output media,
ilaition J~xiialk o il-st' dc!i. kIjlcmnt!! colvants: '.) un dlspostiuf I~lc!riaqe.,, Ltoding, equipi'n+ ard programs I's very df-sirabf..
d'enirk'i: m'l.i en rtme'mire dc- la rt rcnkcr ou dea. documents eUs. isC .-ylt',Ter lay prrvid tl comrpatibility through built-ilr
illmes et de icukr conienu tilcorr~atioinecl ci .s uric forne codifiti. fs'itura' . 11I, dir'i,t ac'.tc prt(.i-a data, Lfccltivui9

dv manuiri nivoqui-: 21 un disposttif de dtefilerr.i-i et de. misc tcinrelatid cr r~fkicngn t- pr-ccotdin~tion patterns, wt.,
en cii riflatinn uptilque .eiectitnique de la memiknire prim-aire ainsi amaqnIfy tr, ,,,p wtujhi -n to maoi of Information, in or(;*
c-nst iioie i-i des cartes questions formiliees de mainiere codiletcc tc ottain ti,.-,,t- ot, chdnq,. Inl Iridtxifg. bsbtractlfiq,
Idtnitit,ue: 3) tin disposiiif de- soirtie: m'acreire secoindaini. and oaifntc'tciohnt'q.. ar- zonsider.d. %(ew rE f Ir-
'(nte.nant les si. As i'Ienenis dei re'ponse pertinenti,, sur e.mulsion mnce p mathindba~p icrm - f.~r Inti-IPhast opf latiC Is-
sensible, film ou rapier photograpt'ique. La misc en metvitre des wi, aspidit, thi impleeeffntatiiin of mort autcufation app. ica-
con, 5ýpcs susceptibics de' rendre c:;-mpie du :-onrenu infrmatlonnel + on Forma* Lompotlbiliti' -an bi- suppicffantc-d hy it-
kits documents .i'csi pia limii.ee I1 un nottbre de concepts dotaic-, plication and ccr,'.atikn of formats.
celul-ci peasi varier de qutIquos finite,; 71 plusieiirs c riamies Availat,' isteff., and te~chniiquci-s, haiscid on ci-ducaticn3l
d'unui..s. Le nombre de concepts m~ntoorisables poor tinn docunctni t.rupo~mslighaiso hpsin
esi pratiqiicmenc ilIimlit La Mble eit corr~lationi dyriamotue du adap,-d to taut- new requii~irucrnts, but new 3ppnOactceu. Can
contenu des document, memo~rtsi.s et des cartes quebtion'a a r..Is(n he ccr.siCerrcl 38 di~rected tot-irds
d'une vitesac de' d~iui.eeni de la mi.1moire priniaire dei 3 nisec., "Ftifct in term.-:ology by the Increase inu vOO~abular)
,nS it.n 7'2i 000 ducumienis nmtftfribA par hiure, est atsauree dana and the funotionui grouping of the vcca&buiaiy Fntir-e.
Is racluine .ireaeniie'v "BBlL 20", par le Jeff de 20 descripteors ,if 2. The u,,( of interpretative and multifaceted colleldtion
counduitions syntiaxlques co-tbini.s de nanirer quasi almiitaniee ett-cnquc
non pas successive. La "Bill 2n" cosm'orce 20 phtiormlik~ipli-' 3. Tho deveknpmtsnt of iritearelated clasetfication sYstems,
catcurs. des machines diffe'rentes paurratent en coij~iei wxins struct~.red fo: updating at the rett of growth of ~u1
ool davaniage L'orginn de sortie. me , mire secondatre. flash iechnoloq'nu.
icleutronique ecc susceptible de rostituct, dans it crie 'l'nc The work purcsu-d ,rnfvplve the dtfiniticfl of t? reqruil'-
ques~io~i insiuffisannreni prtcise I I'origline, ou dans celul nrents and the cutlinp for adeqlidtl solutions for tnt,
d'h~abli-sement de xous-m~mnires pariiel les, 200 lriponsc' sut automation of Information.
em~'ulsion erensibli, en une seconde, L'enseisble BBl'.. 44,'1 Ccii rcpoixe
pais cur tin principp do fonictionnemeni I'inaire, poss~udt led- avani-
tagis de fo,'ýciionnemeni 31uivants: 1) caracitt( de m-se rn mi4,c'iro
infmnie fractitnnable en bobine do ni' mi'tresf. corresprndiant 1
des "nerxit s do chronologie, et de optc.slisationti diverseti.

2)cpac de misc cn Itutioire correapi.adAnt N1 des documents
cass njinueneni en fonction de concer-tit de.crivant le-ur
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.Loph Dnohuiv, lite RAN ) (orpor.-tion,y F nta Monic.., git.ALItATl. Ointin A. Z National
talitoruiai. U. S A I':3titi.tC of Science &: Technology, 11-ilip -ines.

I't i1i111k ing Iw' rt ponse.s from acckredited library schools., 7.Ei .3:rnonium was dlivided into four tochndcal sezzion3,
coui .s oiftercd have bctri analvied to determine emphas~is onl arlvýly: ý )' alnce infor imtion congun1i~2fl" r'ourteon papers
car ious. ubictt., with special refetence to Information -.ire presented by ocientistis, wato underacmored jointly lith the
S~ictice (IS) ic.., the studv of the information processes, .ie-.hcly the contentions that: i) scientific rejearch involvos
and Sciencet Inform-At ion (SI) - the bibliography of science, -o-.unicating knowledge or facts essentially thin written tech-
operation of ~.Li~ntific information services, etc. nical reports; ii) technical report.: should be published only
Ce ne raills schools contin-Ie to stress. s.ubjects related to uiion there are rew signif'icant discoveriest, it. sirploa con,.ise
operat ion or public and school libraries. Certain library tormn for uaderstanding or intelligibility to the autdience for

ilthool.. arc developing programs and/or courses in IS and SI, whica they are intended and as per tnternationiall atcepted
an~d in some cases the two are combined. Many schools now "'rinting style; and iiil a 'rich, d'namiC library and alert,
offer some training in non- tradtit ionalI techninues. Increased u,-to-date dosuzmntation services are indispensabole; 2) "~-
stress onl science informaition and th, addition of courses in :c rwtion oazluroe and tneir accessibiflit". Twenty-nine
thie new infoimot ion tekchnolo1g, have not radically ,.ltered the a~e~t/ol~ , 12 fovernment tny n 1~djra
theoretical structure of library education. But the Pira li':,srics remortod. -he uaivorsity/collcoc lil.-minco -.re
Information Science approach promise, to contribute greatly .a',iully deficient in science re.-oarch references, th~e ;ov-
to that structure. Librarianship possesses a long- crn.-ot *v-,oncy and industrial firm libraries Line co:iparativoly
established corpus of knowledge reliting to a science of , )IT. knore is a strorqj desire for coor0-nated acquisi-
infornuation, librarians, tradlitionally servic e-oriented 'i. n nd a national interlibrary lending 5syatem; 3) ;2vc
rather than research-or iented , have not t, plitked that body J~o.cence~ ro---,- rchr and scliol- i. Cren-::!-lf service sys-
o1 knoaledge for general principles of IS. Research should Ion n-.tio')a] _y coordinated abst.-nctiln' cemice, adequnte
be directed to the areas, of ,r2t ion nftnpmo..r, and inteinaxtiorcal science inforiatlon
1 Citaloging and classifiLation- the logical and n_ an-ec, y-ztc= w.ere stron,-Ivf _n__)________, 2
epistemological underpinnings of respec lye systems;; the n- =a -o~itr,42. 'oc't:; a:ne . ra inicetanc of
relationships of give-n systems to prevailing theory of 2 c t~ -~,c-:aons in bibliogrannb and
knowledge. ]I-n c
2 Ihe techinique of roterenc, service- tor its rich potential inl ~rra~:t!:n cecc~ acs~n~ l--vn - tr'i:i-. Inclenion in college Curricula
contr ibut ion to the theorv of problem , lying. o' :c!L-.Ce subjects and Corc-ic~n lantua-cr for ctudent5 aiming
3 The understanding oi the social and inst itutilonal to '-e zcicnce iitrý r~-n,, ;f lx::xr(r ocience and foroi~n
framteuork of the information co-ramun-ty. L~ibrary 0chools 1-n-tiazez for -cien-e ctuL.Jcni-o ir' dpc-,ed urt~cnt. T-e nat-onal
need now to accompany technical in~truktion with research ind .ntcr-t~on-al i licýam t.- ,ýedmn,, in zak-
into these and similar problems in order to contribute to inaific i-~cearcl. i-cr% -ci- Icc.Lcaentation sen/rices are m~ore
the theory of IS and to gain from IS better teclinique for reaty scient-fic "a-ers in :im-,le and iclar 1amigtuage, sin-
the practice of librarianship. rl.fedl -in! rore elffccient woaetto crh,: incre-ived v02-

cace anic rnate of flew -. nc%:licJ- on r,.tional xnd crnoa-
t-onal -vc1, 'miavinads a- time, 'un2s tand efforts.

INFORŽ¶ANT10% AND DATA RETRIE.VAL SYSTiYs roi. .,NALYTICAL CHEZISTS. NOTIF7CATION ThEORY, Robert A Fairthorne, Bierner and Co
Freeman it. Dvke. Jr., Jonker Business Mlachines. Inc.. 26 N. 2431 K Street, N. W.,. Washington, D C , U S A.
SNmmit Avenue. Caithersbuig, Maryland. U.S.A. Too often the proper targets of documentation are obscuired

Each group of scientists has a unique and distinct need for blý el iboration of cutex imined assumpt ions For Linstance.
nionuaition and technical data which is not met by available libraries are Loniused with laboratorikas, readers with liI'rarý

inforn'ration ser ices In many cases, the scientists band facilities, factual statements with fac~ts, being informed
togcther ito create their own infoirmation and data retrieval about a document with being informed bý it Maitý sujl konfu-
,,Y'tems or encouragt others to cr.:ate these systems for them szons arise from implicit bel ic that ;'Information" is a
rhiii pa, r desk ribes Lthe information and data retrieval ne!eds unique sel f-suilisistent essence. I ke l'hlogiston We tecd to
of the anal~t icill chemists and revieus some of rl'e special find whichi personal uses of doc~umvntars faci lit ics can be
Linformation and data retrieval systems created to fulfill these delegated reasonably to docuimeniar% procedures The essential
nic.d-. Vic systems described in detail are the Joint Committee first step is to excamine the sparsest level of genuinely
on X-ray Powder Data. the L-13 SUbconmiittLc oi American Society doc~umentary .. ctivity. This still must konsider sour~e.
for It stin,, and Materials on Absorption Spectroscopy. and destination, and designation, as well ais tilt "Signalling"
I1reston lechnicul Ab~tracts Services for gas chromatograph data coVmponents 01 Message, channel, and code that suffice for
and nuc lear Tagnetic resonance data telegraphist or printer. Thus we have four distinct "informa-

tions", ab~out sources, destinations, aiid designations as well
as that aboot ~hcumessage has beeii sleiw ted This lowest
level of documentation I Call "Nottfic.ltion". It inclu~des
Iniormit ion Retrieval and Disseminit ion For both these deal
with selection of messages (e.g. documents) through incomplete
data about source (e.g. author), destinationi (type of reacler)
and designation (topic) with given channel and code (medium)
and writing system) For local, restricted, and stable
interests Notification activities are amanihile to formal
treatments that genuinely reflect the doctimentary situation
In general thiis deliberately austere approach clarifies some
e> sting confusions abouat th- proper nature and aims of
documentat tiol
(Ruseirc.b sponsored bv the Information Sc ienct s IDirectorate,
U. S Air Force Office of Scientific Research,. under Contract
No AF 44~(018) 1427?
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INDEXER REQUIREMENIS FOR THE RECOGNITION OF SCIENTIFIC R-4ERGIN(, PATTERNS OF NATIONAL INFORMATION SERVICES.

CONTiENT AND CONIEXT. W. R. Foster. Assoc.iate Director. Bernard M. Fry. Clearinghouse for Federal Scientific and

Life Sciences Division and David F, ilersey, Deputy Director, Technica Information, 5285 Port Royal Road, Springfield,
Science Information Exchange - Smitsthsonian Institution. 1730 M Virginia, 22151, U. S. A.

National technical information requirements and the
Street. N. W.. Washington. 1). C.. U. S. A. principal problems and issues involved in fulfilling them

are discussed and recommendations made for steps toward their

It is essential for the sake of economy that an information system solut ion. The following central problem jre,s ,re ex.mined
use the least expensive personnel consistent with effective retrieval, in relat ton to their impact upon the structure and effective-

"The Science Information Exchange has for 15 years provided infor- ness of national information services in s,.eni.e ,and tech-

marion concerning current research to both scientist administrators nclogy 1. The disparate though inter-related roles of data,

and individual investigators, with emphasis on recognition and information analysis, and information dissemination centers--
together with research libraries--considered in terms of

preservation of scientific context and current research conmepts. their distinct functions and their contributions to advanced
An experiment was designed to determine tre extent to which sub- inforeat ton systems. 2. Achievement of network capability

professional personnel with various levels of educational background utilizing special information sources both Government and

,an handle different types of subject content in -l:. ndexing process. non-Government. 3. Development of comprehensive and non-

with respect to efficiency as well as quality. Using a standard of dupli cative information centers performing indexing and

correct index points determined by senior professionals (Branch abstracting services for the major disciplinary fields.
4,. Establishment of criteria for centralized and decentral-

Chiefs) in the light of established working definitions of topics, id servishee oproritef ben effectieness,
subpofesioai prsonelwereabl toInde anaveage f 3'• fized services where appropriate, based on effectiveness,

subprofessional personnel were able to index an average of 30% of efficiency and economy. 5. Provision of information services
the possible number of correct index points, as compared with 8WX in variouq forms adapted to the needs and interests of partic-

for the earlier professional analysis of the same projects. Sub- ular scientific, technical and industrial groups. 6. Effec-

professional personnel took longer per topic indexed, making the tive application of scientific and technical information to

estimated cost about the same for both groups. The correct index econoaic growth, with particular reference to the transfer

points which were missed by the subprofessional group were much process. 7. Ways and means to obtain user feedback and to

nmore likely to be major or critical ones than in the case of the measure the effectiveness of information services.

original analysts lhewe is a strong pos.tive correlation by tank

order between educational level and performance. It should not be

concluded, however, ttat subprofessional personnel should not

index scientific research content: all of the test group did relatively

well on 'list' types of indexes, such as chemical substances and

biological organisms. Many other types of categories were

successfully handled by the test group, depending primarily upon

level of educational background and experience.

THE USE OF CURRENT SCIENTIFIC RESEARCH INFORMATION A NEW TiPE CF C0.CERN 1: TE.E.S OF DOCUIEiTATION:
FOR ADMINISTRATIVE PURPOSES. Monroe E. Freeman. SCIENTIFIC AND TECr24ICO-COXI.ZRCIAL DATA PR:.3SL55NG.
Director, Science Information Exchange - SmthSonan Ititution, Sylvia Gabbai, Euratom, European Atomic Lnergy
1730 MDStreet, N. W.f Washington, D. C., U.mS. A. Commission, Ispra, Varese, Italy.

The Documentation Unit of Ispra's Euratom ect.nical

Services takes care of a very peculiar kind of documents
Information concerning who is doing what in current research is which consists of catalogues, pamphlets, leaflets and

useful to agencies administering grant programs, and the Science research studies sent by research or production firms

Information Exchange of the Smithsonian Institution is primarily for the use of Scientists. This Scientific and Tecnnico-

oriented to this cervice. Other directly related purposes of the Commercial Documentation became so e.sential for 'he
Exchange include the provision of research information to laboratories use of all technicians within ispra's European Ato-nic

Energy C;ommission Research Center, that a special
sponsored by Federal grants and contracts, and to individual re- classification has been worked out and data is stored

cipients of these grants, by Flexowriter for the inechanization of the system
It is of continuing interest to the Exchange to evaluate the types through I3M 1401.

of scientific subject matter information most often called for by

these three groups of users. Data collected to date suggest that the

first class of users requires the full spectrum of S.I.E. facilitizs,

both general and detailed information on subject questions, usually
associated with some administrative parameters as well. The need
for broad surveys of subject areas is greater for this group, as might

be expected; there was a surprising frequency of need for detailed
breakouts of these broad areas on the part of grants administrators.

The second and third classes of users require primarily the more
.pecific types of subject matter coverage, although many programs

in the second class do require rather generic level searches.

More recent and complete data will be presented on the points
just discussed., and the relationship of services to the individual

scientist to those of a more administrative orientation will be

considered.
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FONCTIONS CT ACTIVITES DU GROUIPC D'ETUDC SUR L'I1117ORIATIONlI LCT F !. LY'Li:F 'T 71.1 TL.M N 1( OCT :.TiFIC .:.D
SCIEtlTirIj~r "DICUMLNTATITO DI: LA DCOCUMENTATION". '_..) N~l . C-, * tansor., At:Uiu, 5 BeItrrve
Natacha !ard,,n, Section d'Autonatilue Documontaire, C.1I.R.S., ;qw~re. L~ironl, Englun r~~rd.
qasil, rne A bit:,ii aim com-.v~n to two separate but alihed i'.vc,:.ti,

Lýe Groupe d'Ctude sur Il'nformation Scientifique a k6 L t ist v~ltepatrso ecn o cc~~~
cree en 11363 par la D616gation G6n~rale ý. la Recherche Scien- W.L t.C c~it ifr~t~raticn, and to examii: e the drJrsfn-
tifique et Technique. Ce Groupe est c)-arg d16tablir un 1-of inforsoition agaiinst the ;'rovi r.-r for '-

"iwventaire des 6tul~es et des applications en cours inti- t 1. r~tcific ais of investi,-alor. ub~ to ýtu!,'
ressant le traitement automatique de 1' information scien- .;ini t. wA r.o) 'r. aero in ai tior over 10.' t, r h r
tifique, principalement !a documrentation et la traduction r. * .rc:. r.0. -" rv ,'iven ba'.llI tit ix- rec!c 'ra. - T, (
dutomatique". Cet inventaire se materialise sous la fortne cor., .l'.hi for , .' ii; to ti( IV('- t~. , t!,.e~r t' , ts

d'un fichier analytique 6tabli 1 partir de la documentation -nf-r.;rt ,z , :.* t c r o.ce 1technique non publi~e et des revues spicialis~es dans les -tor *.- I!, lis ,~ !11 :rt te' , fir ft I i,:
domaines en question. A ce jour, 5000 documents ant 6t d6- ' C. .:c'- ai' 4.i.1 "a C>:l: f'c -'C

pouill~s 0~ dater de 1961). Le fichier coriprend d'une part tie't~t ;i to, otril: of (V, w f
un ensemble de rubriques corresponcant aux diff~rents as- u ia ý U, le Xi. t-, ~It&c in. .5to ic I .. ¾..ort

pects du domaine, et d'autre part une s~rie de subdivisions Lie.t, , Q :e u.hI.: ,: .uX,, lIa:

da ~ecrptur~ ermt 'aalsedece tete ~~ .2~ :a nr.1csi Lt.. rf :,f t." rdites "annexes". concernant les Chercheurs, les Centres de :~0:-
Documentation, les Congrs.s les Cquipements, etc. On "Lexique tro.ie, tovt ýr x.j it.:c. cor,jwocti~nit.c:.

f~rents chapitres donnent le plan du fichier. Ce ]3xique, t.,.(. tie. t',von f-t:. re.df-cr t-i':i1, ~bilingue pour l'instant, (anglais - franqais), sera quadri-t: e .* CO r't'-t:..ti aeb u.!
lingue dans sa version d6finitive (+ russe - allemand). Aupa- r . f rns, to- (Jfor:oit, r, :.V-1-Cl. C'.. ro
ravant, l'on esp,,re parvenir, avec 1.a collaboration d'urga- t..e _t' r. i.t ofl t:e tt~s f.rd r .
nismes 6trangers homologues a une uniformisation ties prin- ... . .. :#f:.
cipales notions qui permnettent d'indtxer la "Documentation . ,C.. . d.al for infcr ..tl
de la Documentaticn". E nfin le Groupe a mis au point une -... ~.. o.~h~n, .'.
cnquate sum les '~oyens N~ouveaux er. Documentaticn Scientifique c... ., r' -o tr2 't
,:t Technilue en rrance, enquite 6quivalente aux "Syst~mes *o ecf c,
nor-co iventionnels d~information technique actuellement en ni,'-'- r ir, ~ccf.. icc '-ro-.t- (z.- :,.
usage" publi.;s par !'office of Science Informnation Service dee oTa .S.r. L'ensemble des travaux du groupe perriet ainsi la
fabrication d'ouvrages de m6f~rences, de bibliographies sp6- f r
cialis6es I partir du fichiem analytilue, en mi~me temps
qu'il va dans le sens des recc-maundations de la F.I.D. en
mrati~re de coop~mation Internationale en Information Scien-
tiE ique.

DESIGN DECISIONS FOR AN INTEGRATED LIBRARY SYSTEM. A RETRIEVAL ALGORITH11 PERNITTING RANKING OF DOCUMENTS RETRIEVED
Mar,ýorie ýGriffi~n, Inte'rnational Business Machines Corporation, BY DEGREE OF PERTINENCE TO THE USER. Mary K.HawesUNIVAC Div.

AdacdSsesDevelopment Division, Los Gatos Laboratory, of Sperry Rand Corp.. 650 N. Sepulveda Blvd.,* El Segundo.
Los Gatos, Californiua, U.S.A. Clf.USA

The library's responsibility in documentation begins with the A Retrieval Algorithm has been developed to meet the re-
entr% of the t,,ibliographic information which is the source of all sub- quirments for an on-line document retrieval system that can
sequent librar% records for each documnent acquired. The steps be expanded to an information retrieval system. These require-
from acquisition to circulation are now mechanized in many libraries, ments are:, (1) relatively complex requests can be formulated
but suldoni as part of an integrated system. Such a system has been in a straightforward manner without necessitating assistance
dv~eloped in an experimental technical library ideally situated: it is from a retrieval specialist, (2) the language and the rules

A %%rk~g lbrar fo inIBM aboatoy an sevesas atesingused to specify the criteria permit the user to state both
.i ark~g lbrar fo anIBM aboatoy an sevesas atesingminimal requirements and maximum pertinence. (3) documents

grcund for advanced data processing equipment and programs. To retrieved can be ranked by degree of pertinence to the user.
keep up with the increasing information suppl% and demand, this (4) the request statement is suitable for direct entry into a
libruo, Niss moved from piecemeal mechanization to an integrated computer system. (5) the request statement can be verified as
s~stem which nowA provides mechanized b~ibliographic control and being processable while the requestor is on-line to the com-
vit] e',entually include mechani~ed information searching and re- puter system, (6) procedures and machine coding for processing
trivial. Design decisions for this s,.stum were b~ased mn an analysis the request can be generated dynamically. (7) procedures allow
oif the ,'ffecti%,eness of existing procedures as evaluated by both the processing of multiple requests In a parallel operation, (8)

librrv taf andlibaryuser. 'e bsic uesionwas ot Howtechniques used for demand requests are suitable for informa-
lihrirvstaf an lirar uses. he asicquetio wasnotHowtion dissemination. (9) the retrieval algorithm can be ex-

can We muchani/e this operation?" but 'Why dto we doi this... and ad friomtonerevl
%%h%(toit his ay? Th sucessof he sste no impemetedIn order to meet the above requirements, it was necessary

depends ulirectlv oin the thoroughiness of that questioning. As the to develop some new techniques. Among these are Informat ion
answers di~sclosed duplicate effort, avoidable sources of error, and Grouping Logic (IGL), an extension of Boolean logic incorpora-
unfilled nt eds, the. system design wns m~ixfiedA as permitted by the ting the minimal requirement concept, a problem oriented
equipment to he employed,. In operation, a single machine -readable language for stating the retrieval request. and a diagram-

matic representation of the request. Decision Tables are usedentr% cmabtIlishes bibliographic control when a document is ordered, to define the Algorithm which generates the procedures for
and on-lin. processing maintains this control, automatically accom- processing the request and ranking the documents retrieved by
modiating corrections and revisions as needed. The same input, degree of pertinence to the user. A number of examples are
printed out s..lective!', lirmsides purchase orders and subject cata- included.
logs. With the flexibility demonstrated and the unexpected value of
unplanned hy-products, this integrated s)stem seems to successfully
anticipate. both the future needs of the library and the possibilities
of present diata processing technology as it applies to the phases of
documentatlion which are concentrated in the, library.
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CATAILX,INC AND RETRIEVAL STATUS OF SIATE EXPERIMENT STATION ,.'A d ,F kFYh,, :NDEX:Ni. AN., :-,,Yi., uV ." TXAT1T CLASS'-
'IRT.LN1CAL BULLETINS AT INSTITUTIONAL LIBRARIES.* John F. Hleer, FI.AT:( N. ien-P-o5Hrnvc.••, ý. ic F'.X. : ratcres,
Publications Office, Iowa State Universtty, Ames, Iowa, U.S.A. Y.h.a.•'Fi;,,rh, .aw½h'i, fA.,•aw%, :a5an.

The volume of scientific-technical literature has increased Tt.ere r- Iwo c'_c- n.,.e waýý -' .*.,,x.. -,* *., =-ces cnntained
substant ial , and traditional respository librarics- have had in a i'*,ra5uro _r•'er tc e*r.e~e _r.- . r• . .- t:on from
growing problems of classificaion, cataloging, storage capaci- i's cor.'ent.
t*, financing and stiffing. It seemed probable that these .) :•.lex.•e. :y ,'e-.'- , are clas-
problems had necessitated some chlnges in priorities for the a, ' .. d :,.r.r.:. ,a. .... '. " cr, class' -
collection, cataloging and binding of serial technical bulle- :-"e .or,*s ",, .' .. '..: .'•r'.. -. Lway
tins of the state experiment statbions. By mail questionnaire, nex.'. "a..:.-ir. .z. :.:r,. . .. .ts..:.Ca'1Cn
in exploratory survey was made of the general and subordinate -.D. i ire *x S.I, -..-..
libraries of land-grant colleges and universities concerning , .r. ", s."* .- y. . . .s.a: t nre sub~ect
the disposition of thirce series of Iowa State University publi- c..,' c: ocr.. ... , .' .r S ." . C: sy•ro:s,
cations,. For each series, libraries were asked (a) if the ser- S'v' se•-e . ii , . S . .i, *1 ,. •X :, . ; some
ies was cataloged, (ib) if it was preserved in the permanent . . . • . C .'. -.. z,- Ireo TcSTnt 0f
collection, (c) what disposition was made if not cataloged and X3.oW,. .'iC . I. t.. 5 ,. is .:e le:or. '0
preserved and (d) to indicate why a series was not cataloged
or pttserved. The returns showed that, with few exceptions, :' c.":, ":. .:. "n.:,::.s' ar.tas-'s 7' uc.se ChC
the institutional libraries suiveyed were cataloging and pre-. ....... , .'. .." , ':, *.¢Z .ex. Cr.e C: "'.• Ct-
svr~ing thiu three series but that some changes in priorities .. ." , "'V.. ., a. 7 a et- a*icns were
an.i haidling had taken place. Fewer libraries than formerly 5t. C a c............ l... ...... C0.a C::e SCIex
art sataloging individual bulletins, and more are cataloging -e- !s, a: . he
bh "eries only, keeping each cataloged series accessible "in . .
one place." Several libraries indicated being in arrears in X ,.. ., " . . . e f ;ex .. 7
ti'ding a series hecause of binding-budget limitations or be- " ,'' rt• as ilnex ..... PI
L use experiment station publications had been forced into A".: . ' ." ' .-. W. . ,.a;.t be.r.
lowtr priorities than formerly. (Volume contents and indexes •.;. -,k-,c: :s ........... 16
.. furnished to libraries upon completion of volumes in two of _D. C. .. •.i.. - . r-r-re.K 'ng . "n

the three lowa ,eries.) Cataloging of the bulletins by series s .x '. r s .5' ' .x.r-e•.v , .ree -:ass_.!,ca*:rn
rather than individually is not too serious from the standpoint n.ze:s............, scs.- ex.::•'.zns aere a.sc made or. the
of retrieval if each series is accessible and bound with volume I re , or ala.-..' .."as's. an, norse f und Sn re-

contit.ts and indexes. Without other specific documentation and -rse.. "..r'o On: t.a" - is easy *o prick ou* the
indexing, however, lack of both individual cataloging and vol- .,yWr:s ."." ' o cmake 'his un:or-, and th.:s re-
ume binding is potentially more serious since usefulness of the i s-n "ss -r. retr:evb" an-1 ':o much noise. in contrast, sys-
volume contents and indexes as retrieval aids also may be re- tematic C'ass::Csa.00 was :cun. *"c lake mcre ti:e but Pave .e*ter
duced or lost. (:`Journal Paper No. J-5078 of the Iowa Agricul- re'r:eva" ra'e. %c.,se.,en':y, the two systec: should not be con-

tural and Home Economics Experiment Station, Ames, Iowa. Pro- silere: as .r'erar.ngeal.e -u* shrA.'.d le use3 as cl•ecent5.g
ject No. 102.) each o'her.

,NITERM AND THE LEARNING CURVE. Henry G. Higley TOWARD AN INTERNATIONAL SOCIAL WELFARE DOCUMENTS SYSTEM.
Department of Research and Statistics, American Chiropractic Joe R. Hoffer, Internationna Corference of Social Work,
Association, 920 East Broadway. Glendale, California, U.S.A. 345 E. 4oth Street, New York, N. Y., U.S.A.

The documents that are incorporated into th, collection Documenting and exchargina knowledge is an inseparable
being developed by the Department of Research and Statistics part of planning, research and development in any field of
of the Ametican Chiropractic Association consists mainly of enceavor - and social welfare is no exception. The problem
reports of studies dealing with the human spine. All docu- ot creating improved methods for searr oing and retrieving
ments are classified and coded according to concepts. We use data is difficult because of the nature and complexity of
a uniterm system of coordinated indexing. Uniterm cards were social welfare. Social welfare is ejetineo as a "tield"
classifird by the number of accession numbers per card. Five encompassing the comrrmunity social services c-ider governmental
hundred documents represeating a three month imput resulted or non-governmental auspices which exist potentially for
in 258 uniterm cards with 27,5 accession numbers. The number each member of the community. It is clear that the future
of accession numbers per uniterm card ranged from I to 159. international use of social welfare knowledge will depend
The frequency of uniterm cards with a given number of entries upon the development of a simple inter-commnunicating net-
decreased as the number of accession numbers increased and work of cooperating specialized centers in major informa-
closely followed the curve y =axb with the exception of x tion producing countries. It is proposed that a network
1. The study of the imput over a three month period of other of these document centers be organized. Th,s network will
uniterm systems leads to similar results. It is suggested be a federative, non-centralized organization that will
that the parameters a and b represent characteristics of the recuire a minimum of central services and a maximum of
literature and of the system, and that x = 1 represents new autonomy in the existing information centers. The basic
concepts and older concepts being replaced by new ideas. The elements for the Proposed coordination of international
equation y =axb often referred to as the learning curve or documentary work in social welfare include: adoption of a
as the progress curve has l'een studied by many and it has system of index terms; exchange of machine readable puiich
been used for cost estimating and for studies of production paper tape containing invariant bibliographic data, annota-
progress. Houston and Wall in a paper. The Dintribution of tions, and/or abstracts;, publication of machine-produced
Term Usage in Manipulative Indexes. Anerican Documentation, indexes ano selected bibliographies, and provision of copies
V,3l. 5 (1964) pp 105-114. discussed the cumulative distribu- of documents requested. Each element is discussed and con-
tion of terms in the index vocabulary of 10 collections of crete proposals are presented based or the recosmnendations
various sizes. The distributions are made linear by log- of three Workshops and several pilot studies conducted by
normal transformations. Our study deals with imputs over a the United States National Ccnference on Social Welfare.
short period of time and deviations from the prescribed curve Implications for international exchange of knowledge are
are readily detecttd since they are not diluted by the whole discussed with specific reference to communication problems
collection. A significant deviation in the frequency distri- faced by the International Conference of Social Work in the
bution of terms used in a short interval imput may be a warn- conduct ot twelve international conferences held on four
ing sign to look for some assignable cause such as a tendency continents.
on the part of a document analyst to incorporate concepts
into terms already in the vocabulary list, even if the re-
lationship is remote.
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INDEXER CONSISTENCY TESTS - ORICIN, HEASURMEHENS, RESULTS SUBJECTr INDEXING USING A COMPUTER-MIANIPULATE)
AND UTILI7.ATION. Robert S. Hooper, International Business riIESAIUBUS AS VOCABULARY CONTmoL. ýMarorie 13.
Machines, Federal Systems Division, 7220 Wisconsin Ave., Hyslop, American Society for Mietals, MIetals Park, Ohio,
Bethesda, Maryland, U.S.A. 44073, U. S. A.

The efficiency of a document reference retrieval system In redesigning the information retrieval system of
may be measured in terms of the success in retrieving the American Society for Metals, it was decided that the
docunents. This success is often measured in terms of
"recall" and "relevancy" ratios. Efforts are extended to capability should be included to automatically generate a
make these ratios as large as practical to meet the needs subject index to the Review of Metal Literature (abstract
of a real system. Recall, ratios below the 100% mark are journal). It should be generated as a ccmputer product of
often attributable to indexing failures. The nature of the over-all information retrieval system, and based on a
indexing failures can be determined by studying why docu- thesaurus vocabulary. Previously the index was manually
rients are not recalled, if it can be assumed that the prepared utilizing a modified classification scheme as author-
collection is sufficiently large and sufficiently well-it.Tefrtspwatocm rehewoyesfvcbu
known to enable the measurement of recall, and if enough laiey. The first ptepowas tohomae "thestwotyps of Enginbe-
search requests are available for study. Another method lns o etproe h ECTearso nier
of determining these failures, is to perform a controlled ing TIerms" was used, recognizing that it is more restricted
indexer consistency test where indexers will, each in turn, than will be the eventual ASMI Thesaurus. Nevertheless,
index a significant number of "live" documents. By analyz- comparative tests on 100 abstracts showed that 83% of the
ing 17 reports of inde~er consistency teats, it has been indexing concepts could be intellectually duplicated by the
found that there is no standard measure of consistency; thesaurus vocabulary. Tests for indexing consistency were
hence, a set of three measures has been derived and is used performed by comparing entries submitted by 9 indexers for
to analyze the data in these reports, The analysis indi- tesm oyo 5asrcs neigrlswr eie
cates that a range of consistency values between 10% and tesm oyo 5asrcs neigrlswr eie
80'7.+ may be expected, depending upon the indexing para- based on these tests and also on the thesaurus structure and
neters. Additional analysis shows that uniquely structured the computer processing capabilities. One of the important
classification scheddles and indexer training programs are features of the new method is the merging of two intellectual
the indexing parameters most often associated with the indexing functions previously performed separately on the
higher consistency results. Further, the analysis suggests same document- -deep indexing for machine retrieval and
that consistency tests have an impiortant role as a tool in shallower indexing for publication. Other features are (1)
the design of indexing systems and in the training of the provision of two levels of indexing, (2) the automatic
indexers and quality control of the indexing, generation of cross references, (3) the provision of monthly

indexes in addition to a cumulated annual index, and (4) the
inclusion of titles with index entries.

FORMIATION SUPERIZURS ET DOCU:.L.NTATION. Josn-E. Hiiablet, THE I:IPORMATION SERVIC33 OF A TECH:IICALLY-ORIE.:TA-
Bruxelles, Belgique et Nice, France. TED FIR.4 -- PRL4CIPLE3 FOR ORGANIZtATION. Eugene B.

L'auteur a dtudit, en Belgique, en France, aux Pays- Jackson, International Business Aachines Co-r3ora..
Bana t au Royaume Uni, qisols couz'a dens dos Facultdsunwi- tionXrmonlc, N. Y., U. S. A.
versitaires do Sciences appliqu~es (technologie, aiddecine, The following~ eight orincioles have evolved from
etc), do Sciences socialee (droit, deonomie, sociologie, association with a variety of Industrial Informa-
etc) ont pour objet les recherches at lee techniques do- tioni activities an. are believed to have general
cumentaires. Il distingue les besoins d'initiation do Soolicabilitv: I -_ Information is a vital asset
tout universitaire aux mithodes scientifiques et & I& re- of the firm. II __ Information must be totally ex-
cherche documentaire cosine utilisateur do bibliothiques nloited In SUDaort of the company mission. III --
et services do documentation, et is. formation svdcifiau* The company Information complex must be a "good cit-
des spiecaistes do la documentation. L'aiiteur insists izen" of the total Information community. IV -_

our l'asgect 4oistfimelogigue dui problbmo do l'information Information Is an Important company "product" V -

comae il~ment fondamental du processus d'acquisition dui Company Information systems must acquire all essen-
avoir au niveau universitairo. (choix et utilisation des tial Information. VI -- Information-acquired must be

documents, sdlectivit4 at exhaustivith). Il ddcrit on- Drocessed so as to be under effective control. VII
suite our l& base does travaux do JACOB (Francs), do -- Information on existence of this newly available
l',,morican chemical Society, do SIIERA ot KENT (Cleveland) body of Information must be Pronerly disseminated,
1os diverses fonctione documentaires de l'assistant-bi- VIII -- Information must be effectively utilized
bliothdcairo au chef dui service de documentation, diu leo- to comolete the information cycle.
tour occasionnel hil'information scientist. i'siuteur 4tu- Avail e at
die lee programmes :Ienseignoment iddaux, o"'me part ona ncf om
vue do sensibiliser aux problemes documentaires toais lee an soe fc om- Informantion acquired
future chercheurn et cadres et do crier des points entre nv0to
c0o hommes et lee documentalistes et "documenticiens", Avat
d'autre part on vie do former des spdcialistes. En con- lable
clusion, los sugg~estions suivantes sont fornmildes i a) else- Information procesa
organiser un Solloque paritaire (professeurs d'universi- where
t4a et spdcialistes do la :ooumentation) ofin ,.* siettro in coin-
au point un progr'amme at coss metbodes pour initier & I& \Infornoti
documentation, coapte tenu does 4dments gdndraux et do dneil
*eux qui sont sp,-cifiquss aux diverse. disciplines, b) Infor'mation ated
prdparor tin programme I* formation i cbaquo fonction a' vaila nbl1e
6numirde, c) prdvoir une partie do la formation sous forM outside tne forra~ on
do colloques et siminairee, au nivesu international (r4- COMMrivn tii hed
gional) en effet, a) I& dimension nationals est souvent
troy rdduite pour Ia formation do contains specialiatos.

Uou.nais pntl n Loso& GEN'.ERALIZED I!W'USTRIa.. INFOR:4IATION "TRIAI1ý,LES"#
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EXTEND•D WADfl SYSTE: TOOL FOR BROWSING, SEA.RCING & EXPRESS ZXTROPY AS A MIASURYNG TOOL FOR DIFORMATION SYSTE. lay
INFORM/ATION WITH ADJUSTABLE lNTEUAJMAL PREPARATION EFFORT. ttar: Kell"y, Rutgers, The State University, New Brunswick,
S. Juhasz, Applied Mechanics Reviews. 8500 Culebra Rd. . San N.J9, U.5.A.
Antonio, Texas, H. Wooster, AFOSR, Washington, D.C. . K. A. A true measuring tool for information systems, by necess-
Ripperger, Univ. of Texas, Austin. D. Falconer. AMR.

WADEX (Word Author maDOX) an IBM 1401 prepared mechanical ity, must include 1) a means for measuring the needs of users
index. extension of KWIC concept. This paper describes greatly and ta value of the information. But it also must include
improved third version where intellectual effort ranging from 2) mechanistic aspect$ not dependent upon the variability of
zero to considerable can be employed depending on titles and value or need. Since mechanistic aspects do depend upon the
purpose. WADex system usable for browsing, searching, express physical erganization of information, they can ba measured
information, also for preparation of specialized deep Indexes quantitatively. 4ntropy of Knowledge" is proposed here as
of specialized holdings. First experimental WADEX (1) and sec- a tool for making this measurement. The use of entropy in
ond experimental WADUX (2) are based on 6,000 titles of APPLIED this context is natural since the mechanistic aspects of
MECHANICS REVIEWS (AMR), an international critical review ags- information systems resemble the thermodynamic systems where
zine. In WADEX titles printed fully with author names, and as entropy has been used effectively for decades to measure
many lines used as necessary (60 characters per line). WADZX the degree of organization of apparatus. Entropy can be
entry: word in title (except forbidden word) or author's name.
Alphab, ically sequenced entries printed out of context. Words aonidtermd a probabilcstic entity; and in both inforsational
are imngle words or hyphenated word pairs or "Tagged Words" ad thermoS/anic jyste-s probabilistic and/or statistic
(TW) I..tter consist of significant "word compounds" in which factors are prevailing. It is suglosted that through
one cor more words are forbidden words, TV selected from subject behavioristic studies, entropy values could be shown to have
index authority list of MR and hyphenated words from frequency a relationship to the needs of users and to the value of
list of words of prevtous WADEX. For more than one Identical information. In fact, a well organised information system
word entries, titles alphabetized according to first author and should allew for the maximum exercise of user's choice of
for wore than one identical author entries according to refer- information according to need and value. Since entropy values
ence number., which printed in line with entry. Multiple entries would indicate how well information to ozgantsdd, theyshould
listed only once per column. WADEX arranged in 2 columns, both indicate how easily a needed element of information can be
columns printed simultaneously with dictionary entries at top retrieved. Se discussion is devoted to how one evaluates
and pagination at bottom by computer. After addition of 26 alpha-
betics "Compuscript" Is the photo-ready copy with 6.5 average entry information systems using entropy concepts.
per paper inc.uding 1.5 for authors. Published WADZes based
on available titles. Present paper extends system for titles
with intellectually added keywords, all individually in brackets.
Documentation of machine program now available. APOSR, NSF &
ONR are sponsors of WADEX and/or MR.
R-ference 1, WADEX (Word Author inDEX) A new tool in literature
retrieving, 2. A. Ripperger, H. Wooster, S. Juhasz: KMKANICAL
DEGINURING, March 1964. pages 45-50. Reference 2. E. A. Ripperger.
H. Wooster, S. Juhasz & D. Falconer. Second experimental WADwX
for AMR Vol. 16, Govt. Printing Office, July 1965, 650 pp.

OPERATION OF THE AIR FORCE MACHINABILITY DATA PROGRM OF THE CENTER FOR INTERNATIONAL BIOMEDICAL CO)O4UNICA-
CENTER, John F. Kables, Air Force Machinability Data TIONS RESEAR•C. Allen Kent, Director, Knowledge Availability
Center (AFMDC), 3980 Rosslyn Drive, Cincinnati, Ohio, USA. Systems Center, University of Pittsburgh, Pittsburgh,

This paper outlines the basic design concepts leading to the Pennsylvania 15213, U.S.A.; Pierre J. Vinken, M.D., Executive
Chief Editor, Excerpts Medica FoundatLon, Amsterdam, Holland.development of AFMDC. reflects procedural changes made Research aimed at studying the most effective means of

since its design was completed, and discusses actual opera- transmitting new medical information from research to the
tion of the Center since it was started on I Oct. 1964. Strong practicing physician will be conducted by the University of
economic justification for establishment of AFMDC is indica- Pittsburgh-Excerpts Medics Foundation Center for International
ted in that more than $34 billion are spent annually for labor Biomedical Coumurications Research. The Center will investi-
and overhead in the metalworking industries alo,.e in the gt'e techniques of information retrieval, publish!ng and

linrarianship, as well as computers and other hardware elementsUnited States. Other significant economic data include ex- in an attempt to develop an integrated cour.ications system
penditures for machine tools amounting to more than $1 bil- which will provide the physician with medical knowledge while
lion annually plus $787 million for machine tool accessories, it is new and vital. The joint University of Pittsburgh-
including small expendable cutting tools. Machining informa- Excerpts Medica Foundation project will utilize, as the chief
lion is stored on a set of 10 punch cards, including general source of research material, the Foundation's twenty-year
information as well as specific numerical machining data collection of about 1,300,000 abstracts, indexes to the
such as speeds, feeds, depth of cut, tool material and geome- Excerpts Medics specialized abstracting journals, and the

microfilm library in which original articles from over 3,000try. cutting fluids, and other significant variables. The en- biomedical serials are stored. The initial research will be
tire system is based upon the "machining situation" concept, concentrated in three areas: a selective dissemination pro-
A machining situation is defined when a particular material, gra for physicians; a study of the problems relating to
with definite chemical, physical, and mechanical properties, ýaedical terminology; and an investigation of the feasibility
is being processed by a specific material removal operation, if applying automatic indexing techniques to medical liters-
either a conventional or nonconventional process, and it is ure.

the focal concept for acquisition, interrogation, or presenta-
tion of information. This paper shows how forward-looking
design concepts can anticipate updating of a system, such as
conversion from punch card storage to computer. Computer
programs have been developed and demonstrated for con-
verting coded machining data to printout in machinist's
language. The paper s4nimarizes the inquiry experience
with more than 300 specific inquirers and discusses proce-
cures used in development and maintenance of a User File.
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C:'rATIONS III SCVI!I. WeTAI1VHG1CkL LITERA-LRE. diegjjY Kofinoveg, SEARCHING FOR SUBSETS IN MACHINE RECORDS OF CHEMICAL.
Institute for Techilcal and Economic Information, Ktsniktskcd 5, STRUCTURES AT THE CHEMICAL ABSTRACTS SERVICE Mo L
Praha It Czechoslovakia. 1ý ±iwtkyyjIi tp, _4oport Chemical Abstracts Service,

rho present study examines the citations givop 4-in a Columhot. Ohio
year in three Soviet journali "Stal", "bfotaI~ovedanuyv i ter- The CAS coimputer-based substructure search system retrieves slam iiation aitout

micheakalsa obrabotka mnetallov", and "Fyzika metallot 1 ritallo- compounds on the brims of structvral characteristics.
v..denye" whicnt deal with the nroblems of metallurr'yt test This paper der'ribirs the composite of techniques used in the present system.
treatrrcnt, and .wttal pisysics. The paper studies the cttel These techniques range from tlie use of simple screens to iterative atom by atom
d~cs.'rnto frcm the viewpoint of type of document, lanf.g,%,,s searchirrg One important phase under deveslopitent employs set reduction to de-
co~untry of orig in, and age. The results were tabulated axv.' crease the amount of unproductive searching.
'rshted. The moat cited journals were tatulated both fur ar,1 The main emphasis of the paper is on screens by means of v

1
'c

1
' inappropriate

three s urce ournals together and tor each eource jotrnal se - compounds ar* rejected, promptly and without iterotive search Criteria for evoluat-
;artrl; te rsults doscribed in the preeent papor were cosm- ing screens aret bated on a predicted question pattraniclddveomt

pare w'h th 'lrtona rquit. Te cied oci ~ns wee dvi-costs, rul' times, aid per cent screencout Other factors discussed ore the effect of
pare wt th '4rtona r-iuts.The ite dotoote wre ivi -,.'-pl* file organization, the value of me~ted isocthin leco ?J,, ond she-rlative

jed is~to tar. C up to ten years old and okor tenur tmS rirts of special purpose screens versus blanket scretens.
yiars. msot cited were the docutrnta in Rusatian, further !n Pilot 'esults are presented aid are projected so a fu:i scale system Present
Snfl ish, German, and French. The cicusnts in Rtussians, Enli and proposed output formats art described, mnid the importance of interaction mith
rind German wtrrr rite: in 11.% In journal citations not older users and potential users is stressed This work is partially supported by funds
than ton years Rfussian par-icipaites with 59-63.9N. English from the Deportment of Defense, she Nat~onal Institutes of Health and the National
abcout 25 ý., lerman at the cozt 0.17., and French at the moot Science Foundation through a contract with the National Science Foundation
2.5;.. In czm~pssrson with the oloer journal citations Russian
and English incrieaed their zshare whereas the percenta~e of
German and Frer~ch journal cit-tions dropped. 50 ;6 of cited
papers from the last ten years appeared in 3.8-4.4 % out of the
total number ef 1-curnri cited. rho first 30 journalo most
cited in all the Lource Zournala (not older than teo years) ins-
du~de 1C most cited journals in all three source journals csepa-
retely. From the 19 most ci~ed 'Eastern Joiurnrila 16 titles can
.e fcund acfong the 20 most cited Journals accroming to Burton's
-arer.

P I C S: THE PHARACEUT~ICAL IEPO6ATIOU COUTROL STST OF A RETR(EVAL PROFILE FOR CURRENT RESEARCH INFORMATION.
MZCX SHARP & DOOM RESEARCH LABORATORIES. Y~r&*.. . lJolb, Frank J. Krelja. Associate Director, Physical Scienccs Division and
Jerom T. Maddock and Barbara 1. Weaver, l11Wrck Sharp 7&D = 1 W. R. Foster, Associate Directo;, Life Scsences Division, Science
Researchs laboratories, Rahiway, N.J., U.S.A.inomtoExhne-SisnanIttuo,170M trtNW.

The Pharmaceutical Information Control System (P I C 8)InomtoExage Sthninnstuo,170P trtNW.
developed at Merck Sharp & Dohme Research laboratories pro Washington, D. C.r U. S. A.
vides centralized control and methodology for a series of de-
centralized information arteas in the Division. It is ccmpati- The Science Information Exchange (S.l.E.) provides iunformation
ble with and instrumental in total data, processing and analy- concerning details of ongoink research in the sciences to Federal and
sic of research information. Serving as a Core Index to all private agent-ies engaged in or supporting such research, as well as
information resources of the Research laboratories, it also to individual investigators working on specific problems. Emphasis
processes, stores, sand retrieves research project informationispaeonrfsinllvlrtivlofcrnteerhcnet.
for the staff memers for planning sand retrospective searches, is pacesos poess ionaeqaly levelc retrievalo current resirbea concaepts.
A register of all domestic and internationasl clinical researchToassthaducyfschrrivlitwseiabeohven
information on experimental and in-line products of Merck & Ca evaluation of the retrieval profile in routine use, In recognition of
Inc. is provided by this system, the subjective nature of the determination of 'relevancir" of an answer,

An eight digit dual-faceted classification code was devel- an experiment was designed in which agreement was obtained on a
oped based on a company-vide prop'~ma identification scheme, body of information const~tuting an ansvuer to a specific subject
This code of two mutually exclusive facets enables us to iden- question with a technic~illy trained represerttative of a Federal agency
tify a product with a field of research. This code has been whose program is included. In this way the recall of the S.l.E.
adopted for use in administrative planning, cost accounting, sse ihrsett htaec' rjcswsasse ln
time allocation, sand internal reporting. The uniform use of sse ihrsett htaec' rjcswsasse ln
this information code within the Research Division umimixaes with the relevance determination. Results to date indicate that under
the vocabalary barrier between the use and information system the conditions of the S.I.E. operation, with the same professional
and provides the System with a self-indexing device for inter- scientists doing both indexing and retrieval, revirwing all outgoing
nal reports, subject material, it is possibx. to have a high level of both recall

Incoming mall is copied and registered by the information and relevance. Ind~ex structure a an important contributory factor
center prior to transmittal to the addressee. Copies of an in this result, in tsat relevant concepts are not scattered alpha-
outgoing mail and intramural correspondence are directed tobeialbuargopdbyndo tesefscnia-idxr.
the center. An information scientist analyzes eac dociinut btclybtaegopdb n rteueo cets-nees
wad selectis the project code and document descriptors. %his
information is punched into 80-column cards. The documents
are filed by code end the cards are filed alphabetically by
name, term, and by date. output forme iaclude informatioa,
documents, priatouts of document citations, and reports to
drug regulatory agencies. Continuous system evaluation re-
cults In reduced I/0 time, better utilization of personnel,
and improved user feedback and contact,
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IdiI ilE P.RSNA, NF~jtWRAI0N STt)RAGI. AND) RE;TRI EVAL. ORGANISATION ET CONSUI.TA1 4ON l)'U N THESAURUS.
SYSTEMIS. RihIrt N. L~antidu , Americean lUnivers ity , Levkrv 'ra~ncibs IBM 1'rance, 168p rue de Hivoli Paris, rrance.
1900 1) . St reet, N. W. , Wish iiigtoni, 1). C. Lorsquo P on interi oge un fichier do( urenina ire- organi-, A

Wt D. Vanev'r Buh copild a 111,/ifi setotlaido d'un systi~rno de rnots-cle s OU 11 dli ),fiteiltS , il est
Itu cctin iii \'riisvr lir't ivlv, "As Wd Miaria rhigk ine y en Vq~ika -6 tire (le con ,u Ii r pI. tl .1! I, "- n' in. th6s'auiusr
p(015 At loris in, ýIoi sthy H. A'redice May ilijirk size tcom- permottdrnt de d~terif.:ner lc , teirnec' no , trle , ,uffi.3ants

potter-diivveil hiighrly wiiioI't-oi ized, personally corgaruiviei, pour d6finir Id demdrnde tie $iti un.( nt~iti :.. Lait ri trc he do
Ind I v )d ti I Iurn storave and re tr ieva i system -- ces torme s rievient A d( tern-aner It ,) itl I~. it.. qtii constitue
,al ext4,isi oir of urn 's minvirury;- tbnvrel iii, he dubbed it I'onvironnrnc mnt se arantique J un, ., Ai :.. ( , (ri-vironnmon~rt
Mvinrx . All Af hiis predi'd h us arei isseritiailly with in pout dire automatiquernent o (t. t n a on idtfrant quo deix

0tte I .Ie "ta i the ar't today. Yet We have rito Mimex . liiw- notions scont (1 'utant plusý voi sine, que leur ,defiritions sont
)f o-vr novadmr epI- are, requirrsing beter's arnd plus sernblables . 11 e st dora po:,%i t[`c 1o conid~rer an the.-

prot'is~s jno use. Thiis ft hiappirning whire simriltari- nar'xc .firhior de cocumncntztion loxicoiog ique
iuisl y the ii aount ')I jfullo'sitlon to bot stuir d is Concernaint los mots-cle-s. Chaque rnot-ck6 est inuexiý 3 0 d
mountirng at anl evir- inrrerlinslg rIIti'. do di finisseurs cc qui perinot une setlection automatique c0

iri ji~tituit joril i/ed doci'urent stor age, '1id l'envirronnern( nt. L'avantage ossontiel do cetto m6thodo est
41 ritricval systems are growing rapidly. Miriy are ( im- do permottro une (onstruction facile du th6saurus, puisque

puthr-dr iviii. lhumans oif teni seem to be econs ider id as los relationsb s6rna ntiques sont d~termin6es automatiquerrent.
peripherail to these systimns. Cons id-r'aticon shuiuld hi' 11 us d ilutre part possible de caiculer des onvironnements

givii t Inrt sirg ti i' I cliicyas wll s rdurrigpiu- ou mai~ns largos, on imposant un nombro de d~tinisseurs
tI iii cost orI p-r-si ria I I y oii I en ted juf orma t ion s tirage
and ritrieval systims. Tlhei recent development of cormnuns pluu, ou moins grand entro deux notions pour los
muroltiple it c# ss timec sharing ,systems I ikt P.roject MIAC conbid~rer commo relit-es. Les moyons automatiques et les
arid impiit i it pi ogi angnirig show promise in this area. programmes utiirs~s pour la b~loction dutoomatique do docu-

It is pr uposiu ltiiat an1 all out (i fort he inst itrit- morntation peuvont sorvir A i'exploortation d'un tcl thesaurus.
id iii terms, of iiliipmirit, prograim languages arid class!i- Uno applritrton exp6rimentale a et& r6alis6e dans le domaine
I ieatirir scheime, to makie available to a large number of m6dical. Un th6baurus. a &t6 constitu6 pour des noms de
I indiv idualIs iin Itle irextI dvieadd air upda ted versijon )Iimldee tlbn nvcauar oiaetld ~

Mimi ),. The proiblemt is no~t oicn srf gigamntie sttrits * aais*o tliatu oauar-fnaotld ~
bei maui'- ini tne statei of the ait as nirefi as it is a re nisseurs. L'oxp~rienco a montr6 quo lonvironnement dster-
orientation of -ii hinumai elf oltb to aitcompilish this minlj automnatiquement pour chaquc notion (ftart excellent et
goal. pormottart do no plus avoir do documents manquants dons les

reponses.

ON. `7 I~ %Ir/~T0 C:Alt U BIt-VTTS, X'C;3 LE DDY.AflE ECONOMIC ANALYSIS OF A TECHNIICAL !NFORMATIiN DISSEMINATION
d ý'.;>. -1 1-vrice- Lenoir, Socik~6 Brovntome, 414. Avenue du Pr431.. SYSTEM. Nathan P. Levy and Ross M. Sigmorn. Western Electric

lent Leninedy PARIS I 6bme - FR~ANCE Company., Inc., P. 0. Box 900, Princeton, N. J., U.S.A.
W., Pour ailer la recherche, le ý'o~risoariat h i l';nerre Mto- A crucial question posed by management when developing a

-:-ue icorfi6 hi on filiaio brevets, le 167elonpezert, on liaison technical information dissemination system is: will the
'uvec 11i'niustrie rrrivoie correspondrmnte, i'wre docur~ntation brevete participating engineers gain sufficient benefit fromn its
cocrnlrl'entioire de li dicc ientptcon convenitionnelle. Elle eat uti- service to pay for the s)stem's operating costs? An economic
lin,'c rnrr les chcrclieurs -t lea 3ervices ie propri/te induntrielle study, conducted on an experimental basis in 1964 in
.c,'roft et licences).Se ~i xaetao~u~ pcaid Western Electric, indicated that a technical inforaat'on

en brevets, que ceo jocunents sont d'une narnivui'rtson comnplexe et system can pay for itself if it services those engineerS with
B ruiicste, cotte i-nitintive a e~t'* rnixe irndiapenaable t needs for relatively large amounts of in~formation. This

-le brevet eat l'rnboutirrae-knt de is recherche et loit constituer conclusion was based on quantitative estimates obtained from
an le point de Vpa'rt de la rochorche hi aui~ve. Ce jalon -foit troe surveying the 121 engineers (mainly research. deormlopment

conruj 'wec pr ,cisicon. - lea toc'm.iques nucloiaires mont des techni.- and planning engineers) from eight locations, who were
let. -usrs de ~oin~te, h Avolution rinide; lea inveatianements sont 6levis participants in an experimental technical information

e* 1-'s oneuz irpoortants. - le brevet eat l1informartion tech~nique dissemination system. The questions concerning the economic
et to-chnolo,-i~ue par e'~cellence. 11 -.P-rsento A luti soul le 1/10 evaluation wore based on a concept which is described as the
de, naublic-t:ors te .r2-'-jcs. F'our 'vllter tcoute dinoeranon, tout "Cost of Iniormation Transfer." This paper describes this

CV nsa'illnre, il fal' ':t lispoorcr rnil-herert de cette ind'orn-iiton, concept in detail and relates the concept to a real
'on*. le t-' te-)rt "f. In iif'-'uaion no po':v'tient pas 8tre laiss6s technical Information dissemination system.
'mix chi'rchr'urs, le brevet Atant un doctment particuller, rnrement

ler attractif dana Et orme. Aznoi 7.500 brevets environ sont soiulec-
t:onn.5o chacue ann~e. Chacun d~eux s'ibit lea trnitements biblio-
---rrixq-ios habits'els. fait l'oblet de recherches Ie surveillance
et do correar'ordance, truis eat int6grA en collection de recherche.
De -lus, Il'nforr'ation r'at distribude I dans lea biblioth~oqueos des
cpntix's, nor industriela nu'i le d43irent, et -roe suz chercheurs.
ýr." revue ann'l-ticue (1) eat ddit~e, depuis on an en associration
avec l1wuniton, et avec l'aide do pltzsieurs centres nueldaireseuc-
oropcno nu1 Al.-boorent lee roisurola teclhniques des breveta (lana la

lrtnTu d'orioýxne et oe. anplais). Cotte collaborstion a permis d'd-
v-tor ia -;ne-titior, de trrrvaux identiques en polus jeurs Doints de

In i'o~u-,,ut6. et 1'amlitorer is rq'ualitoi, et lai poinotrntion de 1im-'
fornn'iton. Celle-ci est r-iae en n4ncoi~re stir bande perfor6e Priden,
et pout ftre tr'.nspos-le asic carte osi bande nagndtque li.

(1 )':a Propri'&t6 Induntrielie :-lucl4airoa - Atomic Pate-it Abstracts"
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riIEE EXAMPLES OF COOPERATION. ,. a Le•arie, High Authority COMPARATIVE COSTS OF DOCUMENIN nDEXING AND BOOK CATALOGING.
ot the European Coal and Steel Community (E. C. S. C.), L. H. Linder, Aeronutronic, Division of Philco Corporation,
Luxemburg. Ford Road, Newport Beach, California, U.S.A.

1. Medical, Mining and Iron and Steel Documentation Pool. Costs of storing and retrieving information are not well
Created on the initiative and with the financial and piac- understood, and little information is available in the litera-
tical help of thie High Authority, it is destived to improve ure to provide this understanding. This study was undertaken
the medical information of research institutes in the Euro- in an effort to determine and compare true costs of indexing
pean Community specialized in the field of pneumoconioses, reports and cataloging books. In a prior study the author re-
dust prevention and suppression of burns. British experts ported an average input cost of $2.99 per report indexed into I
were associated with the work of the pool The research a machine document address storage system. Indexing was to ac
institrutes share Lhe tasks of scanning periodicals, wr ting depth of 12.6 access points per document. A similar study ofabstracts and translating;, they put all information at the tra'ditional book cataloging costs in the same organization is
disposal of the specialists in their countries. It. Trans- reported here. Traditional book cataloging techniques using a
lation-pool of texts in difficult languages, destined to Library of Congress Carns, the Library of Congress Subject
promote the translation by specialized Liistirutes in the Six Heading List and standard card catalog cabinets were applied
Countries of technical .ual- & steel-literature publhshed to a collection of 10,800 books and monographs. Labor costs c
in languages of Eastern-European countries and the Far East. ($36,683). supplies ($2,312) and equipment amortizati',n ($641)
m,, i. n ' ,,d ai ,*el -sector, the research institutes have totalled $39,624, or an average of $3.67 per item, an amount
been grouped in a "Association europeenne pour l'cfidnIAe ,ic similar to that encountered for indexiktg reports. 1ý,'Wevuv ,
la litte'rature technique dans le domnine de Ia Siddrurgie" since the system contained a significant number of duplicate
(A. S. E. L. T.). An agreement linking the H1igh Authority to copies, the cost of cataloging a book for the first time aver- f
the specicli?,1 institutes specifies, on the one hand, the aged $5.68 while added copies were accomplished for an average U
terms and .onditions for authorizing subsidies to encourage cost of $1.42 each. A further difference is noted when accesstra-,'...on work, and on the other, the obligations of those points are compared. For the report indexing system the aver- 0~.tiv benefit by it. III. Project for an automatic documen- age cost per access point was less than 244 while in the book t
Cation-pool in the iron and steel sector. In order to im- cataloging one it averaged nearer 95C. Since the two systems
prove their exchange of information, the specialized insti- deal with significantly different sized units of knowledge, t
tutes, who are members of A. S. E. L. T, aim, with the aid and because the associated subject authority control estab- b
of the High Authority, to make increased use of electronic lished for the book catalog was a more time-consuming task t
machines. A working-group is preparing a thesaurus of key- than the comparable vocabulary control used for report index- t
words in the metallurgical and iron and steel sectocs, ing,it is concluded that book cataloging in situations as de-F
taking into consideration all the terms of the existinginitscoluethtbkcalgngnstainssd-
classifications as well as the lists of ke known scribed above is inherently a more expensive procedure than is

clelists of key-words known at coordinate indexing. The final evaluation of the two systemsthe present time. The thesaurus will be established in five would, of course, depend significantly upon retrieval effec- p
languages, which will all be registered on an IBM 360 and tivenesf and retrieval costs of the two methods.
linked together, after which the machine will be able to
provide, ivr a given subjecL in particular, all the refer-
ences to articles in periodicals analyzed in the various
languages.

THE USE OF SECOND ORDER DESCRIPTORS FOR DOCUMEHT RETRIEVAL. A THREE-DIMENSIONAL ARRAY USEFUL FOR MAPPING IN FOUR- A
Miles A. Libbey, The MITRE Corporation, Eedford, Massachusetts, DIMENSIONAL, NON-COMMUTATIVE FUNCTION-SPACES. RU.S.A. K .J. Lissont, Petrol ite Corporation, 369 Morsi,ol IAvenue, St. Louis,

It is proposed that one way to increase the efficacy of K.ssouris63nt, P t C t es
document retrieval is to define to the computer the deascrip- Misori 19, U. S. A.
tors used to index the file. A computer program written in
COMIT to impleme'.t the proposal and to facilitate testing its In a recent article( 1) a detailed description was given of the use of
capabilities is described. Definitions are given to the non-commutative composition spaces for the plotting of properties of
computer as a string of terms called a "definitor." These polymeric materials. Several alternative geometric arrays were illustra-
termts, which act as "second order descriptors," are not ted for plotting in spaces of up to three dimensions. Since that time, a
normally those used as file descriptors. Their introduction method has been developed and used in our laboicatories for depicting c
provides a controllably broader base for link-finding and four-dimensional composition-spaces. The method is general and should
msatch-countim.g operations by the computer. It also makes
possible such things as introducing new terminology and be useful for the study of any four-dimensional function-spoce. The
biasing existing descriptor indexes towards special interests model to be described in this paper, although three-dimensional, has
or languages without having to re-index the file. The many of the properties of its analogous four-dimensional space, includ-
program computes a "pseudometric distance" between a query ing a place to "put" the fourth dimension. It can be considered a th'ee-
and each document and prints an ordered list of those dimensional prospective drawing of a four-dimensional space. It has
documents closer to the query than some chosen cut-off value, proved very useful in discussions of four-dimensional problems with less
(Large files would probably require some preselection, such mathematically inclined persons.
as that which would result from use of a concordance.) It
then substitutes for each descriptor its definitor and repeats (
the above process. The result is that the subjective human (1) Lissnt, K. J., "A Unified Method of Delineating Polymeric t
judgement required to evaluate the efficacy of introducing Species," Journal of Chemical Documentation, 3, 103, (1963). t
the definitors is reduced to a statement as to which list I
would be considered more useful. Use of the program to date a
has been only as a demonstration so no conclusions can be a
stated other than that the demonstratio' results would seem t
to indicate that testing on a serious scale should be under- 0
taken. (This paper is a result of work sponsored by the aMITRE Corporation's Educational Assistance Program.) b
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CURR3ZT FID CIIIVIIY AjND jVTuR: PROSPECTS FOR TlHE UDC A CURRENT AWARENESS PROG;RAM FOR Till% 1 ULl OF WATh,%
(UNIVZRSAL DBCMlAL CLASSIFICATION). G.A.Lloyd. PID, RES(JURCES. Baill L. Lunag. (Chief, Earth St ieai es Branch, dkid
7 Hofweg, The Hague, Netherlands. Daviad F. Hi se~ DepkIuty Diarec t or, Sciecei. Inrforiation auraxcilanrge -

International responsibility for maintaining and revising Saaaitlasoniaar lInstitution, 1730 MI Street, N. W., Washington, 13. C.,
the UDC rests with the FID's secretariat kThe Hague), whose U. S. A.
small Classification Department handles alkrou tine UDCbusi-
ness and carries out the general program of TFID/CCC - Central A coraiprehetasave priagtarin to pio~ ade iaifur~aatano ,abouit ongoing
Classification Committee for the UIDC. Although the FlD Ma- research art tiae faeid of water resolircv s lads been developed by thle
retariat normally does not itself publish UJDC editions, it Scaence luabrniaataon l-xch~aaagv NIu of tilt, Sraaathtsinanaaa Instatutaon.
controls all proposals for updiating and revising the UDC, Ra~aad arid uanaque solait auras to tile 1LWobll',1 of Luaraiato Jadreness an
issuing ?-notes to subscribers in many countries, with a
4-month period for comments P-notes, unopposed or after the w~ater faied are reqaviirl du, to Obw int.,n'listanat oiual interest an
agreed amendment, are authorized by FID and included in the tilias cratiL.1 .a ,are, tlta. highly aautcrdi%., ipliala) aidalar of the subject
half-yearly cumulative "Exctensions & Corrections to theUDC". Iliatter anvolved, tilt re.,.,aal proiif'rataiou Of rt Scar. It activitaes, and
Specific subject areas are covered by a network of main UDC the fact th~at a I ito 3 year gap cxist.s 1. twceaa inception of the re-
committees with working groups, such as FID/C 3 Social sci- searchi anvestigataons dud ainitial paabliactlion of fandangs. As thle
ences (Dutch-3erman secr.), FID/C 55 Earth sciences (U. S.secr) newly-estiablaslied nataonal catalogiang atlater for w~ater resources
and FID/C 69/72 Buailding & architecture (IBCC, with joint revsearch. S.I.E. cl~assifie', ind aniaanlýtro fur 1ienti.al ub a cat-
a.ID and CIB Participation). It is expected that more than lgowaer'sacatites-selaspvdnoneqs,
30 such main committee.. v~entuaaily be required to ful- ao fwze eerhatvtc swl Spoaag nrqet
f'il the CCCas longterm program, ahich aims to redevelop .nformnation related to specafac irnvestigators, anstitutaons and
unsatisfactory scbedules on more modern lines and introduce agencacse, and research topics. In addaition. all new research pro-
new 'common categories' in the auyiliary tables. Vacation posals recLeived by thle Offace of Water Resources Research.
of the class number 4 (by merging linguistics with Litera- -N-partnient of the Interior, for funding are referred to S.l.E. whach
ture in 8) has opened the way, after- the prescribed 5-10 returns related projects and propos~als as an aid in proposal evaluatiton.
year Iotarvationt period, for a planned new class spanning Each of thecse tasks has reqa-red thle developmient of special docu-
the pure and applied sciences in classes 5 and 6 and perhaps nientatton techniques. Reqaaareraents for the developitaent of a morle
bridgine; the ~ap between social sciences 3 and science & uoitdste frcalgnbthorplctona o-
technology 5/6. In applyine more facet analysis and nota-auoatdyse focalgngohfrpuaatn t o-
tion to future revision works the CCC will seek help from publicationi purposes have be~en studied.
FID/CR -Classification Research commixtterl, while a joint
subcommittee of thle CCC and Mi/rSR -Yrecharnize Storage and
Retrieval - still preoccupied with studies of mechanized
production of UDC schedules- will later investieate the
feasibility of using, or adapting, the UDC for macnine
indexing and retrieval.

A CLASSED THESAURUS AS AN It.?ECMEDIARY BEMETV TEXTUAL, LA CLASSIFICATION DE DEW~EY et. LA CLASSIFICATION DECI14ALE
INDEXING AND SEARCHIhG LANGUAGZ%. Gertrude London, UNIVERSELLE. Georges F. WORPHEVRE, Centre National de
Rutgers. The State Uhiversity, Graduate School of Library Bibliographie. Membre du C.C.C. (FID), Bruxelles, Belgique.
Service. Nowv Brunswick, N. J., U.S.A.

Many search problems and failures in the information C'est en 1895 que Mt. Paul OTLET et Henry LA FONTAINE,
retrieval, field are caused by misunderstanding the purpose fondateurs de I'Institut International de Bibliographie
of "indexing", especially the part played In it by language (devenu F4ddgration Inaternationale de Documentation) adopt~erent
with its infinitely diversified forms and meanings. The la Classification Dicima'.e. A l'coccasion de la premi~Žre con-
indexer's task is entirely use- I.e. retrieval-oriented: he f4rence internationale de Bibliographie (septearbre 1895). its
has to guide Inquirers to the Information content of docu- pr~sent~rent un fichier bibliographique enti-ereanent class4

ments, by reducing the multiplicity of word-expressions to suivant Ia Dewey. Cette experience, portant sor 400.000
categories and transforming these into index-eymebols. His fiches leur prouva que des adaptations oJtaient n4cessaires,
mseans are twofold: MI words and phrases (subject headings, ils propoa'arent 1 Melvil Dewey on certain noabre de per-
descriptors, atc.),(2) nlusetrs and letters (classification fectionnements, portanit, en particulier, sur Ia cr4ation de
schemes). In the first case difficulties arlise when the tables de divisions complementaires permettant d'obtenir one
symbolic functiot, of the index words or phrases is aye: grande flexibilit:4 dans le classemient. Par le fait m~ae Ia
Looked because of the nearness of the Index symbols to toute premi~rre classification 1 facettes fut invent4e. Avec
.extual words. In the second case the notaitional signifi- l'accord de l'inventeur, its publi~irent tout l'abord des

cance of the numbers or letters is obvious, but their extraits des tables, puis des adaptations pour en arriver
meanings are not always clearly conveyed In the general enfin 1 une version europienne dans Isquelle on retrouve,
statements intended to explain them. Interpretation diffi- certes, Ia base commaune m~ais consid4rablement dafvelopphe pour
culties in Indexing and searching have in recent years Led to servir 1 des fins bibliographiques.
the coepilation of thesauri, so"e of which try to standardize
terminology. The recognition of the complexities Inherent La collaboration entre Dewey et lea fondate.rs de la
in language expression should not Induce us to demand that Ftddration Internationale de Documentation fut tris Atroite
every author use the same words for similar topics, nor that jusqu' I ia premii~re guerre mondiale. Elle fut reprise
all indexes be confined to the seame symbols. Wie might instead directement apr~s la fin des hostilite~s. A ce moment Doke$
try to create Instruments that would help to convert textual Fellow y tut intimement li4e. Puis leas circainstances firent
or Inquiry languages Into Index-symbols (of various kinds) que lea besoins de plus en plus pr~cis de Ia documentation
and vice versa, end that would also act as "translators obligerent les europ4ens 1 ddvelopper Les tables originates.
between different indexing languages. This translation En fait decor versions diff~rentes naquirent.
function might be carried out by a thesaurus, consistinS of
clearly defined termsos grouped in systemastically classed end
alphabetically sequential tables, similar to htoget's Thesau-
rus. The structure of this thesaurus would Incorporate two
different, but complementary search meithods: the 1toplc-word'
and the 1s-moptic survey or topic- in- content "approach. whose
combinatix, might help to deal effectively with different
usier situations.
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"Ihld DEVEOalilT O A MACIIINE-SWILCIL1I,1E INI)E_-ABSTIRACT PRACTICAL COMPUTER PREPARATION OF BOOK INDEXES. Clifford J.
AN? DTr ALj....................•........"..., L Malonav, and Marvin Katz. National Institutes of Hlealth.
Drexel Institute of 'leclanoloLcy, :'hlaa:elphia 4, it. Bethesda, Maryland, U. S. A.

'ihe purpose of the study was to develop a format for The preparation of an index to appear in tile back of a pub-
ala index-abstract thut cot Id be searched by computer and lished book (an internal index) is to be sharply distinguished
laould provide data sn tht. form of key facts cou.t~aned in from the preparation of an index affording entry to biblio-

biaomedical documents as %.ell as retcrei.ces. Pathologists graphical items (possibly) unknown at tile time of search (an
determined those aspects of the liter. tiere for vhiel. they external index). The development of an efficient method for
misled ilnorrintiona recorded. A lo,.cal sequence of terms internal index preparation by computer could have considerable
for these aspects was developed %hich rei~nlted in the interest in general but seems particularly advisable under
crentson of a mitant.ure abstract (mini.a.bhtraat). A three definite conditions. The esployment of computers in the
thesaurus was aPrelareai foý the stmiinaidization of termin- publication of newspapers, books, and other material is now
olo." in these mini-abstractm. 200 documents repiesenta- performed on a routine basis. (Proceedings of the Inter-
tive of the literature on trace methyls as related to ristle- national Computer Typesetting Conference, The Institute of
olo,7 were ,.a'exed by this techriteue. A computer pro-ram Printing Limited, July 1964) Any additional service obtained
was used to store thl- tifornsttioto oil mitnetic tape, to as a by-prcduct would, of course, add to the attractiveness of
search, and to priit the retrieved mi us-ahstraits. Results computer typesetting. The publication of reports and con-
include 1) the production of a l-ilot edition of the Irace gresses such as this one, in which earliest possible appearance
l, t,,! lfl, ra~ture Inaiex-llandbook which contatins arraaa'p of of the published proceedings adds greatly to its value, butnirt- ! .htracts aIa reference boukers arranw.ed unsier of where author indexing is not practical or, because of the large
subject head..,-s, bihlxo ralphic citations, x and alphahetic number of authors of va.•',g backgrounds, is, at the least,
liqt of all autihors, and 2) inirmation about the uses of very difficult, has more to gain than would be the case in more
the mi't-abstract techusa ue. The muin-abstract meets most conventional book publishing. A third field of usefulness ex-otihe cristeriat testhltsied for T dexe s a abstractmeets msth ists in rendering indexing possible for material not now in-of the criteria establ ished for indexes and abstracts; the dxd hl e ao esaeshv nteps enal
majority of the paper. itn the sample renoire from I to 5 dexed. While a few major newspapers have in tie past been able
n.,s-asb.'t~rarts for coasplete cottent covera~ze; the time and to provide indexes to their contents, it is not usual to pre-eff ort iavolved in prop..rs:.g a mintint-castract depends on pare them and It is not likely to become so until some methodteflority ivofd than orstiaaal pap m sthe tt m eietho d on ~can be found to make indexing a by-product (not necessarilythu.ht easily. ahie techaiiue appears most successful with entirely automatic) of original publfcation. The featureswuhich distinguish internal from external indexing and whichaata.rs which allow a cause-effect pattersa or thoste where a make it easier to achieve have been examined in a previous
comparative st~atement can he made. 1he coribsi•tion (af the study. (Indexing Reports by Computer, Clifford 3. Maloney,
format of the abstre t and the capahilities of the computer James Dukes, and Sterling Green, TECHNICAL PRECONDITIONS FOR
nerrait tile dynamic hnndhlin, of mtterial -rovidinz for RETRIEVAL CENTER OPERATION edited by Benjamin Cheydleur) One
ochire f toreace anal search, for data retrieval in addition major difference lies in the desirability of very detailed in-

to reference resonse, anal for a permanent, easily titialated dexing, yet little space can be allowed to print the results.
handbook ulaich call be used by researchers at their desks Study of this problem has led to the development of what we be-
or in their laboratories. lieve to be a practical scheme, which has been tried on sample

material. We are now seeking to apply it to an actual book.

TEXTUAL INFORMATION RETRIEVAL AND THE IBM SUGGESTION ARRANGEMENT OF PRIMARY PUBLICATIONS. D. J. Maltha, Director
PLAN Joseoh J. Magnino Jr, Thomas J. Watson Research Center, of the Center for Agricultural Publications and Documentation,
CHQ ITIRC, P. 0. Box 218, Yorktown Heights, N. Y U.S A Wageningen, Holland.

The IBM Technical Information Retrieval Center orovides acomouter- Primary publicaLions constitute the basis of documentationof the sciences. The greater the uniformity of these publi-
ized in-house information retrieval and dissemination system for the cations in the arrangement and development of topics, the
scientific and technological community of IBM It is in ooeration using easier is the task of recording documentary datc from them.
a textual information retrieval system for retros-ective searches, current Various attempts have been made to increase this uniformity,
awareness, monthly bulletins, and special library tools, of IBM techni- but these efforts have met with resistance from the authors
col documents and selected non-IBM documents. Over 120,000 techni- because they feel that their personal freedom to publish is
cal documents are on magnetic tape for this centralized service A hampered by the observance of rigid rules. It would, in fact,
specialized appl1ication of the normal text information retrieval system reduce the level of scientific output if the author's ideaswere to be confined In a straitjacket. But it is a generally
is using this system to search IBM Suggestions, to orovide the necessary accepted requirement that in a primary publication the re-
capability to determine whether or not a particular suggestion is new or search worker should follow the shortest possible path be-
is one that was Previously submitted. The system, tested on searches of tween the exposition of his problem and the conclusions, and
40,000 suggestions, uses computer and teleorocessing techniques to as- that lie should pursue a logical sequence of thought. This
sure that 200 searches (new suggestions) are accomolished daily within means that the same arrangement can be recognised in many
a 24-hour turn-around time A descriotion of the normal text I.R. primary publications and that a number of fixed points may be
search system and the operational procedure, using the IBM Suggestion indicated in this arrangement. It would be extremely usefulfor the processing of documentary data from primary publi-plan as a special application, is detailed in this reoort. cations if these points could be readily identified. It is

therefore proposed to mark these points by means of symbols
in front of the lines or in the margin. The requirements
that such symbols should comply with are being discussed.
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Among tit, rt quz.t tvtlist, Ir .1 ,',p rf-.1nSltVo' I t 2 Lal -i r- A10 'r F . i . .r . 7.-
I- illn I t r4 , ý nd rt.t i IIval s5yst , is t he ahi.'y t I , 3 ar7h 1. r, . z,. '. • . .

among a t i I f (t,| i.-II str,.ý.cturt.- ,,th " 'r iidivid,.$l sv- F''.. ... ,. I. . ' . . ;
-lund's and lot lad~sts ,A comoounds oeav int. h; da ti dtsirtd t.. * .. " . ".

sU. ,t.0 t Io r, tit in, al a .trutt ues are shown in writ tte'.n L ("- I r I
mun nikIt )n sas ik tw,,rk' ,I as a, i and btndo, but lines" nt - . . ,t. , '
tIins (os iut ing ý,. st.que-. s of symbols a r,-' pret't..cd for -. .. t .I. or
I.'.puter input A rout it, has bLen dvelo1,d. .r tht PILOT .. . ' * ' ,. ........ ' ."
rtsear(ib .,nputor at iaIity, rising liayward notstions .t ,. , .'. .. . . . . .W. .
liaywa rd. U S Patint Oil iet. Report no 21I to mind e~ther '' ' 7 .r'.,". *r. . " .
individual (omplttI tLo'pounds or simple but om'uion typis of i.,... .7 * . ... *7 , . Mi. 'rac°

iheroical substructure•s. Th. itehnique t I ies on not.hing i . ' " .. -. . . A .' 1 /ty
symbol str ing charatterist it of the subsitrutturt- sought (or an........ .......-..... .'n, ,A. 1 " . C.A/.
entire notation) with strings within the tomplete stru,-turI . . . I " . " r r
notations. Provision exists Ior interruption of the sym',oi .' . . *;-,,-*' " . '. ' I . . The
string by arbitrary subsirings and fot a special type of Per- *t t r, r', ,' .. 2' ,r.or rqIex.
mutation associated with cyclc substructures Hayward nota- . .F' 0 t, '. , .o 'r o. . . ,rrw, ant
tiois for structures are entered in ASCiI (American Standard I ' .'. . 2 .... . 7.. -2 . Y, V r mr r(;'Og4
Code for Informsattion lnt.rchange), together with serial r ,,, ' ' . 2. . . o''t , , 0 r |r,;.tt-., .7. 5.7t. ii
numbers and control codes that aid in limiting errors, and are I I V.2. r' r, '. , 5. ,i. ,7N2 .v,'.Y. .. , 4, vord-
paiked for storage. Questions artn ntered similarly, either . , ¼ "", P, -r, * ' . ' '. ".'. ' ,' .r.' 'o.rtii.
at the time of search or into a file to be called from by . 7 r. . . , * ... ,,.''t r .7 7?., r~e:
serial number. For a ;earch the question is unpacked into .2.' '2r . 7. :,'.'-.. u ', ' c. .:.' '.o. 1lcrx.' . , • ,.' .2 ,-
separate characters Lath file notation in turn is unpacked, 1. .. c. T . :33,:. ." ', .ted 2'ur ti.f. at'3f ri.t " s is
and the abbreviations used in the Hayward notations are ex- ...... v. IS.......... . . A•. s / It- ?. sit e. of'filin
panded. A question may contain any numbe:r of alternative r' - a t.'at. .v 2i. . w. . word-_ 5,:, to d f'ro.m 'he "r,.nlnee
att ptable strings of charectets, thus providing the Boolean .- .* . -. 7''... .r,., I,' Erg27, * T .. "-5", hawo- i.'r. app-"t or". Points within the strings where arbitrary substrings ' r' 2. A -.. 5'.v, : I~ .3 t'.7, . •5 3 i 7.2*rJ.o.i. A,*i.tLer
are atceptable are labelled by a "don't care" character. Per- Y II'; . ' I 't -' •" o-e.1".'.!. s . I .irac'Ino? 7 Wt,; 0
mutations of strings are made on a substrini by substring t " - .. r'.' pA.'r. z'I a5 s '1 A:.-iurehu .
basis. This search routin" is intended to be one module of a .',...u", ,, wI,. . . x,, r .o '. .7 rrn.2*7onr, w3, Ir. t.re
comprehensive chemical information handling system. It p,a-. Co• :',f.22tr' t.. co7.7.2.o 0 ,131' rf.ct crarls.
provides one route to structures, the most common access point L"r.ur t, , E.,r ;),_57, C*.

1  
A , . '.or..io the i trr .atlor.

to chemical information a Loc.1 'r, I :I' 's Id r, Ifve . 1 xtet, . IT(.5°
Vur r,_|,. 2 .c 'I .t . Its• w 7. if .n , toa. to pr, vide a' ef'.'c tivt

]'. t re.ace .a.n 1 t.,_n' "7,C( r.ern", AsL .atlonfi .n Eiropt.

ON TliE T.CONOMICS OF CONUIUTER STORAGE AND RETRIEVAL "MME CN WE W'T CO( I'r riEi.Na
lI. Marron. Assistant Director, and M. Snyderman. Deputy John iloartinson. Inst.for Advancemnent Orliedical Gacitm.nictaion
Assistant Director, Science Information Exchange - Smithsonian 9650 Wise. Ave. Bethesda, Maryland. U.S.A.
InstituUon. 1730 M Street. N. W.. Washington, D. C., U. S. A. "All chie' and no indians" is a Mrumon corplaint. Yetthe

clear recognition and deiarcation of prol'essional from techri-
Despite the widespread interest in tile economics of computer cal c" ser.i-profesSionnl t.asks in th'• inforroiticn sciences As

storage and retrieval activities (spectfically the cost of performing only beginning tc emerge. If nr(fessionalization in thi fie!,
searches and preparing reports) there is lihtle defintvs discussion follows the pattern of otl.ers, sharper delineation of respcnui-bi.lities -dill occur. (uarr analogous examples can be drawnof this subject in the open literature. A few operating installations fro- nedical fields.) -- The growinrh denand for library pertaon
have released data on unit search costs obtained by dividing total nel has brought such terrs as LIBRARtY ?T-HNIiZIAiI c LIBRAlRY
computer processing time for a batch of jons by the number of TEC•dhICAL ASSISTANT into wider ure. This development has been
search questions in the batch. By so doing, however, the costs formalized in the past decade (auni largely within the last 5
for separate single question searches or for building, modifying, years) through establishment of special curricula to prepare
mahtiaining and updating the file are neglected. These cost may students for jobs as Library Techniecans. Approximately 25
be large and can hardly be disregarded' schools in the U.S. offer such courses. These are mostly 2yeaprograms leading to an Associate (f ;orts degree frorn a Camini

ty or Junior 3ollege. -- Througi. sit* vititot, phe-v interviewsAlternative techniques have been studied for costing unit and corresnondence these training vrcgrar's have besn surveyed
searches which include these factors: (I) Computer times for all to answer a number of questions. These incluu.-:
searches batched or single (2) Proration of the cost of a batched aho is reor I into these progr's az,,d q..r what mans'
search to each of Its component parts and (3) All computer times elhat train; d experience do they receive?
for file modification or maintenance tasks. Theoretical results at is th ,is for the design of t~he curriculum?

lrmat are the chief problems in the adiministration of these
have been compared with actual operating data from computer progam?
searches performed at the Science Information Exchange. Further. here have Library Technicians been placed and what is the
some generalized relationships have been developed which can be nature of their employmnt experience?

'hohat future problems are anticipated by those responsible
used by managers, analysts and designers for qualitative and for the develoopment if these program?
quantitative assessments of the impact of file modification and ahat lima of research are indicated to help solve present
maintenance task on search costs, and anticipated problems?These programs are often characterized by all the difficulties

of rapid growth in an effort to meet explosive problems with
This paper confines its attention to direct computer costs rather ieager resources. The .rowth r'te of these ;'=,gram. s

only. Later papers will deal with the overall costs - which include appears to be increasing, however, rmch work on turricul=t
programming, analysis and overhead, development needs to be done. Kany examples of succeasful em-nloent can be ef ted. -- copies of the Finil Report to the U.

tiffice of Education will be arailable. Cral oresentition v.wi
focus on discussion of selected examples of Recroitrent;
Trainigg and kzL2Ment experiences.
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I~l% C(VFk.N ,E, !N:.EXIN1 AVID OVf?L1AP OF ABLTRACTIS A PROPOSAL FOR REDUCING THE TIME LAG IN SCIENTIFIC PAPER
*!o~~titynmdt;riure Srtr.Aslib, 3 &el3rave :ur.PUBLICATION SCHEDULES. Hunter P. McCartney, IBM Federal Sys-

lo!'dmr SW 1, t~r~d tems Division, 7220 Wisconsin Avenue, Bethesda, Maryland, U.S.A.
.3tud tes of the covcrrmge nric subject indexinr- of 3b.-trrcting Th o ewe eceiving and publishing papers by scientific gour-

ndinhsxinc evcshv enmd sigtetcaoer-nl acts at cross-purpose,. with +.*so journals' objectives. Auithors
nortol in J.I.oc ?0 Is (:Dec. 1964) ppg. 212 - 235. Cor.!rcheirsive hesitatet ikbig"coe"drn hsln eidadrss h
bibliogrrq~hie~s on specific subjects aire takens, anid the applro-heiaetrskWg"cod"uintislgprodndeitte
rri-te abstracts ' ournals examrined to determi2ne coverage, and obsolecence a year can odd to their subjects on the other (a year is a-
overl~q) between nbnstracts journals, of the references in each bout the overage time lag under our current schedules). Those con~-
bibliotpraphy. Then the subject indexes of the abztractz corned with a paper's publication - the authcr, the reviewers, the edi-
journAls are examined to fin-A the tersi under which the tor, the publisher - are well aware of this excessive log, but not much
covered references were indexed. Fifrareý; are p~resented for is being done about it. Ythe seriousness of the problem is shown by the
the coverage hnd indexine of the following subjectc : Nhgneto- proliferation of letter-type publications (Appolied Physics Letters is a
hydrodynamics, Evajoration con~trol, Determination of tritium,prmexml)stbihdoasueuhrsalerxoueofiey
' idionctive fnal3lout monitoring~, ?Aotivation rese irch, T1he redprmexpl)stbiedoasueuhrsarerxoueoriey
7ell. Mairnetic and electric suspensions and IBiolo'r1ca! con- subjects. But the advantage of foster publication by these "letters"
trol. Abstracts services covered include ^he ic~l boti"ct'ý, and by the "correspondetnce" sections of journuls could be offset by a
5'tencp Abstracts (A & B), Bi~ological Wihtrncto. Tn'e-< lower threshold of quality, for to meet these accelerated publication

l'_'ineering Index, %,:,Iear Science Ah tr-cts, "'schedules, editors are forced to settle for less than the preferred rigor-
otners. o~s review they arrange for normal papers. Much of the publication

log stems from a paper's review, for most reviewers sandwich this time-
consuming, and often onerous, work into crowded schedules and fre-
quently delay these gratuitous efforts because of their job demands.
Another delaying factor is the shortage of the specialized talents and
facilities needed to set articles in type. This paper is built on the
author's observations, on conversation with editors, authors, reviewers,
and others concerned with the timely dissemination of scientific infor-
mation, and on selected articles. No simple remedy is proposed, but
improved reviewer reward, an increase in special facilities and repro-
duction talents, and more attention to origination and presentation, as
well as to dissemination, would provide short-term relief. The ultimate
solution to these problems is to depart from our present methods of pub-
lication and to use the computer mare efficiently in publishing, class-
ifying, and disseminating information.

i'RECCCIRDINATICN AND SELECTIVE PERMUTATION. Nan P. McCandless,, TEXT9O. V. S.Mercer and F. E. Franklin, Automated
Fa~lfic Aerospace Library, 7t,60 Beverly Blvd..* Los Angeles 36, Documentation, i0epartment D78, Systems Development
Cdiii orn ia. Division, International Business Machines Corporation,

The precccrdination of multiple assc,;iations printed out Potighkeepsie, Ncer York.
in ord~ r to provid. immnediate access to tr,,e entire store of TLT9O represents a major breakthrough in automated
an information system will prýv'd,' a high degree of speci-
fi~itf. Tnis may increase the, voiume of the printout and text preparation. An IBM 7090/94 program. it accepts free-
d,'c, *hen tne permutatio)n printout req~jires several pages form text data and formats this data into 'camera ready"
f-- a -. ngle tens, make it diffi"It to relate the associ~ated copy that is suitable for reproduction. Through easy-to-use

'A ziptcr' s ehr Th'rr are various methods to correct controls, the user can specify formatting of a line, page or
t~as ,ituaticn, cn' of which is selectiv, permutation. By the entire docurrient. TEXT90 has both update and format

coi, den.-of tl e -coc'ipons nuhier are lnoe tongertperbty capabilities. The updating capabilities range fro-n the de-
scn~di'cr o srathe, and vario us be ariei for elonecto canbter letion, insertion or replacement of a character, word or

and~ varou crt afrslcincnb line(s), to the moving of entire blocks of text from one area

1. ' .rt lv' permutition base(d on type of descr iptors or of the document to another. This gives the user complete
j. .pt, . ranKIng. in this case tvoc or s.wwpral dfe-criptor runtrol of the document during its various stages of pre-

viritIr' are a icptti1, they say im. called majcr or minor paration. Formatting capabilities provide for normal
Jn. .riptcr ;if mcr,' thain two ategerics are consid' red, functions (e. g.., skipping, indenting) and complex functions
a x~.ri.'' A dt.scriptor values may be adcpted. By (e. g. , table and figure generation). These capabilities, when
thin' ortttoo it will be possi,ýib to sc' ct the tepe cf combined with double or single column format, automatic
d1, -r~.ptcr w,1 1, K will bf perrmted. It %i-i also be potslbl hyphenation and justification, assure the user of a properly

t -p.icte a.; ndac r look-up d- 'criptcr or index ent ry anyfomtedcu n. ET0sreomiptcaber-
cft~' typo, cf d-c.-ptoro. or include ifl the assoc~i- fratddcmn.TX9sfefr nu a epe

tv P. rs'U~tieJn anly of thi '.e cateqoni('. without havin pared on punched cards, or the data stored in the Adminis-
t,, m,iiil in n-.x entrie',. asob trative Terminal System can be converted to TEXT90 using

.- ti(Pcrnttinmay a-orb baceda on a combination the ATS-TEXT90 conversion program. TEXT90 output is
.lt d cja'.Ifcaticr, qi goup identif ication, printed on an IBM 1401- 1403 equipped with a 120-character

fy . Ucd thet apaesi euni fteascae upper/lower case print chain. TEXT90 has been proven.
it byte t-rdinated to one 0! several major

B7 r~s ethc itis cre is~y tat d'ccip-Thousands of pages... hundreds of thousands of lines... have
hr A rr.'tent iri ity in Mconp orvl functio secill been published using TEXT9O. It has made possible the

ýye~nt ilarty n coc-p or uncion illrapid dieseminatior. of up-to-date docurtwintation so vital to
.pp' a ii ;T 1". r .i:tu ra

The ;,rec,,rdination of the Pacif ic Aerospace Indcx pro- the success of the IBM System/360 programming effort.
tit,.%ti~dl cbsr rvations, for the alphabetical Pre-

. 0 .,rdi-'ticr-. ,nu a.,c for &eie,.t~d ar-as, practical
icn', fer tK'r pr.tocrdlndton and p~rmutdt ion of the

ta~c j,tinnjt. m. -týod , conid-red atove,.
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SYSTEM ANAAIXS• OF SCILIhTIFIC INFOR2=ATION INTHE FUITURE ROLE OF THE RLkCTITE TT.4.RITER LN DOCtLEETATION.
FIELD OF BASIC RESEARCH. Augustin Marta, Czechoslo- 41Ei Jk. au, Rocki rd Research instituto Incorporated.
vak Academy of Science s, U pajeovny 5, Prague, 10ii on uun Street, Cambridge, Mass. 02138, U.S.A.
Czechoslovakia. Within three years the reactive typewriter will be coming

Object of research: theoretical, methodological into use in documeatation in USA and overseas. The reactive
& organizational problems of SI (scientific infor- typewriter is the successor to the tape typewriter, with a
mation) in the institutes of natural, technical & telegraph line in place of the paper tape. Specifically, the
social sciences of the Czechoslovak academ e2' sci- reactive typewriter 1s a teletypewriter which acquires power-
ences. The purpose of research: creation c. effec- ful new capabilities through on-line connection to a nearby

h tive, coordinated network of SI centers, kethono multi-access time-tihared computer having large-scale storage
used: statistical questionaries, discussions with capabilities (C.N.Mooers."The Reactive Typewriter Program",
SI workers, managers & senior staff scientists. At- CommA v.6 p.48 Jan.1963). Between twenty and several hun-
tention to correlation of the personal & institu- dred reactive typewriters will be connected to the same com-
tional documentation syetems. Results obtained; ef- puter, sharing the cost. The cost is expected to be less than
fectivity of managing, rationalization & economize- $300 per month, complete. They will V widely used, replacing
tion of scientific work is in direct proportion many ordinary typowriters in laboratories and libraries. We
with informational level of managers & scientists. estimate that at leait 500 are now ir use. Applications in
Heuristic & methodologic differences amongst scien- documentation are )eginning. Typical uses include manuscript
tific disciplines do not allow to create unique all preparation, business letters, library cataloging, union list
-science SI system. Factors limitting individual SI preparation, transmission of bibliographic information, as
projects: extent of problems to be solved, ratio of well as computation. Users of the reactive typewriter will set
experimental, theoretic & information work, neces- up private indexing and retrieval systems, with retrieval
sity & possibility of using external sources of SI, being performed from their typewriter. Using communication
application of scientific results in the sphere of facilities (e.g., 74X and Telex) similar access will be had to
technology, existence & attainability of relevant various documentation files in national and international

9.3 abstract journals, indices & other secondary rpsou- bibliographic networks (cf. de Grolier in "L'Organization de
rces, useful life of actual SI. Scientists cannot la Documentation Scientfiaque" ed. Poindron, pp.93-15 4 ,
be excluded from the information process. He should Gauthier-Villars, Paris, 1964). de are developing a machine-
ind icate what information has to be put into memory independent computer programming language called TRAC for
of SI system & coo-erate in creation of effective controlling the interaction between the user and his reactive
indexing plan. It is necessary to raise theoretic & typewriter. TRAC has been running under test for 11 years.

ote technical level of SI work, aswell as qualification With TRAC, from the reactive typewriter keyboard, one can
of information scientists & other SI workers. The (1) store, make any changes in, and type out any text; (2)
problem of centralization or decentralization of SI store and index collections of entries; (3) store procedures
workplaces needs more investigation. Having intro- for doing things; and (4) access external cornunication
duced abstracting & indexing machines synchronized channels. (cf. C.N.Mooers, 'TRAC, A Text Handling Language".
wi.h effective telecommunication means, it seems Conference Proceedings, ACM National Conference August 1965.
possible to build up central SI institutes, to be published.)

INFLUENCE OF THE NEW GENERATION - COMPUTER DISSEMINATION OF JAPANFZE NUCIZAR LITERATURE IN THE WORLD.
SYSTEMS ON LIBRARY AUTOMATIONa 2ORMATION , Japan Atomic Energy Research Institute,
RETRIEVAL. Thomas L M.nder. Interna;,onal Business Tokai-iua, ai-gun, Ibarski-ken, Japan.
Machines Corporatiun, Federal Systems Division, 7220 The dissemination of Japanese nuclear literature i:,vnlves

-e- ,iconsin Avenue, Bethesda, Maryland, ZOC 14, U S A many problems, because of the language barrier and the way of
its dissemination. An investigation has been made of the sub-Changes and improvements in computer hardware in ject matter, using the papers whose abstracts have appeared in

rerent years have cau-.ed changes in the design of informa- the Nuclear Science Abstracts of Japan. Apprcximately 200C
r tion syhtems This paper is a discuýsion of the affects of papers, covered in the above abstract journal in the past two

increased omputer core capability, direct access, shared years, were analyzed; as a result, the Bradford's chart was
time, remote stations, modilar design and larger printing prepared. Thirty journals were selected as the core and cir-
font capabilitieb on the design of library and information cr.ferential ones, and their dissemination in the world has

a bystems The discussion will highlight the effects of these been analyzed in detail. Forty percent of all the papers have
properties on classification s/stems, filing and sorting been written in English; of these, 60% were carried in Eng-

lish-language journals and 401 in Japanese-language journals.
rules, throughput lime, computer querying vs output The percentage of papers written in English has differed from
listings, standard software packages and unit record con- one field of research to another, '7% for physics, 30% for
cepts The changes in personnel qualifications will also chemistry, etc. Abstracts in English were attached to 80% of

len be noted the papers. In the case of English-language journals, there
is a problem of correcting the English used in these papers.
These journals are intended for oversee distribution, and 20
to 30% of the numbers of copies are sent to oversea countries.
The distriLution differs considerably from one country to
another, with the United States receiving nearly 5%t of the
copies sent, For Japanese-language journals, on the other
hand, only I to 2% are sent. Reprints are playing a role in
the dissemination of papers. Thus, the state of dissemina-tion of papers in the world is considered unsatisfactory.
International abstract and index journals are made use of in
this connection. Papers written in English are that easily
accessible. For the papers written in Japanese, however,
there is a problem of translation.
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IcCU =N Tal IDRA PUBK In V1 DIS!M OF A SO=5 FOR DIMH STATUS AND CONTROL OF' UDC FULL EDITONS.
CLASSIFICAtICN. A oommosh and HLALGnmina, Dooumanta. D. Newcotnbe, British Standards Institution,
tic. Research and Training Contro, Minglore 3, India. 2 Park Street, London, W. 1., England.

Three concurrnt developmenst In Indian classificatory A survey to made of existing UDC full editions, i.e..* in
thought aret Inestigation on the methiodology of design, French, German. English, Japanese. Spanish. Portuguese
makdin the design work anmenble to scientif ic method, -Id and Polish, asnd of projected full editions. ecg. in Russian.
making the work of the classificaticnist and of the classifier and a tabulated comparison of the classes, divisions and
more productive. Productivity in design Is increased ty the
separationi of the work in the Idea, verbal, and notational "Iections available in different languages is provided. The
planes, bypassing the confusing pbonaeonal level by diving international and national organs for the control, revision
deeper to the near-sominal. level to sense the essence of the and extension of the UDC are described giving an indication
bonds, assigning a scale of priority to the problems to be of the purpose, structure, membership and activities of
de, it with, formulating guiding principlesr, and reducing the such organs, i.e. the Central Classification Committee and
strain on the memorby Ivthe use of seemoonic. Discusses th its special sub-committees and working groups, the various
residual problems in the application of the Wall-Picture national UDC committees and their sub-committeesi and
Principle In determining a helpful sequence smong the Firstwokngrus Fialnotietoivnfth
Characteristics in the schedule for the Personality Facet Inwokggrus FialnotieIsivnfth
subjects going with a Bauie Class in Commodity Production existing Rules for UDC Revision Procedure: general
Engineering. Observes a pattern in the formation ot groups principles, classification and notation principles, prepara-
with internal affinity among the First Characteristics. In tion and submission of proposals, treatment and circulation
step 2 of design suggests such grouping of the First Charac- of draft proposals, publication of proposals as P-notes,
teristics, the application of the Wall-Picture Principle conversion of approved P-notes into 'Extensionst and
first to the groups to determine a helpful sequence among Corrections to the UDC.'
them, and then to the First Characteristics within oea group
to determine a helpful sequence among them. ?his nearly
eliminates the flair necessary to select pairs of First Cha -
racteristics one after another for the direct application of
the Wall-Picture Principle to one pair at a time, and also
reduces the time taken to determine a helpful sequence among
the totality of the First Characteristics. Further, the
groups of First Characteristics with Internal affinity are
recogulsad -ve by a beginner without cob difficulty. The
groups of First Chariacteristics with internal affinity lie at
a level nearer to the seminal level thaw that of those of the
First Characteristics thomelves. The Wall-Picture Principle
gives & sequence of the First Characteristics which nearly
parallels; the sequence of thlinkn by the majority of the
production engineers.

T4E U717r Theod'r H. llelson, 7assar Collej'e, COOPERATION AT AN INTERNATIONAL LEVEL AS A MEANS OF ORGAN-
Fowieprsie, ~ . -IZING DOCMiENTATION NETWORKS. T. F. Noyon, High Authoritv,
WPr ar- atl an IhIst~oric livilie like that. c-patel by movatle European Coal and Steel Commnunity, E. C. S. C., Luxemburg.

tvt-. To su,'..e'iernt movable tyro., campe snch f~irt~er loven- R. Breu, European Atomic Energy Communitv, Euraton, Brussels,
t.4-ns as the "ortrot.., voe'~ace, -iavazine, booksvielf ard edl- Belgium.
tr.r. 71,e Lo..clnory of a~tomatic 111solay, itorel-crogram The constant growth of scientific and technical literature

r rsand h~ilk infomiation st orare call now for a like is giving difficulties at all levels: information ceniter,
rhnrpe o'1 inventions andi crnverntlcri: 11solay modes, orfaflizin individual research worker, management of research. The use
arrarqyementi, Rri acalet~ic anri trofesslonal rnles and prac- of computers can help, but cooperation and sharing of tasks
ticaqi ty,.% will nriv us t~ie most from these new devices. are also important. This can be organized ve'ticallv, with-
7hib Pacer Drocoses a new mellum, the lhvtertext. This Is a in a ainlfaeokgihamliupS etra h

Fonprlc terr for texts 'andI combnmst~o-s of trexts vitA' other i ainlfaeok ihamliups etra h
materiails' which, ý*-case of their strict,;rv, recuire auto- top, or horizontally, at thre level of centers with similar
r~tic har'ilnp aryi 'lsolanr levices. The hyc-irtext. will tvl specializations in different countries. The latter form of

-,1'1v lr'ar brvinchlni, a0, laree, with various organization promises to hold thre key to the problen, but
-. on to t'p es~-. the former must not be ruled out, because a multipurpose
The ideR of t-- tvrprtext is Usfnct. 'lr'r Inforilation Re- center can, for instance, prevent duplication of work. The

tri-.1~ 's-ecilallqt fisq-!-qirst~on ;in 'iierv search', Tnfor- hcrizontal form of organization implies international coop-
maticn 7isrilay -rr~esnt~ation of la..a dlesi-e 5 in a krocvn con- eration. legal links between. members and financial rvsourcL-s.

Awl ?ro dai' h,.i cIcn (ratn.ict#d-sanuence tiresenta-
Urna'r Irit' nnef t~e~ itsthe~en-al ase heIn the case of the European Coomonit. of six countries,

`-yrert,.sL is sAltel nnt ý*ist tý 3Mticilt-. watnnials (which these co~isare fulfilled. For instance, E. C. S, C.
pit' na'- ,i'clv' "to *O ne jrrpi i-fa-once and In- and Euratom,, car pla% a federating role in the organizat ion

str c,!or. 't ma corta~ ' zo. orf eneral ani eoecial 01 iniormation or, coal, steel and nuclear energv. Coopera-
.%At"--Ile vit t-wr aa' In cnnc*11 ndxd.Ab tion has in particular cases been extended to other coon-
tr.ay Vwnnarl..s of 9-uý-'ct matter can hne if'if-ed. 'itlertoext tries, e. g. the United Kingdom a,,d the ~nited States.

,,,, ~lit o!t. of' exlstinr writ'rrs, not -mchstnically heapi- Patclilsrtoso hswv) hnigeg ni"Dhav--rAll~v ultaa"blo'li aekiC'!nV~ to cons! lerati'ns of Patic alks One ptapern ofal uthiswo the raionkii lc Ei.C. inC
s wis*cani r%-d&"ocy. liIe anm anthology, the hypertext toppr. Oepprdasil h rainb . .SC
.I* ot' n'-ae etsa'' mtn fomdessof a pool of medical documentation torthei mining and steel

oririn.Al -in rc-q. It, NAY alqso contlin -- r~ and x"hsitr's inlestries, a translation poeA of technical texts relating
wr~tteo at. i-f'..'nt levels, ~ei-ittinr ScO-r1te ent"'e tO to too. and steel written in the more difficult langualycs

,is d''.e'.~clrro-inis, compi-tenees -tnl IntereSts, Al- and a pr)jcrte~l ýutomatic documentation pool In the field of
""n~, *.am 3,10 *a I'suh et~A41 s r OveP.iew aul ttwf des1ire. Stcel-ruieirg. Another paper describes anr .'t'matic infor-
A111114-~t ','.t-. cci II rr'-lia t~rt I'wcikir Mf 01dtin'orgý

or .xitplnatflon. It could hir- ews tyties nf muat ion storage and retrieval project set up t . Euratom
jrrsohlc sard'(qknvil?; or ujWmnrtc). waR" to show relations iinich .)ii s on be operational and which the United States
i 'nljaxej. footnr't-sý Ptrsnml"A' Pn )'* brows~n 1!. r roqlllne Atottic Ent.rgs Commnissi.~n is collaborating.

"'.r., strco5Cti-09 PlSCtisV oc'ts k"d mp-rv-4vur-~os,.itv' I ~rt ts- 'ed.oa.lrcc ln to .nrPf. and

W-,1' VI - PPr. e K:.ll'i,',lor nAtirs .riAt aril into1, :6Ct I&
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CONTRIBUTION TO TM STMD OF VITRODS FOR1 CATAWCGUING MUSEUM POIlIL.S ýr. _ý - ,.ýz zN L~ r : 4CýLC ::. _rý.RIA
COLIZCTION8. Yvanne Oddon eO-Ioam guav Doontation Di -Ztl:T,•ClO! U. UGUAY. 0,.uel Ort!z .uLo ; ., oh RRsa
Centra, Owes*o Ma 1 cP- ee de Fontenoy, Paris (7s), Fraome. C•Ds. uZnivorsicid de in In j,•lica, 'onte•lr+,

The cataloguing and olasslfication of muse• m oolleotions Los pasob en desurrollo slerter. ' recool ud ke oocantzerse
have not yet been properly oeditfod. Iv methode are exemiad en noterls docu-pnturla. Lo e•'•ct c-s! tot I 1ic udlos pirm
in this paper. The first om. meat for general or regional hz.cerlo y otrs deflclencitis, Inzld,3 r: -u,3 e3O*L ýctlvlcOd

masa of meditm mli., It based m a visual oataloguin and so Fortel'-,:. Se sore r un 1i I" :.,.o1 _,ýial dcl
analysing principle with use of especially desipgd "Synoptio 'elF y do los ...oclis crrc -o -- ,. s oe Inl.
oards: a standard descriptiv card Is filled up for eaoh as- lI.r otru nr.,t1vloid, ývtrc ,'e oedlorso a Is 1E, to-io:. del
e*m objeot and placed in the pechat of a Synoptic ooded card cnt•logo colectl-o nf,ý! nnl, en. e,..' -.- ," os.do.
bearing coloured sips corresponding to the smi oharaoteris- al,indo ol cotflowo colect!vo : so e . -. 'lt.Jslen
ties of the object. It is thus possible to refer rapidly to do documentos, - .e --r-trn lAevar s
colleoti•es according to their origin, date, made of acq•a•s- Ca-o lo s clentes - royecton: r%,0 ' cOrprns; co.n
ition, mterial or technique, author or species, state of dMnne16r. con los centros b1b1irr*f'1c-, - ,ror-1' .; l' -

a onservation, location in the museum. etc. The seoond method Ie necionol; IlltsiE de •b!-t'-c,, '. Ittc,• 2.%:ecC•l17:idos
refers to the 'Filmorex" gystem, codified micro-cards, ishia e Investl1 do-)3; "nwvstl -,cl -,es %c .C ;L l' - 1 revlzt.-
are well suited to the eleotremic selection or' museum pieces. noa1'ntleas re.T.'toe.. ; -ý- I-
They reproduce both the descriptiw cards and the photograph .c odlestretlento pnra esti.diantas o mnvestlo-iaores; •ndlces d,2
of the objeot, they can be cheaply multiplied in order to al- revictas, conereso3 y blbll1rv!'1es o.ee'3llls; blbl!r3-
low for several pre-classifled catalogus and they can oute=- flus do oibllo.-rnffas; blblio:rufIns eecci.lzods.; is'roo-
atically, by photolisting, give photographio enlaremute on clon y refevncla; aloltines Ic,.Ir.-ra'flcos; propanu.r y .st0a-
paper. Such a sethod Is of *ours mostly suitable for "ass d.stlea. Ze deien hocer' -lnnes de realtzrici-n Inmeeoltz y c. -
oataloguing' and for use an a national or international level. vechar los esPierzos Pis os no soor•ul-s, coordinarl.s y

taolocer un proPLmr desarrollo doct.mentarlo. Los ro.4itados
on r. se a Is reslizaclon "o .- : , crc.ron Is conclencla
nscl-nal de !as neceslcodes docusentarlas lo c3sl se loFre co,
leehos y no silo con plaenes. Diando se alconce a dw,,ostr.r lo
realizado y su utildad, htbr6 -ueoros pernoctv,,:; 1iý q,e 1--s
outcridades destinon los iatos oconozocv idisponsablls parl
epllicor las tocnlcas zocernas de aoc,-entaclr- -ez.. 1zso.. y C..

laborer en planes reglonslet e Intornacionales Ce docxcetecion.

PEER-GROUP JUDGMENTS ON SCIENTIFIC MERIT: EDITORIAL REFEREEING. STANDARDIZATXION O DO CUIATION AID ITS IXFIZ i 05 2iITr
Richard Ii. Orr and Jane L. Kassab, Institute for Advancement of ING O CWEICAL JOURNA• S I1 JAPAN. %"MkJM .Z Central
Medical Communication. 4040 Locust Street, Philadelphia. Research Laboratories, Ajimmoto Co., Inc., Suzuki-chop
Pennsylvania 19104, U.S.A. Kawaski-shi, Kanagawa-ken, Japan.

In making decisions on awards, honors, promotions, and pub. The standardisation of documentation is carried out
lication, the scientific community relies on peer-group judg. mainly by the International Organization for Standardization
ments of a scientist's work, i.e., on the consensus of col- Technical Coasittee 46 (IsO,/$C 46), which approved as far
leagues qualified to assess his accomplishments. Despite the tens of ISO recomndations on mocvamntation. Unfortunately
importance of this method of evaluating scientific merit, nei. Japan has no -national standards of docemestation. Though
ther it nor alternative methods has been examined objectively, the editors of scientific journals in Japan had their own
Because the practice of using editorial referees to judge manu. rules of editing according the modern minetyrs needs,
scripts submitted to journals provides a model of the general they we never coscious of the ISO recommsndations.
method that lends itself to systematic analysis, and because Rightee. leading chemical Jourwnla in Japan were eamained
editorial refereeing is considered to be the primary means of for the possibility of accepting the I10 recomandationai
quality control in the documentation chain from gunerator to ISO W215, 'Presentation on Contribution to Periodical," is
user, it was selected for the first of a series of studies on generally received exept recording classification marks;
evaluation of scientific merit. The alms of this study are: the use of 130 321A, "Abetracts and Synopees, is not
1) to assess the editorial refereeing process quantitatively, sufficient, b&. most of the journals cos to introduce
2) to identify factors that affect the process. 3) to generate gradually synopaes in each articles, bat resist to have
hypotheses on how its reliability a&.d efficiency might be is- abstract columns; for ISO •77, Blibliographical References,"
proved, and 4) to compare the process with other means of the bibliographieal desecriptios of books or other separately
evaluating s.ie%,tsfic merit. Lditorial records on all manu. publiahed work as referemes are not standardized, and if
scripts (almost 5,000) submitted to two biomedical research comtributiona to o6llective works or symposia are used,
journals from 1957 through 1961 were the chief data source, their doecriptions are dsmorato; ISO 3S, IaWout of
These journals used a fo&2 for referees' reports that required Periodicals,' is generally received, but in same journals

C. a numerical rating of scientific merit (1 - "superior", 2 there are no existence of title pa@es, imcc lete biblio-
"good", 3 - "low but acceptable", and 4 o "unacceptable"). In graphioal marks on each pap, or doubling of pageoations
addition, a ample of the manuscripts submitted in 19S7 were (paginations both for issme and for volu are recorded
returned to the referees who originally reviewed thea to be re- 6an eaob page); 150 18, 'Short Contents List oa Periodicals
evaluated in retrospect. The findings to date include: 1) On or Ot•er oemments,' is received J- aM Jooials; ISO R30,
the critical decision of whether a paper was acceptable for 'Iibliographcoal Strip,' is scarocey applicable in Japan's
publication, referees agreed in about 70% of all cases where Journals; and 130 34, "Internati6nal Code for Abbreviation
only two opinions were obtained. 2) There was closer agreement of Titles of Periodicals,* is never applicable in chemical
on "poorer" papers (ratings 3 and 4) than on "better" ones loumrals In Japan because gaaLAWasla is very
(ratings I and 2). 3) ! referee's retrospective judgment about familiar for Japanese hemosist to result to use Qm&2a
the acceptability of a paper 4jreed with his original opinion £WIz.t' code for abbeviation.
*boost as often as two different referees agreed. 4) In their
retrospective judgments, referees tended to find fewer papers
unacceptable.
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""ESTING rie EFFECTIVENESS OF A TIiESAURUS-CON- Z;ATEGORIES AND RELATORSs A NEW SCHEMA. Jean M. Perreault,

Florida Atlantic University, Boca Ran, Fla., U.S.A.

TROLLED SU ,•ECT INDEX. Paul E. Palatt. Amcrican

Society for Metals, Metals Park, Ohio, 44073, U. S. A. In a mechanized system of bibliographical storage and re-

The Heview of Metal Literature, a metallurgical trieval, the need for a more adequate system of relational
abstract journal pubished by thie American Society for Met- terms with which to eliminate the chance of false coordina-

als, has instituted this year a thesaurus-controlled Subject tion (and to make possible new complex claisifications ) be-

Index. The objective of this study is to determine the content tween extant indexing/classing terms (whether verbal or nota-

and format of the index so that the user will be provided tional) led originally to a comparative tabulation of various
with an effectde retrieval tool. rhe measure of effectie- available relational and categorical ch Their omis-

sions seam traceable to their pragmaticMnon-systematic) orn-

ness used is the computer output from the 'telegraphic' ginationst but even when taken as one collated system some of

abstract s~stEm employed by ASM over the past eight years. these omissions remain. (Several available schemata are
The same file of documents (approximately 3000) was both shown and discussed.)
hand searched through the subject index and computer

searched. riTe search questions were selected from those An alternative route to an adequate and universal schema is
submitted by subscribers to the ASN1 Information Retrieval described: Just as there are signs of interplay between 'gen-
Service and represent a cross-section of all the types of eral categories' in the setting up of the extant schemata,

quervieoand represvent ah css-sectionaoly a the tyeasos aof such an interplay, systematically carried through, is made

questions received. The study analyzes the reasons a docu- the basis for a new non-pragmatic jchgem. 1he general cate-

ment was retrieved by the computer search of the deep index gorles used are a triad of trladss CANONIC (e.g. lateral,

and not retrieved by the subject index search. Quantitative axial, vertical)i POSITIVE--INDETEUI NATE--NEGATIVE (e.g.
results concerning the effect of indexing depth on retrieval active, interactive, passive); and TOTALITY--TOTALITY/ELE-
efficiency are presented. The results of this study have RENTS--ELEMENTS (e.g. subsumptive, determinative, ordinal).
led to changes in subject indexing practce and these chnges A notation of letters (a--j) or of numbers (1--2) embodies

coupled toichang n subjeut indexing arexprctiead theseachans the concepts in a hierarchical arrangement, offering rela-

coupled efth subsequent testing are expected to lea' to a tions from the most general to the most particular.
truly effective subject index.

(A chart abstracting the conceptual types from the various
available lists is given as introduction to (1) a fully sys-
teaatic 9.bi (2) a classified-index tabulation, and (3
an alphabetical chain-indexed tabulation.)

Examples are given of use of the schema in combination with
U D C numbers in indexing narrowly- or broadly-focussed docu-

ments, and projections of results of the combined system when
used as a strategization for mechanized searching are given
in discussion.

AN INFORMATIVE ABSTRACTING TECHNIQUE: DEVELOPMENT AND VERIFI- ORGANIZATION OF NUCLEAR SCIENCE CONFERENCE

CATION. Dan Payne. John Hale. and Sara Munger. American LrTERATURE. Marlllaet L. Pflueger. Division of Technical

Institutes for Research. 10 Amitberson Avenue. Pittsburgh. Information, U.S. Atomic Energy Commission. oak Ridge,
Pennsylvania. U. S. A. Tennessee, V. S. A.

The goal of the research was to develop and verify guide- scientific information presented at conferences Is becoming
lines for preparing highly informat-ve abstracts. In terms of
objectives. the study was intended to develop guidel nes that a permanent part of the recorded scientific literature. A study
result i, abstracts which (I) provide maximal support to ob- of review articles on nuclear subJects shows frequent references

stract-users. and (2) result in conSistent. or reliable. ab- to conference papers with no Idication of publication. While
stracts of scentifc/technical material. An Abstract Form many conference papers are eventuallypublished in Jourials,

and Instructions were developed by integrating features from they are often quoted Wd referenced as papers before they be-
132 di fferent sets of ebstraci , ng t nstruct ions received from come part of the journal literature. Many conference papers are
requests for such instruction, ient to 276 organizations. The nevrpublishedinmorepermaentform. &WtheauthrIsthe
form consists of a number of sections and sub-sections. gen- nla pubied in T he author issthe
erally related to the organization of journal articles, with only source of availability. The U. S. Atomic Energy Commission
specific instructions for each sub-section. Two Studies were has attempted to coPe withthis t-e of nuclear scienceliterature

conducted to verify the utility of the abstracts produced by in a number of ways: by acquiring and announcing it in Nuclear

the guidelines. In the first study. a test of consistency of Science Abstracts, bymakingl.publiolyavailable, and byusing
the abstracts was conducted. This test was based upon expert special indexing techniquen to aid in its easy identification and
judgment of similarity of the amount of information contained location. A unique KWIC indexprovides access to information
in eac, of the sub-sections of an abstract. Six papers were
abstra.tet by three different abstractors. The 18 abstracts titl inscreetnubering sytem bd togtwordnthe
were judged to be 88 per cent consistent in terms of informa- title. A discreet numbering system bring together preprinte of
tion content. Tests of performance support involved comparing papers presented at a conference And links them to the published

performance using abstracts with performance using full text. proceedings.
under two different conditions of time. on tasks known to be
dependent upon textual material. The first study, employing
20 senior electrical engineering students. indicated that
there was virtually no difference in quality of performance.
but that significantiy less time was required by students
using abstracts. The second study involved four different
general tasks encountered by scientists in industry, and in-
cluded two types of abstracts:, the general-purpose, or full.
abstract, and an abstract "tailored" specifically to each of
the tasks. Subjects were 228 students and 40 professional
scientists. Results indicated that both abstracts served
about as well as full text. but with significant decreases in
time required over the two abstract types.
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ILA1'ERAL, A:'D :tJLTILA.'ERAL I~:rERrATI7'JAL COOPERATION IN ANALYSIS 0OF CITATIONS IN SOURCE PAYERS IN THREE RETRO-

SCIENTIFIC AZ; FCI.;;CAL INlFCR!IA7I0N. WocichPid,Cen- SPECTIVE BIBLIOGRAPHIES ON (1) hYDROFOIL CRAFT, (2) CONTI-
.ralny In tytut lnformacji ;aukowo-7echnicz~nej i Ekonomicz- NENTAL DRIFT, AND (3) TSUNAI4IS(SEISMIIC SEA 4AVES).
nej, ýJarnzawa, Al.Nivoodlerlodci 188, Polska. Sharlene Rafter,U.S. Coast & Geodetic SurveyLitbrary Brit

A concise outlhne of current trends in, and develop -11800 Old Georgetown Rd.,HockvillejMd.,*?
8 5?, U.S.A.

ment of, internatiknal cooperation, bilateral and multi -Analysis of citation pAtterns in source papers of three
lateral, in the field of scientific ana tccl~nical infor -retrospective bibliograph~ies, each covering a specific
nation, with examples cited frim several countries and field,with controlled time span,190O-196,wasa made to es-
reruons. The coopuration of internati nal organizations tablish use factors and citation vatternha in scientific
concerned with problems of scientific and technical in1'- and technical literature to gruide acquisitio'nret' .tiOn,
ormiti~n. lhe nc'cetsity of further uevelopnent o:' the co- and indexing policies in technical libraries. Hydrofol
operation in the field mentioned, in order to match the Craft, esi,ýpd ndDevelopment ,).%oCý0:16.,Continentsi .-Dri .ft
violent prorress in sci-nce and tecnnolot7, :!utual sery - as a theory, 1905-l96-4,eompile by the author, an nntb
ices ren-,erod by the nati nal informaticti centres, the ed BiblijLrp hy on Isunasis~comriled bv U.S.Coast & Geo-
character of these services. the exchange of' the know-how, detic Survey (IUGG M'onorp ; cwrc used for the suy

the nteprizs oganzed n cmmon th isi~neentanuSource cards were made for each citation in the bibliog-
diztritutiln of tasks in docurentati-n. 3ptimal conditions raphies.Roferences cited in source papers were checked.
of cooper.ti-n. The basic concn tF concensinC the princ- Items contained in bibliographies were noted "cited in..:'
ipics and 1hrms of bilateral and multilateral cooperatio n. on source card. 'Items cited,not in bibliographiei',wo add
Filateral and multilateral agreenents; jointly organized ed with reference as first citation.ZATCR edge-notched
and cponsored international agencies and organs. The prob- c~ards were used as source cardn.Analysic of citations
lem of the international service of' tcientific and techn- shows that;(LIorinciple factors in subsequent citation of
ical inforuation. The role of -I:) in initiating and coord- papers are proetes.~ional htanding of author and journal of
inating the internaticnal cooperation in the field of inf- original publicationjand lanruare of original.(2)"Classic
ormation anoi the takks assi.gned for the coming years. papers" are cited repeatedly,while major portion of pub-

lished literature is occasionally cit~d.(3)Pap~ra are
cited more frequently during first five years after publi-
cation,less frequently during next five yearagand sporad-
ically after first ten. years.Most frequently cited ~pajr
are included in bibliographieslopecialized uonographstand
reviews of the literaturo~which are then citedgrather
than original papers.(i.)Major portion of source papers is
criginally published in a comparatively few leading jour-
nals.(5) Citations are the keys to retrospective bibliog-
raphy preparation, serving as multiple acceer points to
specific areas of literature.Importance of these five fW
tors to technical library acquisition,retsntion,and
documentation policies is discussed.

sCIENTIFIC ANV TECHNICAL INFORMATION FILE FOR THlE NATIONAL HIOW BIOMEDICAL INVESTIGATORS USE LIBRARY BOOKS. L. Miles Rai-
CANCER INSTITUTE. A. W4. Pratt and W4. C. 'White. National sig. Meredith Smith, Reneta Cuff, Frederick G. K~il-Kour, Yale
institutes of Health. BethedaMd Medical Library. 3 Cedar St reet. New Haven, Connecticut.

U. S. A.
A com~puter-based information pr, ness~ng svstten is btin,! Only a few studies have been concerned with the use of bio-

,valuated as an ala in the managerint and analysi5 of the- medical books. This paper reports an investigation into use
Gran,, Program of Oihl National Cancer Institute. NIH. The made of library books by biomedical investigators. Cancelled
in lividual ri-coral whiri ft rm.s the data base dc'scribes ne charge slips were collected at the Yale Medical Library circu-

zrant and contains administrativt, fiscal anal scientific data. lation desk each day. On the following day those slips for
Each record is; composed of an ordered set of ninvtee~n data- books which had been returned by research investigators were
line. 5ntries,, five, entrieb are of fixed-1en~zth format, th, segregated. 'text. an appointment was made with an investiga-
r~mainaler liavc vari able- lengoh format .illoa~ing a multiplic- tor for an interview. The interviewer obtained answers from
itv of data items to, bt Lntercd per line. The scitntific the investigator to questions on a questionnaire designed to
4ata art subie ct-dc scrtptiv, ke v terms t.r phrases abstracted elicit information as to how the investigator had !earned of

from tile grant documient by human indexers. Managemenit act is- the existence of the book, whether or not the book had been
.tils require Ide~ntification and retrieval of an;' ubbet of useful to him, and if it had, to what use had he put. it.
rec.ords rtlative to, any sptified logical combinat ion ,f During the six-month period of the study, researchers returned
administrative. fiscal an'4 scientific data. the analvsis 2,735 volumes of which 831 or 30.4 per cent were monographs.
actisat ivs require in addition, tile pote ntial for the cxhau'- Nearly four-fifths of the books withdrawn supplihd information

tis, rovanization bll Scientitic subject content ,I isv ide-n- wanted and about four-fifths of the books used were printed in

tified s.ubset of tni,' file records. A paoer tape-oriented, the previous decade. Nine-tenths of the use of books by 130
IB.4 162, aith -.01 digitir 0? c, r, and raviotm acee ss capabilitv academic investigators was research- rela3ted; the other one-

plus a print, r comprise the macbin,- vstem. Computer prograN.s tenth is used for lecture preparation. over a quarter of book
prosio fo r: 1) tile creation -And mainte-nascq -f tht machine- usage is to obtain general information and about 15 per cent
stored. natural langualce infcrmation IIle. 2) in, retries.,l is associated with the intellectual aspects of scienti~fic
,f re Lords bv searcai on spt if tc dat a itern' using combine-d activity.
logic operationi. i.e. conjunction (ANti. AND V','T) and dil-

iunction (OR). 3) the systehiat ic organia.t ion *'i the set (ar

any subset of the filt records by an in-iientt I' at tuing of a

re-cord 'i subie et conent i aga inst a macli me'-orlecred Iiset of
sublItct content, autlmatical ly abstracted friom th, ntaire

record s, t 4) the routine sorting. alphiabe-tizing of data

lists and a variable output forrmat capability
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ED!'iiCT1. 5'CP !)OC)-I5 \k VAI A S III-S, S R I.,:wvanathan A MI(ItiANI'I ). XtiIAi I'.. 111 II'NlAlI,)N '-Yhtl*. I -1 o I

National Rebearch Professor in L~ibrars St Ienct. Dot rnllt- AS AN Ati I PO' N(IN, Maltolw Ii'~* ' Wvaib. I But.

tation iHettart.h as.d 'I rainisig Centre hangalore 3 ndiat. Am, I ... i Metlvoglo.i!a S'i.. aty, f,- I' i' Was' i
1
l'..iii 11 1

I hec umibral region )! do'utti- 'ritatiosi ý n , k I or Limi t d -use do, i mn at14 ion sVb t -ms ma) In, Ins I .3.,-I
it~cuit uintation work andi dot mnentation serv'i.. I tie oi lmi-8.I'.0 os'ittIv doIP1ie~t- buO t bp , bi bt 4 ", 0,

pentinbral region ctunsi st' of reprograph work. translatiut, ti M rle',d I.1 i'W a ldiV t ype t f% 54, ms 'St It %A .ki 'i4 o I % leId1)11 llit -bpal1

and utse o: rnaihine r for ret riv a II trin slati ozi db trat log, Im~i. notL Iw ,h tified to a Il~'imiv. or Je~id1-eud konrpmt, bmut tiust

andi indexing. lite work of the tict iaezitalibt lie, oiils it, thi I'an. to iup all or .t ori ffi.n of. theimml,.'d sys ii hil, or '1'. lote

timbral regin w 'ith a dasnm of jinterest as !or t.,jp ,Indntagetient asnd dlja p. Ai ttautilt mtan.. . typ.. s ha1 littij ....I s.ed

tit the worK 1-1 the -nu moral region. wi it h bi-lutigs to dif- kh..mp,,ogai..m * sequenti " , seriaul tit It. , famgn~gug , lot's of work,
ferent kinds )I e linit lans Educatiot. for (1ouinctitah.sls aund sevvi'1 ,ll othe ,,. 01t.,t..ss Points to etj.h 1Iil tion (with or
bhcould cove de; tit ( las~ili( dtioni subjett neaming ata- without abstt.. ' , li.. 4vbtt-m may Ito. .red for li st 111g, or fin-
loguing. ta.. c anakbl si1o enqtiirý of reader, administrative dexing, or .ot .ird or bilii og. aphiy prepar.ition. e~iv~r fi

subjects such as sele,.lion 01 d0(u uin'Vnt . atquoi.un1.3 ar.u- ca' egor iv or ais a 5e I. v...v ettr ieval and printout bystca.n

lation wor' . and intimaute Iamalaarit\ '%alri do, umetfltlt~otl lt r- s-ilt-yatmti i httlpg i
l ine length., pige number.%, ti.nning heads , saa.. 11g, sub-headings,

perioditals duid other refervince books,. la(oolt And lillifnt- supression oi or intclubion of atny ti..p..i P1 matcri.i , bihlio-
and 'u ruitn re of doctinyientali on cent re and fine national* diiti graph.i.. it at ion, indexes 01 abs r t s of a, Oes ired .1..gre. of
internalional orgaiiisatictii 1(r (lot urnenlaltiun Re, Vill fuonda. abridgement or expansion. (using tin IBMh 141; -h' *)om.t,iq.'t iot) I
menta . searth has opened the %tav t..r (ontinwloi, de% elop- Lan be adopted with tit add itilonal progralmlin6. The special
mental researchl in the urnbral region '1ne tea..hii.j, mclrnod featutre o1 this system which might be ge.n..tial izid is the iii-
shluoid be 4rg.:Iy disi. us sional and v.xtog .tor'. bad'ted 6, Iu mi% ,o f Itnt' -- r ,r .ýr-sips ct numbter% vii,h miv hl-. 'sed

tutorial work, practical .vork atid '.lod. bt students 01- to select ir ai range by broad, or narrow or corrvlated con-

quiom work. at.d ,irotettI work. The lramnrn't should lire the LCpts or tatcgories . !n combinati an with sub i ct headings, it
may be u'.ed for highly spetialized sel ttion oi for dispiav by

ima gination of the studenits annu stimu ilate f aith irl tlemi akbout pre is. liii.rarchic al 'subdilvi sion. Econo'ix. I echnihal aiid
ttC unending (hallenge o2 do..umniitastion a. a tadreer andi as bibl lographi.. limitations encountered tl a limitLed sample of
a so.. al nCeessty Ilite .urrent -umainlic1 Cn1nUbiot,. CaklýCd 1000 do..uments already stored and indes'd by Oil~s systemn tanl
bý the use of tile teril lDoc. ienerta list' both to deot-te thle .it fii piedictting or solv inig problecmi whmich one ltight en..ou'ittr
wi.g of the aiibrar'. pruiession, %orkoig in trit urnbral rigioul in 1 .rocessingi a mutt, larger sample. 11le system tan bc used

and al so tric difflerent kinds o1 tet lilciariis wor to:g ti Me.. equial I fwell wi th Ulk~, 0D( or a combination of tire two, vi th
on[% slg j daptaition.

pmenumbrai region snouild be renosedi.

1 1.0:: 0: j.. Lt a l, I '~ EI.RA rO\'.S NUlI:1lAR DOcUMI;N t'ATION 13ROJ ý.c'r.
.1 1, 1ý *7 1.'\,1 .*t0 .i i- Loll %, Ro~lirjq Lroii.. Atomic I.nergy Commuinity,

* , ' il . ru elli ird !lru'.sels -1. il...lium
*~~~ -' I ,.,. ~.. , lil in 11.( Th~*lle papi~er ,i....cribi- Lit,- it'fornioitionrineedi. of i.uraiorn

1: - .. ' I.? ,~ , , I~ j) .uand it, flini,, , olintric., ud iti,' minis, ind ;iurpoe.es uil

1: -I. r. "'!i- - Itilt Do,. iiinwnt.itioin Pro ..'k I. lb.. fund.imental deCisions
* , t.,t:...i~ i :. I. Wa, , I ,tli.uiriierlyuing Ow1i. ~ -. , t .,re- t-spioned the development of

t r, A. 1, .,1 it til ' th. sv'tenI I , Ic . r:,cid .ind tin outline is giveni of thle pre-
* ''.9. c,',',',,.~ . , ,eit it l:vil t-, an. luiling the u'.er sersim ... , n,)% tin its. ,takrt-

Mg~ ;i-rioi. Pirli. ular vii1 ihahisi i'. given to thesaurus pro-
A I, It ' lit, in'. 1..- -1 omp.itiii.r pirocessinig of index te.rms. to retrie

Ii t., ''lt, d n,: r. v.1 t-tr mlegv Oid mierformnince,, andl evailuationi of results

r..1 '!Ic 1 c 'li'.' nt.. 1-i 1i

*r .* ,'I i
1

i,, , r 1
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D I VI LOHMiNt I O A MLD ICAL SUI CIALrY R1 CTRR ING B IBLIOCRAPIIY-- WX'UKkitTATICN T~hININI IN INDiIA. ~.~zlr,ý.n .thtisticni
[NMIŽ Xt 01 i K M11111AMM. Ad% j.=e Kutti, 1guest workter, Natitonali Institute, Unicutth ý5, inaia.

lo~t ltutvs lit llealtha. Bilt !g 50. Ri 3-N-1 14, Bethesda, Md., Thelre is no ger~erai ag~reement or. ti., -e!,:. t.in of 1_c'taen-
IS A tution' aria ti~e prsso Ima ige 0! tIfc- UQ r' . o or tits

&iti Index ,if Pijej utoiojiv is a nc'wIv-deve lope'd recurring xrnfcrmation scientist Ii! L~t We.A aefirea. A o. are, t.owever,
1,II togr 7,7., 'produlleid 1ix the' Med ical L iterature Analysi s and has come up to inteerate scic'r.tific .r.Z t-' .. re~r

ii. it i. al Sx stem (NUE)LIRS) of tie Natitonal Lihrar, of Medicine. ihofeetsnso cii, ! C.t..r''co. hr
and, putIi sited ',em -mont iii by til Ame~rei can Rheuima tiism As soca- with Gifferenety ortisteso ~ititerit ts0.5 P.t.l.;.~. I hfer

I ol Hth Index is a product of a year-long litcerature is I amgee stey In tie tri v: ~.r. co.L ... -n t:o .. tnei

ai i sprojec t .(1) 'Rheutiatology" was defincd and dci inea- ifrainstm fc:*:- e r

te-d aeL,ordtug to tiec rvs~islis of as survex amrong riieumatologists. Is reflectea in recevrit tron ý', ' r,. J.. .. l. .A," U.SR
A.I lit'!resiuxu1 01 ,iemroosas prepared to improve tice index- anda otiner countries. Vbriat.cr 0 t. n ttern of
lii), of ptiblicat ions and to Let'ify the vocabulary. Tc' Index trainiing bjccor,;ong to, t:.e net,.: ý. tOe _g.tr . In'

oI Hheirlratolog, was developed in cooperation with MEDllAHS. Inalft, the :icumenthtlor. ries' arc: l u ... ' I* "r.tre c' Z

Ihii repott dese ributs preliminary test tn$' of MEDUIRS' output, estauinsfhed ir. 1 ;61 oss ,:*eroz.e CL rt~.r....Ve l-.trAZtQrI On

mo~IIi heati ion .f MI.MIAHS' Med icalI Stil tec t Head ings (M-,Sit)., and tioery ar.aI prscti-eof 5 Cie titioi. hr. 04 t, # crCove~rs

til h omrpu-ri er o ~iulat ion for ret r.eval cf till niblIiographii. sniverbe ~: iro .. stcr, u: sc.er ~e, .e~ t' ,~ifrai
titat ions rinprisini; tile Index a ) Rhieumarologic MeSIS terms locrary catu.ogoie; re4rýhr *r tocz,. .. trur. system,, Jocu-

Wer It t a hLed thri. MI DiAS 1 i eree 'a oswr ertatior.; tr I:Llbtor. Service; re;rue~rit;:.j. lino &'ci.ftniise
I Xnue l rercit te Id for rc fir. ,ent oo fill e retrievals infcrmsstion ,ZeLia.g 0 r,-tr~eva-. Tr.t .,r.'ýuurse hprerrt:ce-
tI,) A mra tojisarta I ItrU Spe iL I~ Isse I S SOf jo arnals known to -,.I is a~ - U, or.entht.cin IL jrhr,, iliet~oe with. pi~rticuiar
bet toted tin Nct..AHS indicated adldit .oaS a ýce~' olcatular% referer.cc to 3iccih. ii rhr. zetl.ujsisti tit' :c't2,:,r~e llprtr.-
mod if teat ios 1) Su~bject head ings of peripireral inaterest -elptretgi;i ecrqustumiane foain
were t-steditt b tiicqustitag; ismi Idemanid searches frl r~.p.retriev&4. Tne truineei. h.s0 comf;ete two;;,roaeCts on iiterature
uant il thle ',ost d~ strairle c.orre'eat ions we're disc~overed erL ic1,6tnIdanNiol Stnii cunaind) New rhicurratoio~'ic terms we're' ntrodileed into Me-Sit err.lne1b r nor aora iirttc.ouetto

Y ) Thle omptirte'r formurelat ion was modified and introduced int entre hIi~)is areo offertr.g one ~ear ;traoronn; on aoc'umen-

MEDLAHS' rveurring 1I iograpliv scheme rthe Index. which tation anti rerrogrh~rf.,. oh; more or leiis simiior, trie training
iregait pari te~at ton tit Jantrarx 1905. has, a present roubsenip~t ion at WIT. Is*. s nor", stres'r on aci. U cla~siftcation tafl trait at

trof 7,0 It is expe'cted to irrividt over WOtO iribl tographia li~oAtU on re~rogrh~l.ic tectinijuen. The tlganiron more or ltirs
tr itat ions antruall, from M-LDIJARS' store of pvrtodIeatl corresponas to tnat of sc'ience librarian. tina tctncrbai iterrbtare

lit eri tore analbat as defircad at ttcc conference ,r. trtaoniraW sc.enoe irnfor-
I kiui , '5 j,, and Soko loll .L rthe liiterat -r. a I sit ation specialists in l'ib,?.

project of the. Ame ri can Rflvum~at ism Arsoc tat it),
Arth RErý. ;: 615., 196'.

(Flits proj. ct wis 7supported bi. Grant No A.11-07 'Jb-0ll
Nat ional litst itretc ol litaltl.. to thke A-erie.. Hhi~t'ei nit

As soc Lai i on

AUTOMMl IC INI)EXING OF A SCIF ViFiC ABr-*TRA(C I- A PROGRAME FOR BETTER OROANIZATION 0? DOCUMNTATION.

JOU'RNAL. BY HHli LTIX- %% niTI LTNi)F:K. Martin itttseh, Dr J. Samasin. 74. rue des Saint&-P4riii. Parts. Francs.

.\mt ''Oal Cnlo'icl istitue 144 ' 's..' V.. ~s rrngon."tF ,aunotu organized by A.I.D. (Association Interne-
l)An, i )O, ' oc. Gogial, and tubet 144It'I. Nt''i~t, \%, % stingt tionale des Documentaliates) on the "adaptation of the
N1).tC.r, ogicil , U. t,. A '. n 10.)I It.1 FC'ievinatn, A .nv ik' document to its function" has reached the conclusion that

_ýc cooperation io neiesseery between documellita3 late and pu-
2(Xhi9 , L' S.A. bliaheres or producers of documents. Nowv techniques Such

Ilie delelopnitent to! Nlc'teotielithic,il andl (,'J..i~~ Ie as reprography. dissemination, rotrieval. and regrouping
'I itles of L'Nil)EK (,lctons IIxi ugC'titl4 ( IV' t15,C'O, a -1111- of documents are powerless to satisfy the increasing

putetjrti ngcd title Itidex bas~ed on tile Cni~eti -.. ! l0e.inai demand for Information if the documents are not designed
Classificauton (L'I)C), suggzested tile 114)1,11111i1% Of lrtdr-sp~ed. and presented, from the very beginthing, as a function of

Io%%-cot sbjet idex, fi Ge~ctnceAb-t al,.('-i tthes requiirements and techniques. This cooperation could
It)\ COt SibICI fld~i.'. eti;eO.scflc' A~.t~ic'..take place within a large federation grouping documents-

i eactitf %%,Is siougit bs% Issuing buith LNII)EI inch K\\ W( (KeN liate associations and publishers associations. In which
%koi d In Context) ifldfeSwit \v Citioenotithtl\ ]-tic of ( I #!t the ptobleac raised by standardization. diatribition, pu-
science Abstiacts. IPie subiject index pitovideel fol il thi ll blicity. copyright and international language would be
\olumie consisttS tf a UNIIWEK sutpplenienteJl I)\ a sra'emteeli-d At a practical basis. This cooperation could 14ad

listinlz of tile niatjot iflel\ hieadingsZ aind ain .tlphdihtetic listitn: to a ftexible and efficient organization, which io des-

of all terifls identified be\ the 111X numnbet IQ-igned to cribed and Arhici is based on the following principles
ibsti acts thogotte1464 voune ;koto otieS\*S- - all 6,*,. jiould be published with a complete abe-

thtiughut cte olurte.Adopiontrac it. English on the first page with reference, author.
tern ieqluiics UIX: schte~iules, ke'.punchi equipmnent, ai coti- addrests. title, complete sianary. general line, key words
puter callable of hanJ!ir,' IB1M 1401 ptograits, jnd edilto iliI and key ideas.
assistance. Ad\,intaiges of aul ptutg the U'NIIWK -, 'te~n in- - each abstract can then be photographically recorded on-

chtde the use of jn internationalls kno\%n itlde-inz 'eocabilaii'% to microfiches (?ilmortizi type) so that it can be filed,
ficiv convet tible to neat Iv I do/en tlsaior languages- aind tile retrieved and regrouped eleictronlially or visually.
aivailability of cotlititer progi'ains lre.idv developed. A usqe- - the abstractis filed or regroupoi on microfiches can be

infomatin on~ 01disseminated by means of photograpice process (Bibliorama,
fiji 1)\,product Is tile b)uildup of stored ifrnto nap'o photoliatingi.
cards, lending itself to miechanical infotmiatton ictitexal -general or specific indexes could be formed by means of
seai'ches andi comipilation of cumiulative indexecs at longeliIn- computers (TIN, Pull. ... )I from photographically grouped
ete valt l)isadvantjges, (at tile timie) include tlte need for abstracti and from the recorded key-words.
updated and fuller LJ1X' schedules, lack of a comiplete libi ar'
o~f LIDC -cbedtulec on car'ds or taple, and a general unfamniliar-
ity ,)f thle CDCG to North Anei'ican scientists. Full locuniten-
iittoti for the UNIIDEK comnputer Pr ogrami is- available.

t'I)C 001.815:081.322.06-02i.45
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IDPHTIFICATION AND CONTROL OF VARIABLES IN INFOPIIATION RETRIEV- DIE ECENgIWARTIGE STELLUNG DER DK IN DERt WELT.
I- FXPERINENTATION . Tefko Saracevic and Alan M. Revs, Center Mairtini Schuchmann, Deutscher Normenausschuss,

! t Dc....**4o ..A Ce mcto U- I.rch Sc.hool. ,,f T,,brer. H-it.., IS,. Uhlandqtrais,; 175.

Science. Western Reserve University, Cleveland, Ohio 44106.
Experimentation in information science has suffered from fle Dewey-ClassifiLation') kam, umn die Jashrhundertwende nach

lack of definition and deficiencies in experimental design and Europa und wurde von Otlet und La Fontaln( xi Inst itut Inter-

control. With the absence of such control it is often diffi- nttunal dc bibliographic (118), BrUssel, angcewendet. Einv 1.

cult to deterAine what has in fact been tested and under whet I ranzt3lsi'ch,. Ubersetzung mit den neu geschaffenen Anhilnge-
conditions. The reproducibility of experiments, if desirable, zahlen ujid mic der damit verbundenen neuartxgen Nethodik des

is consequently open to doubt. Inadequate attention has been Cljs~iti2ic-cns erschien 1905. Die 2. BrUsseler Ausgabe

given to experimental design with even less care devoted to the zwisthen 1927/29 ist in den tinterteilungen wesentli..b wuittr-
provision of procedures for the successful execution of exper- getblirt und entsprach dem damalig4.n Stand der Wxssenithaften,
iments. This paper identifies the essential elements necessary sice zvngt unvvrkeninbar die Merkmale einer eigenen schtip-
for valid and reliable experiments in the testing of retrieval Ivris~thtn Letstung (Otlet, La Fontaine, Biadfcrd, Donker

systems. The variables (components and sub-components) oper- Duyvis, Walther).
ating within the context of retrieval systems are enumerated,
defined and discussed. Models, experimental design and methods Div aus dem 11B hevrvorgegangene FID widmete sihb scit etwa
of controlling variables in actual experimental situations are 1930 intensiv der Entwicklung dtr D,(, unterstUt~zt von den

illustrated. The meaning of "control" in retrieval experiments nitionalen M'xtgliedern der Organisation. Aus dtr idvali-

is discussed. Attention is given to sources of experimental stischen Arbeit viner klh ien Gruppe entwickeltv sith vine

bias which contaminate research findings. Specific points are t,utr organisicrte internat~onale Gemeinschaftsarbeit.

discussed with reference to experimentation currently being Anpassung der DK an den Stand der Wmssenschafteii unter

undertaken in the Comparative Systems Laboratory at Western Rutksiehtnahmv auf die Benutzer iat siLindige Aufgabc der FID

Reserve, under the sponsorship of the National Institutes of und im besonderen des ýcentral Classification Comisittee (CCC).
Health (P11 Grant FR-00118-02). Variables and sources of bias Dic DK ist heute das international anerkannte Ordinungssystem

are those identified and manipulated in experiments performed der Dokumtentation.
on the basis of an Itt system model incorporating components
related to purpose: discipline, users, file size, and to Dme 2. Br'Js!;vI.'r Ausgabe ist Basis fUr zahlrcichc

functions: acquisition, input source, indexing language, cod- DK-GvsarnLauSgaben: 0,.utsch ab 1934, Englisch ab 1943,

ing.g file organization, question analysis, search procedures Japanis~h ab 1951, Spanmsch ab 1955, Polniich ab 1959.

and dissemination. Each of these components is analyzed sep- Portugiesistlh ab 1961. Ruscisch ab 1963. Daneben bistehen

arately and numerous variables operating within the components DK-Kurzausgabet, in videon Sprachusn unu DK-Fachausgaben fUr

are grouped into those associated with system mechanics, human zahlreiche Gebiete')
factors or human-system interact ion. Since a multiplicity of
variables associated with these components operate within any hiMelvil Diwley: Cl~sificac~ion and Subject Index for Cac..log-
retrievil system it is argued that any experimental iesign, uing anJ Arranging the Books and Pamphlets, Amherst, Miass.,

as a miniimum, must take into account the forimulation of ade- 1876.

va r isbes. rarigtecnrloaltheumred)FID Publications Catalogue, FID-Nr.368a, 1965.

',,(Ax rIONS FOR 11110CAIANtIINCG IOCUMEPNTATION I-VALUATINC 1*IMO use, BY RLI-LPLNCL TO TLR't-LIIOICL PAT'TLRNS OF A

i1P()1LFI'M I'(-, r Sav:d,'s. Syst-vms and Pro, edures CRITLIZION CROUP. C.laire K. Schultz and Richard 11. Orr.

I)ep;ar-: ent %I ,. ,yst.,w IN-evl~optywnt Division. International institotct for Advancenent of klediFcal Communication, 4040 Locust

flu~sine, ta hines Corporat,.on, l'oughkeepsie. New York. Street, Philadelphia, Pennsylvania 19104, U.S.A.
%ot-~tite lot rnetaton i a equremet o ev:ry elc~edAn attempt to arrivz at an objective figure of merit for

\uie utv o~ nwrtdtOn ~ areqirtinet o evry elesedthc qaalitý of author indcxing led to the develorrnent of a
tnuput- r pr igranl &hi, it ~an bv In, I in diffvr, n, %ays accord- method in which sets of terms supplied by authors for a group

inv ti pri)gram us.v. in a 'ýystt ins and 1ýro( edures department, of docunierts were scored by hou well these 'author sets"
dj, tonciitatiiii probleim, vist bv, aust -)f the nectd to orn- corresponded with ..criterion sets" that were established by
iiunl, ate ýsith ,etral iuroups vath bt irig on a di~ferent tedrni- merging all the terms chosen independently by each mem~ber of a

tal it'vt and rt-quirtin: .iivvrse (lto unientation formats. l)ocu- criterion group to characterize the same documents. In the

ty,entatioii reqliiremnti.'r pres.ent 3 b allenge to the profession- original study, author indexing and irdexing derived from
docunent. titles ("Com~parative tindexing: Terms supplied by

,il ýritvr, tto tht pr ,igramnncr it bit onot an almost intolerable Biomedical %uthors and by Document I itles, " American liocumenta-
bir,r'in. ife rilusi us(, a *o-t of ýkill, a bit r- moved from the tion, in press) were assessed relative to the term-choices of

prti .., ytyibol-n *inip.iation and (nrative. nmatheniatital logic 7-group of research %orkers that constituted a sample of the
r--,1oirid of his jib Furthertvir.., the main dto, unientation potential users of the indexing to be evaluated; however, the

burden is plat e'd upion bhim a, a bad psyt hrilo~ii al momen~t- - general method arpeared to he suitable for assessinf other

výhen the programming job isdone, and th,' planninig for th.* types of indexing, such as tern assignment by professional
indexers or by computer programs, and for using criterion sets

nexut job is underway Tlw~ proigrainrn..r looks upon documen- etbihdi te as ~. yagopo rie

tatin a a ed~us.an': hoa. i. ore'o h dipened ithindexers. Because of the method's potential for hider applica-
qui, kly. Tlir, e a, tiviti.'s foirm the basis, of the mnethods we tion, the present study explores some of the variables that
have des isvd to s.olve thi. problemn First, a l)ocumnentation affect its reproducibility and practicality. The findings to

Hlandbook has hi-en sýnitten whi, h ýontains vxplanations and date indicate 1) that assessments of relative merit based on

exiamiples of all the dto, urnentation e'lements required - ith this method are reproducible (a) with different criterion

ea h r-s,riea-d program. Formats and forms are illustrated, groups draun from the same scientist population and (bi) with

and in %ome (a'ies m~odlel paragraphs %khi~h need only the different document samples from the same universe; 2) that the
t hage f pram-tes tobe nt ude ina (t( uenttio4 pck-size of the criterion group, and of the document corpus, needed
hang ofparnr..~.r tohe i. ldedin adm menatio, pck-for reliable assessment is small enough to make the method

age. Sc. ond. th,. Systemrs Control group reviews the documen- practical; and 3) that various methods of weighting and scoring
tation asso. iated %kith vat h program, refusing to assume term sets give much the same results. Tests of other variables

mairixttenali e r,.sponsiatlity for any program with insufficient are in progress. In addition to comparing the quality of

doi imnentastion fiv,- aiise most prog9rammetnr. are ankXious to be indexing achieved by different means, possible applications of

rid of a finis~hied projmrani, me~eting this requiremecnt of the the method include I) measuring the indexing ability or

Sytryskontrol group provides the motitvation to complete performance of individual indexers, 2) monitoring the output of
Sythe d~msetto a hraI~~nn nSeils indexing services, and 3) improvement of authority lists.

assists the programmer in filling his info, kminentation needs.
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tq4A1AN,'JNt'a'hAai A!N' ,ET.1WT "'~jqE!IT5Y r~ ASf&*J1_1. t'fllElT'' Al IUf'IN Cr CTION

POSiAi[AU.'i'-; LIBRARY SCHOOL'- APPIiOACH. Herbert Schur, INWEXING. Irving II. Sher and Eugen., Garfl x.Id, Institute for
Postgraduate School of Librarianship, Univert4ity of* She. 'leld. Scientific Information, 325 Chestnut Street, Phlladt-lphla,
S..... .... .. , ---• .i .... V....a. .. , U.S.A.

The one-year full-time diploma course at the newly Automatic Subject Citation Alert (ASCA) 15 a system for
established Postprsli-te Scho-1 of Liurarian-nip of' the weekly dissemination of data, which selects r• tvant items
University of' Sheffield ,nujps scientists a.,d technolo'ists from the literature, based on any Jf several critcria
wit• an overall 4nowledee of the complex i-itellix'encr system including citation indexing. ASCA bypasses sevant.c prob-
necessary for promotine research and dev.lopnrent. he cou.'se lems involved in formulating qucs!ions for lanegage-oriented
1s btssed on the Dremies that: (1) the 'caence librarian a3,1 retrieval syste-s. Through ."ECIFIJC (qUSTIG\ CITATIONS (any
the scientific inf'ormation specialist %re only i,.rts of' h known published work), ASCA will )n!,,r- a cliient of the cur-
wii-r system, the scientific istellie~nco system of' an rent articles or patents citing any iter.s in his interest
org•inxsation; (2) a more rapid developmont of tuch an profile. The questions in a user's profile are compared
inte,'rted system. promotes re-rrch and dovelopment, and with every reference cited in the current litcrature. In
(3) the uystnm is best srt!TeJ by scienti.ts an! t.-chnolor'ietr ASCA, the references in the bibliographies of cirrent works
who thorou, hiy apprecit-, all tne o0 -ratioird ol' the 'ystam. serve as unambiguous Indexing terms, identifying appropriate
The selectirw of' stuier.ti, contorit ana methoi' used in the current papers. The specificity of citation linkages enables
course are oti tl od. ASCA to select appropriate items from a wioe variety of pub-

lications including "peripheral" journals which only publish
occasional items of interest to a particular user. Other
types of questions whic! may be entered in an ASCA profile
include: the RnFERENCE AUTHOR (or CITED AUTHOR) QUESTION--
which retrieves all current journal items or patents citing
any work by a given first author; SOURCE AUTHOR QUESTION"-
retrieves all current journal Items or patents by a given
author, regardless of whether he is a prim&ry or secondary
author; ORGANIZATION QUESTIOn-retrieves all current journal
items attributed to a given corporation, institution, or
other organization; PATENT ASSIGNEE QUESTION--retrieves any
current patents assigned to a given firm; PATENT ClASSIFICA-
TION QUESTION--retrieves any current patent by, the specified
class or subclass number. ASCA covers comprehensively, on a
current basis, over 1,070 journals and all U.S. Patents.
ASCA allows the user to add new questions at any time, as
additional pertinent works are discovered. The weekly ASCA
reports also provide a measure of pertinence since the re-
ports show which and how many of the questions in a profile
are cited by each current paper to which the client is alerted.

THE "LIT-ERIATURE EXPLOSIOV" AN• ITS EFFECT ON DOCLUMENTATION RECURRENT BIBLIOCRAPHIES AS CURRENT AhARENESS TOOLS FOR
THEORY. T.V.Scrivenor, Secretary, Commonwealth Agricultural PROBLEM-ORILNTL•O RESEARCH: EVALUATION OF AN EXPLRIMELNTAL
Bureaux, Farnham House, Farnham Royal, Buckinlhamshlire, PRODUCT OF kiLDLARS. Andrew M4. Sherrington and Richard I'. Orr,
England. Institute for Advancement o? Medicar' Communication, 4040 Locust

The "literature explosion" is an article of faith with Street, Philadelphia, Pennsylvania 19104, U.S.A.
documentalists. It is often asserted that the number of Advanced documentation systems, such as the Medical Litera-
scientific publications is increasing exponentially. ture Analysis and Retrieval System (MEDLARS) of the National
Scientific literature is undoubtedly growing, and in certain Library of Medicine, can periodically provide bibliographies of
fields it may even be increasing exponentially; but this is current literature tailored to the special interests of rela-
not true of all fields, and in some the rate of growth seems tively small groups of scientists working on a common problem.
to be relatively slow. Growth can be measured only in Seventy scientists engaged in research related to cerebrovas-
relation to the number of publications in circulation, and cular disease constituted a test group for a prototype service,
estimates of this vary from 30,00C to IOC,00C. It is the Cerebrovascular Bibliography. Issues of this bi',iography
important to establish and maintain an agreed figure so that contained all the citations that had appeared during a 4-month
the rate of growth in the various fields may be measured period under 101 selected headings in Index 4edicus. The util-
accurately. Because it has been assumed that the rate of ity of this publication for searching and for current awareness
increase is explosive, elaborate and expensive systeMs are was assessed by questionnaires and use-diaries completed by the
devised to deal with a situation that in some areas does not test group. This report deals only with data on the potential
exist. These systems emphasize "current awareness" at the value of this pubrication as a current awareness tool. These
expense of depth of coverage. But informative abstracts are data include 1) the headings under w'ich a scientist expected
still needed by working scientists, especially in developing to find citations relevant to his ijrk before he became famil-
countries, and the abstract journal is still an effective iar with the publication; 2) in one issue, every citation that,
vehicle of scientific information. It would not be easy to on the basis of the information provided, appeared to be rele-
compile a universally acceptable "world list"! it would vant to his own work; and 3) of the citations he identified as
involve aereenent o- what constitutes a scientific relevant, those that were "new" in that he had not previously
publication and when its death may be presumed, and this known of their existence. The data were analyzed I) to assess
would demand a degree of practical international co-operation the efficiency of the publication in serving the group and each
rarely achiewul except in war. It is, however, a task that of its merbers, 2) to develop group and individual relevance
could be tackled jointly by UNESCO and FID. patterns, and 3) to characterize reading habits. Among the

more interesting findings are the following: The test issue
contained 3052 citations of different articles in about 800
different journals; 45% of the articles were in Lnglish. The
papers relevant to more than 1/3 of the test group could all be
found under 16 subject headings, which accounted for 1/3 of the
total pages. On an average, each scientist found that about 7%
of all the citations were relevant; whereas, under the headings
he had, Iy pri, expected to include relevant citations, about
20% proveto-ew relevant. Of the relevant citations, some 80%
were new to him.
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INIFOR!MATION R::TRllEV.L AT 711" FOOJ AND DRUG A KMBODOLOGY Rfl 711t ANALYSIS OV INOPOIUATION SYS~tWS.
DI':~CTORAxT.., J.TMd OF .4A1TIONAId. 11I2ALll WN David B. Sparks, Mark M. (Thodiow, rind Gail N. Wallb.
VELFARiR., umlT.% , CANAdA. M. L~kulski and A.B. 5nformation Dynamics Corp., 8i Main it., Reading, Mass. 01867
Tonno'nhotii'n. Forod ind .)ru,'5Trctratc',. 1fonartmprnt The management of scientific aid technical information is

of Ntioal leath nd .fare, Tunney's Pa~sture, of fundamental importance as an element of the administration
Ottawa, Cana.!a. of research and development. (kiestions of information system

The Canalian Food an(' Drug .directorate's needs design relating to user characteristics, costs, manpower, flow
for a central inforruition systemi and the methods patterns, etc.. are, f rom a management standpoint, at least
used to fulfill its requirements are described. equal in importance to the technical aspccts of information
These consis~t of a uniterm coordinate indexing handling and its detailed organization for any specific pur-
system in conj unction with optical coincidence pose. In the past. these problems of systems design have
cards --or rulinrs, decisions, adVisory opinions. largely been left unexplored by those active in documentation
idecntif'ication o'l certain solid dosage phlarriaceuti - and information sciences, or have received only getneral
cal preparations, drur plant inspection reports and empirical treatment. 1iodern scientific reseatch, however,
selected literature references. An edre-notchcd is recognized as far too important an endeavor, antid its
card system is used for analytical 'data and food information needs far too complex to allow the development
plant inspection reports. Future expansion into a of large-scale supporting information systems to proceed
microfilm retrieval syszemi is briefly dliscusted. without adequate and scientific planning and testing of alter-

natives.
The work reported in this paper is an initial effort to

assemble the elements of informat ion system design as a prob-
lem in scientific %anagecent, and to propose a methodology
for its solution. The application of this methodology in-
volves the analysis of the features of science information
systems and the identification of the interrelationships
among them. Techniques for a structured mathematical repre-
sentation and quantification of these features and relation-
ships were developed and reduced to computer practice. Simu-
lated data to test the methodology were developed from
C'irrent statistical sources and a mathematical model of a
range of alternative information system configurations were
constructed. The mathematical calculations in the models
were performed by computer, and the results analyzed, for
the purpose of effecting meaningful comparisons of system
alternatives.

This work was sponsored by the National Science Founda-
tion under contracts NSF-C-263 and NSP-C-370.

MA:I III\IA I CAI. ANAL.YSIs 01F IX)OCNI. MUNTAl ION' OZO:1nNATlC1 OF 2;T.MAT:ON AND~ .z.-RILVAL SYj7;.I4S 23Y
'A'S I I~l I)agobert Soergel. 78 I-reihurg, Itotebuck 68, !rLA'% C? ME~ TS 15 =)1211. Jiti Spirit and Vladimir 7hannabauer,
Westcrni Germany lflst.tute for Technical and zconomic lnfor:Atxon, Yoiiviktaxa 5,
As an attenmpt to a general structural theory of information Praha 1, Czechcslovak.a.

i'he developinent of infort.ation stora-e aid retrieval
i vyriexal a documentation 616steril (DJS) :.s delined as a formal system leads to a number of projects in tne various ficida of
syste2m consist ing of a) a set (a) of objects (do( umt nts); natural, *ecnnincal and sojcial sciences; the cisi s~urce of
b) a set (A') of elementary attributes (key-%%ordp), from differentiation is tte variety of the intdlectual treatltt.ý
%ahich lurther attr~b. . s nmav be ioiistructed: (A ) generates (=analyzia anid indexing) of the d.cuvent and 'the software' in

(A); c) a set o2 axiomis of thle form" XW = in (intM.N NI a set each scientific discipline, while the "nardware" cculd be uni-

of (onstants) conniecting attributes %%ith obje Lis; from the tied in all oranenee. Cooperation between infirmation centers in

ax,.oms lurther theorems (trut, sentunces) may be con- the different domains suffers at the time from lack of adequate
means of communication, especially ot mediuma for inforniation

,trucled. Using the theorcmni,, diflerent miapp-.ngs (A)-a(a) storar, which would be 4aterchangeatile between the individual
(seat cli questio1-S bet of documeints retrie'.ed) are defined. inforxation centres. Tbe TS 15 information btor"g and re-
I le type of a 1)s depends on two basic de(isions: 1) choice trieval system divides buman knowledge in several hundred
oif NJ:. %I rta1 Lonsist of the logical constants "true' and brancrtei which are specified by a code number; ti-.~ ;rAxvidLeal

;a~.or of sorne posit ive, integers #et(. ; 2) choice of the documents, too, carry a code number of the aporotriote branch
rules for 'le construction of attribiu'es and theorems; e. g. and t e Jocim.net .a sequence nunblr in. th~at branch. b~oci.c nts

Ior~lprdti oor inate ineig(I; ik.Frhrare rinalvited And indexed accoraoing to the types of data and
lo~alpoo. n nein CI;lnk.Iute roles specified for that branch. These data are nuuched into

Pra tii al decisions: (A ) hierarchical or not: kind of map- the card, sorted "n taLulated. The infoirmation stcrW~ pro-
ping. int i odu( tion o2 ruiles ( further attributes). Trhe most ces results in a group of tables with varioue data seqruencect,
sjimp!i case -ordinary two-valued CI - is discussed in de- The sequence number obtained from the c~abonation of data
tail: (A) is a *tree distributitse (but not Boolean) lattice, the (correaponding to the recueat) equal the 55 tuence numbers of
hoinonikorphic image a ring of subsets of (a); a useful retrie- the Atbstracts and orogiial documentsi. The I'S 15 system thus

va! operation "praetertiegat ion" is introduced. Furthermore enables various indexing systems to LA used for various

,'re dism ussed:ý a general. zed definition of superimposed branches anid to use unified tectniques end tcc-.r.olor-cal

codinig; some functions for the distance of objects or attr, - processes for nll scientific disciplines.

butes; opt imiz~ation and automtatic creation of classifications.
Fhie model may be extended to take into accaunt term-term-
and document -d0Lumnent -relat ions. It may serve as a struc-
,ural Irantie in termis of which the functional probk ins of
retr~e'al theory niay be expressed nmore clearly.
A(knowledge nient s to Ilrof. I)r. .1. Nrtsche, Institute of
Applied Mathematics, University of Freiburg.
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FAVTORS rIFlJ.NCI!;G Th1x~thdAT1(N Dlbsk.MINAT.:c4 L4 ýXMcZa A.KD DEMXI.OIMhNI' Of A I'RoGXRANMMAiCKAl - I -IXIfM('AL_ SUBI
INDL'5ThT, J.ý prt and iYladiafir Thwimnba..ijg, Insititutio INDE.X I-OIR '1II iE Of l F (iPO AI-.RtOSIA( I Rh I AP1 t1(1.
ter t.-crnicaXCi saw Lconomic iofomati.,n, KoflviKtaic it, Robtert %Vi . sti'ativir, 1 i~.1"if. Ira' ii ')1 t, f i.ei

Praha 1, Czachoalovihkita. actrStr ilr ai . i iI' ,lti)i

Khen chcoosing, the ri-,ht or,,anlitation, zithods and &fI n. t.a..... . *

ior inrormatiOn ditilso.nation in scLicACO arw inaduiltrj or& (tas. ..

to decide firut of what A)Ja importstnct title Infurnation is
to trio tana(;er, acient~at, d,.e19.rur or orn.:in or. 'tit values o~f 113 iý'hhg .l* ia At01KI a ptd a A jL th ft Offic,

tnis information for sily piaa.ubla, iuse should to auterzitwa 'A~t~ it, :(' . ~af,"~ Ail I ta(, taa Pc, K. -ifi, I. t ,aatit%'

by a formiula contasinitC all factors coicerniiif; tca ujar a V'al..it't % and . Itvth-ls I it if, it1r~ini

jyofesaaon, branch of informztican aactivatiauib, typue uf dua6- SA It i , ' 1,1 t Ion1 1111. !A~!i 1 1 11 ht ',I, a-1; 4IL .0111

runt, furst of disseminatlon and t:.u Dointt of view of infcr- it td Ai-rc itht tf~t X f':,- It t? - .1 1 1. Ift lie at

mativin. This formula serve* both for dinneet.natiun: currtr.t 4AM gi t n *) It X ;.,f A ti anls

inftr:ation arad individual r, trieval. Facli Iuctrr is def.hild *.~~ , ~~~~. ~n . :~.~'tdaf

by a cono.nation of circt~rxitancts 3AtntionMvd iiiv ar4 ito I"kl.iu , ti t o 'ý V-td010

value equale the root of C,,1 2 or 3 r-i.ced to the n-tn . ver, , - pdtiaa , a I f. l~ a' A ' .;4 .. ,r'ý 1latI format

The valuc of the root dueindaj on a riven cot.junof lit]' it), 't Ia t (PA-AIi *,t , :, -a at W iIA,h1.Ii fill- oiji's 1,)( relating

circumtances, tiia. . 'itue Of the elpontrnt tie ,g.w-ifý or'. t!.*t~..t I Ii a! a. , Al ,-d .:id I. I Ii nt .a.adlang. L.tict and..

relative iiiortar.ce Cf tn ctuobeit circuzzitanc, asa a.cn. r'tme ~ a. oi p tl !'k t" II` tna IJit 1~aana aiatlV~ef toftt!5'

-vslue of tit, :c.()tra are printed ita taolva. ýf&e rt;trt cý,i.- l,: L1 ýfld~S' Cltf S1,1f
tuins a asurvey of various forma ýf diursminat ire aac~tratlfC x tutu a 1 ,A isat td q,itt d. xpoit tat..),l ~ne~t .*,J ateu'

linfoansition anid ja actlchl ex-Implee of .nUlric . C .iifti afuruation a'ijt t, titpin.Iitl: otetta10!iitXPritsi
in zitaguament and creative proce.nfts. I.i.p attrot. fiar point. a'Ilita &-i c.,givnlt't of trxe Index. Whalres

III. an~d(,. jaill .tl ,fjiaria,, in a .apieaizanft. ,t see'irns to heý fair ,I on

j 1iehtdij.c nsioa Ita atarito fleinuatitionsa of tile 'Iev words :ptsxaselt
are ~ .a t. of, on vtaat iorial t '-it'ing iiraoxifiters, qualf iears and

b'lntiti, dc'aaacrdenits , an ,aIe~t Ia~fchiatmc. Neitiier the terms

do itrperlot~atia'nis we~re pireisigawtl. but were developed pro-A

pre%i.1!it Iron, tile uli, itiontent hy staff bl i,!itists as upPrOPfl-
tUnsotiv~clt aitl uaiiI. e, indjex .afford% .a complementary caumbir

tion of fiekfr. tot prou~..ni flianatgernerat as well a. *-h selection of

spec'ala, topli, b Ira toachriat.'l detail.

:A.: EL 'aM *'''.E ý IA FLEXIL31LITYr PLUS -

.. ~:it: AR3E2iU-1.hA. Roirth.do Jon& Suirez, THE IBM. 8770 I)OCUMEN'r WRITING SYSTEM

rr tiijxtea."rntr-%1 ýe !trna, Ba~tolomS * tr- l !o5, 3anoa

X Karen G. Taklea and Burton E, Lamlkin

1opf it- r;-.'a e tric1 jAin die )nI'omrie .tootjctoo - 3stemns ilevelopmnant Division Lithrary

cp-tl c' ut',rvs: act', mis ole'r' Rd -. sr~erca *,albr&n IBM Corporation

fr~c~a ~i l .i.ra ff Rosario Ix, .:ta. 71': arfa Sara Jose, California

(~lin :l: !kna ,~aroa: Ai- . likthea .. Pri'iue Some lot !he sigtnifii ant methods by which the 19M 87(1
(&tr- Fai:-pa,'. ý')vaaz 1,,9ns Uos' Eri23ueDocument 14artinfi Svitemn ca,- speed acquisition. pa-ocetsir,

in 1'ibt 'ti c .,'An litc-ir -, * .,:in , ..ernce 'iroe' :.ils distribution, referk-nce and edotcat-onal servicaf .n a iibra'

to atlvcvnf ýac ar ta A0 ton '3eo '"r * ; '-are Illustrated an thrs va.,ca Thr IAM. 87C f~alurtra- fiexi-

niel Ao-,e (.~6rdoba . .-- v1iriza Ira evolucxi~n a trails. to bihity mant: econrimv FartiaoIar!r an it relat.Aai to iibrarv

ion trasba-e, a prurroi;;ioa t eipl~o, del -;r. ?ermaindo ZLal~.I applitat icns. Each 007( system consists of operating units

11.. l-~4 ,cntnsd~s por el inr. Fiedericc Blrablin %%hich can Lei daidi~id into threz functional groupings (I) imp

(ls'!-l92 ,)C pr -31 PTd'. !a-crc, D. .1ranco (1814-194-, .- Be de%,icr8.(2) a control ltrait;(3) 'output devices. Data entered
an internal tranbr-,issain iraC lit called aI "common channel

coatentan los apcr~ee .-e anýs elva y la act,.acifn de Zc: is availabfc to tia- 2utpit units f-r !he cor~current prepar-tt

ar-an' -pita1 o-' ol !-acional do :ericina.- Se of one or t~if punched ma~s 'o tyneld aioc.4Faentq and tith,

aetiertaa ent !a accx~n c'uatplda p-r diversic instituci.m~os v. a S-traJ', or 8-track paptir-tape record. jNo two of these

bibliStCoa tan prc col sa toma: Biblictocas die "aria, ýen- outpait docoments are rr'quitted to use the same dzta or

trc Ze~tao OCi~O omind sado edocument form-at. re-cause of the great flexibi~ity of this
~ir~c~ 'o~nI ~ 1aa~an Cetre~ron~nomachine, complicated data 'errmatil can be accommodatedI

irecilr ' acinlýe7adsCnr ret thia vysteni. Cu--cnt library applicattons of the IPaA h71ý

,:e n .z-ertioros, 3lialrteca Fop'alar del '!unicipio, ComitS pa- Documeni Writiniz S'aslsm ar& disc )sted and examples of

ra :a * :-rirejQ 1Faci naL -o invoatieticiones ýitmtfficea fiexaijaity and applira~alatit are drawn from current operati

y 74znicart) , :nitus to0 :!j1.1tecOl4icciO kUniveolsiad dio al systems. Flow1 tharais Ilfuotate trit key rol, of the S70

rnj 'a.roe, uiz-~fxicia Bib..o~r&flca y Bibt6utotcs, Y.aor (U: systera. in the IBM r),.-ol1opment l~aln'ratory Librtary at ~a
niveeld! ;ci-ral:,jJftrba, Bblitec !-acina)do ls-Jose, California. 1%alcjsaed are nailtiple Input ýtan outPuy

r.ir&rticat :;acioteal 3ent.roal Siblotoca d Esacin)do asAg- formats which, Ilaustrate the practicibility of thi.s Ifem

cult-ara y Ganaderia' , ;rntro die :aocusiuveacxdn Ilitiotocaals-

Flea (univoreia'ad l.acicnail calf &.r. Babla Blanos (B.A.),Bi-

blioteca .erntral ~?c~B. ae Filofsoffa ,' Letras. Universi-
lad de 3.ueros ;ares , etc. imcluye risforsaroirncz bibliog~fif-

cas y, lietas ae lota elEsctntos con ou~s cuontan a~lrunas blbliq
tecafi para Ian tareas de clasiflecai6n.-



90 CONTRIBUTED ABSTRACTS

A M~ECHANIZED REGISTRY OF CHEMICAL COMPOUNDS Fý A Tate, IMRECIS:-70 IN REAN11hG 1-:EASUmED LY INCONSISTENCY
it L Morgan, 0 P Lester, & R_ E -Stobaogh, Chemical Abstracts Service, INDF(ING. Dr. Jonn F. Tin'ýcv, 1ýasti,r.i Koda;: Company,
Colýnrbos. Ohio 343 Stite ~ie ohseN~ York, U.S.A.

A croote bsedsytemha ben staf hedfo strn an rtrrorg te :eaning is defined is t:,e relevince of a word tostructure% of chemical compounds along with crat on% to riertofre describing thteenetitb d.Ploig u a Po.oconrpaowJs The systemr. calle'd the Registry System, include% a set of interrelated Amer. Doc.* Inst. meeting O)ct. 64, v.1, p: 3) meanintfile% whincn record a machine language description of the structural 3iogram, the Is tetradic : the relation of n wiort; and a concept,roolecilor formurla, accepted nomenclature, ond b~biotogrphc referenoces Regorria- to a de,;z'ce, % thin a corpus. Indexers, In choos-tic, entry --io the System) includes assigning a unique machine address (Reginst" inc7 or assirninr :ill words stroniwiy ass:Icicted withNt rber) to eachl comopo,ird new to the Systemr or retrievng the previously assignedco eps fa ouen, ser tht hed um tRegistry Number from the file% It .s intended that the System ultinmately include a ocpso ou~nasr httedcmnrecord oi every cilerocal substance reported inn the literature and identification Of means the word; th vefare, consistency of indexingoll ~eful published isteaotvre bearing non each substanrce measures the preci:3ion with which meaning is under-
Compute.r itc,trds are being prepared for oil cormpounds whrich ate reported and stood by the index-rrs. From an indexing experimentLadequately identified in the primary journals from which abstracts will have appear- designe~d to avoid all judgmnents of truth or correct-tdin ChemirrlaI bstracti. since 'anuary 1, 1965 Special CAS reference files will ness of indexing, the followlng results were ob-also provide comrpound% for inpur to rtht Registry System i-our meanrs of compu-er taied 1)Me dercri,-toz's are freely chosen, the(fie boild-op are planned rtrrough the r-gis~ratron of oil compounds for mfhich tmoe d:srposaslndt ouettemrstructures are drawn tin indexing Ch-ncat Absifr-ts freque~rtly reported compounds mr ecitr sindt ouettemrechofoa which may be reporred onace naer oft dsignotions, compounds incfuded difficult is the retrieval of it. 2) By restrict-inn previously Pi.,biShe u CA indecacs rough a namre ma-ch~ng -rocess. and special Ing the d ?scriptors used in searching, the disad-colleciroos of coropoot ,elected from CAS indexes This foot-may o.proach has vantage noted in (1) can te overcome. 3) Possibly,beern designed to rao the Most 11rr-r31 and rop d route tooa cumrplete aperor- odrwrsaeue oefeunl n espeinng systerodrwrsae sdmr rqe-l n espe

Iot ~urcs f rothane ee cfosrrto ch~e ot mumo gowt rtecisely than ne-wer words. 4) A g~raph of' the total
of comopurer files rrd the ide-v r~age of operational and techricol challenges fiut- ffapiainso ecipo 1 hthe System A maoar objecrivne of inital -nork sto accumulate ecconomic data onder ranked document serial number lucidly iTTustrates
operating coodrtons Another entrp objectivne ins the develoymeor of literature the predcision of meaning: of tne descriptor; a pre-atralys-s tools through the use of whinch statilng req.-rrreots for thre System may De cloely understood word g7ives a rectangular curve,mr fltnctae with,, Practincal Forts This work ins Port~olly supported by funds from a less precise one an 5-shl.4e. Xany words havethe Decar-meot of Defiitrse. the Not~onal Institutes of -Ieolhf and tlie Notional imprecise meanings, even to specialists in scien-Sciece Fovhja'-o', trouogh a Contract with the Nationoal Sc-'rce r ro.ndatron tifle fields.

CO-PAPISONI OF CLA:--IFIATIO4 SiSTE!'.S IN rTiE FIELD OF 11W:F-AlczD~~C-. All ~ ue~z hsc~IVL NG4EEI'5.JOAO Fernando Oýansado Tavaree, Nacleo Alt or i nr xtit. .-r xý' o* ct* c, ',i rs,Lod,-
de Dccunentaqto Thcrsica, Ruta Gonqalves Zarcol Restelog Lnr __~C i ~~~Ic-e~te.-a'rrPcea
Lisboa, Portugal. A7&ru- I: rs_~ L¶-c1 I~~ .. S

After stressing that the problem of cl .-sification is _1v- it r t) the prot-ct is to pro,.-.ia- q~ pý:i r.-s-basic in every informoation department, the author brie- srl-*r,-,.*:ie prestn-t il~i~iet C :;ý,tect 1r.dc-s of 'Itslfly mentions the moat used traditional. systems and the At ctreti, ", I n or-icr to 'In) ej- rrnce t'-c ,eress of tl.tmodern isriurarktion retrieval methods. '.he classical z . ject ..,ti-y 0'* 'Th, si, Al str-tc* l--"I impr vi:.w th-e c-:se 3:
U.0.C. systems and the autematic methods bausmdon "Key- -CrC to the- 1,dy 1the usera rnd irere-aclnr *tl.e uni foni'words" operated by optical 3eans or pur.thed cards are 2llc If . tre eilitorz; 'I ) provI !i tl.( 1-isis of -, s,,s(-.describsd. Applying both systems to an instance, the Am- for ilpt.-rietic, ccrorlinate -in,! nrtr r'rtlods of ir-aeyln:rthor compares their efficiency, concluding that the pirys~cs '5-ote.-t sl I, or.7-Lalzatloi_. ot"er thisn rP...ic
advantages of U.fl. . vanish in fields requir,ng great -Atntr-ictz' :c) pro%-ide the stri.-poin:t for -I rorcdetail. Fin~allj some conclusions are drawn which can vxt'!ns1vvLtrlslln- thes~i-.ri.s D, -, rlto: ~il orinflueaee the choice of classification system, in from- Intrcrnitlo:-ril level. T'he first sta,e -if' Ile prolect :-,'octioa of the following parameters: fitld of knowledge re'-n tcpletei 1.. the ei!1.r.riil -;tdfi or "Ts Alrtraictr"
covered; nmbser of references to be classified;ý extead it tlhe I ti o f 01Flectrlcrs 1tno~irers in cooper-oto- V11,1of detail required; type and frequency of inforruatiea *he Ixaci~rtaa.tion nscirc I~roject ff t~ Ane',-;ca. inctlt-tedemands *of Ili sics. 71H s-a involved the fol~cwi:rg cthe- ~

s~il ject lI - cy of "RPysicb Al stxracts" I1j addli;7 sever'Ll
_,dred "se' -also' and "see" refa:r-toces; (it) definin.-. vher-

creaheouiinegt inri s-heradings ly scope notes; (Ili)
co'lectir-,; ill 'he "rsee iilso' and ",ee" references from ote-r-
Iiindxl.w -ojlntb unri-r the he'uidinis to wiicts they' refc-r; (!v)
sta~nd~nrdizing t)--L first wor 's) to le .,sed in entiries Under
thle vor~lrour headinxs; (v) codintg e Chr term iccord~nt- to tl-c

chae-rrw.,geoent for -ol 5trrsct-; In tlce -onthlý Itssues -f
pitiVsles Alvatracts-", theret-y providiro for uo-tc rri

ol terms, cross referenceL, scope rotes, etc. for gi--er field's
c,' physics. Tihe nftv version of,* t! -' s.;l ,ect irdex rca .,tiin
fri-t these chinges ww, a-nalysed for rc-l-tionsr-lps letvice:.
concepts IndexeC fL.a frrther alteraitions were Zaide in t

5
.e

llegh* of these -lritlonchipb. !I-,( dr-aft V-.Gic;s tIcsqi~.r
p-oduceri 1, tha.operations I- ivtcilasllo In rscti-ne rtr-rulalle

form. Copies vill te sulriitte-l to a serlected .- ro,,p of
Vhysic-ists for criticall cosmert. -11e commeonts ottalne-d vill

1- ited uopn, *, estall11 h a riyw ; Ica thesaurus nrad alter
aiccorcini;cly tic -',,ect index of "Ph..ysIcs Abstrac:ts t '.
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%Y 11, THE NECEZ!;ITY OF COMWflING SELECTIVE DISSEMINATION OF IN- SYSTEMS CONCEPIS FOR FSrAhLISIIING AN AUTOMATED
)mnpany, FORMATION AN~D INFORMATION RETRIEVAL WITH MACHINE TRANS- INFORMATION CENTERt. Vin.tent J, Vitagiano, IBM

LATIONP LEVisirhol i, Scientific Institute for Techaical C..rporatiun-. ý55 Madison A, enu. * %-' York, Nev. York,
rd( to Information, budapeat, Hungary. U. S. A.
2.of In Hungary Russian and Inglish language abstracts are

eaninL- often the base of information work. The Scientific Insti- rhe introduction of tatornated inform-stor,. st rvices at
ý r;,tute for Technical Information &* working now on a project Fngineerarng Index i' ied as .- c hl~t, r'. iýr i-n-i -ing

,too$- in order to develop a method combining the mechanization the 'ýyhtvn.ý con~epts for -41,t~ 111A L!, . , ! ,irin'tion
J With of several steps of information work with machine trans- (enter,. I hie in~stallation reprk i. nt, a. t ttirt bý En-
ent lation. The proposed system works an follows: gineering Index .. nd the Arintrit k, ý-tt !or M.Utak it'
exine The important words in the Russian/English abstract are cojncii %t l~att.eije Nil m.,r-1 ],-ut .-, an-d tnc IBMv
under- punched into tape and read In the computer. A Russian- Corporation. R,, ,gn~tion I, pr !:,- i,,nl iras attituides
rirnent, Hungarian and as English-Hungariat dictionary of a special and objec tivc ,rt O.n..nducd t_ b, o*lrino, !.tuor, for aorreet- subject field are stored on magnetic disks and the algal-

D-ficant words of the abstracts are matched against the s-i~tessfui tran-,.:on :r ni mainu.al .mcie.prtos
,the dictionary. The computer assignes the Hungarian equivalent 11he ii.r ii.f ih iiev tuai eii,,rt, t, mna tune readable
Dre to the wnrd /el iminating at the same time the synonyms/ formns, . A the aspI-t ox prO.grami~n;,_ prog.ramn ., and
rict- and it is now the Hungarian word which is compared with Cýmnpitvr op)( ratnon, .rt pr.,entvd. A gencralis. d comn-
sod- the profile of the users in order to find the persons bined fi1.ý ýer , nipý.ter programm~ing, system for the IBM
sibly, waiting for Information on a special subject. The user 140 1 Data Pr~o essing S% t-tern hii b, en u,.ed to c reate a
pre- gets the bibliographic reference with all the significant 6cinramse -e n nivre te n oprotal words of the abstract translated into Hungarian. The data ~ inramse dada netdli' n opr

remain stored In the computer forming thus a document file fo.rm rctros~pv Ni'. vear( ies. In addition a series of pub-
ates that say be searched for documents containing specific in- Iishiii. program,~ itiliiing the master file prodaces subhject
pre- formation. heading and auithor inxdexes. lb.. dictionary is used for
rve, deý-:niptjr uontrol. %%hereby input t. the svbtem is ch-cked
ye for %a'.xdity and correctniess. r'i,- master fiii contains the
len- information that is pertinent to tne documents .khich have

been ab-tracted and index..d by a proftbsioital staff. The
inmerted file list, each des'.riptor folloued by the nu~mbers

of the documents to %%hich that destcriptor has been assigned.

DIE ROLE OF TH]E BOOKSELL.ER. W.I. Veasey, BHl. Blaolo~efl Ltd., I N i:P 'Y .( L.X
Broad Street, Oxford, England. ýV. 7!C3 .n,

The bookseller nas an important role to play in tne %irer trlsgat..r _ tocethc1-. -weaen.
organisaticni of information. The information must be at -his r,,rer ienls wi~tr f5. ý.rental zrcblemn- :5n cl.-_

e I'!r.- hand, oorrowing is frequently difficult or undesirabole; and sific. tic% resear~ch, core ".uestions to w.,ch pro-inenee

for tie procurement of his material tne librarian must rely wn -iven in. the recocrrenations of the 71,/ý-~ o-nfe-
'eupon the professional skill, experience and perseverance of rence in ls~in re '14are dISCn~sscd. hie main line :s

-.Se 0: - t- anlv3 cai-feltst~~~ ~re'it C ,te,05:ies of classification sys-
L =1tKosn ;.ublisner's lict, out isucn more Is required if the te-s c-a" .et,':oei by lifferent oltects.
5~ t~'.documentalist Is to obtain for nxts use the obbcure pamphlet, :Le 5ystematics of science _s it necessary tnt nieg-

th~e napnazard periodical, the unadvertited report. Booksel2iw lected E~neral bsckgrcu'id for st.vies on. other system!.
standards varyj from country to country and firs to firm, but .oietsoe~ re de'zelopsd froms systems cf at:-
documentalists everywnere require thxe nighest standards. enoes (tiec 'cat :'srortant systems fror an now antili-
These can only oe attained in certain basic conditions are ful- %te -ede ). c. :lrcursenta rerresent combinations of

filled. There must be fundamental .4illingness on the part of concerts, 40c. 6v'-ter'. nave to_ indicate Fosit'.one for
i!t.c noooiseller to attempt to obtain any published Item for ',e -cst itlort,nt concert corbni'ntion3. -he hlerarct~i-

or wlitI. ,wnicn .ne received an order, and to this end he must kn~ow a~nd c,,l struct~.re tserercre -.. st be 1-.rt:- nicn-Feneicrc.

record the 'nabita, customs and idiosyncracies of publishers a'e t r ".fo.r.n. in different :lzces; nc ccrnpicts'
t!eof many lands. lie must be prepared to train, and pay, staff i-6 i rec,-'o' cf t'r-s it' ..-ed -,t. o .:c

to tie professional booksellers, mnt just counter assistants; t--toncrs f -cc s. t- ro -.iscu_,ed.,he rrirnci;lýs
ah r nd tie training of a good boookseller 1i as stringent and for~2 as riv-n t - seeos to be contrndictcry

demnanding as that of any librarian. He must be prepared dt-c n e cob.msbtenaledcorx
,~~~ ~to disseminate Information on publications, new and old, by s.~cs>nm o'n n -e nbist.,~n ud~

traditional methods socn as catalogier down thie latest J 7ieor- devse-s.nf c criati.ver 1nei. acstucalice Vate-under mac'nine-recorded profile of subject Interests of his.e vt . eointe:oeifctlzste
the customers. Booksellers snotild also be efficient business s~stert'itial et.: c.t of t r-,s. .ore theroauri. frot-

(Amen: they need to be if they are to stay In business. And -~ffere t or,nc5.eb are -:nvestig..ttci. :he coT_,tibilit.
for his part the customer mubt accept tnat nis bookseller n cnverlaliinf fi-lor is stnuced. ,.r. eysterot:.cal ,j-

~~tc1.i. Is an exper.. working tc.arda the sam' end" as himself, noc.t ~..rs'o~~i io5Ry u ~
t1. and not #-xpect a first class servic- at a second class hierachicnl structur- in t'r's systems can't be the s,-

e! rie There is an Increasing need for grae ooeainas i!. i4c. nn7sters. Zen- r .tn .. ;u wort.s in Spec,�

ý1ýe ~~~and understanding bietween librarians and their booksaellers.filscnte Fr:-dccrt:ir o.uivz
.r .s thes,ur.;'-. as tle ter~s in these special therauri. are
'alal le lrcoeP3 -it fr,- -, special ocint f vicw.

Zyst-ns fhi techs.:ca. ro~jucts .rc given -t 'ot of
Vill ittention in all industrial brincher. 'ne rel-tion Let-
'ilter s.eenn systers of tl.nj kindr. and other syste-r is r C.sn



92 CONTRIBUTED~ ABSTRACTS

toSSIBILITlDS OF ARTICULATION OF 1hRPJ.ATI0dt Ch-N`Tbit.. INTO A Till. COMBINED FILE SEARCH SYSTEM; -, CASE STUDY OF
ma1w=A. !igene wall. Information Dynamic& o;~aoi SYSTEM DESIGN FOR INFORMATION RETRIEVAL. I. A Warheit.
WOO K Street, NW, Washington, D.C.. U.S.A. !ritvrnational Business Machines Corporation. Monterey and

Although there are only eight basic types 091 nf0.4t;.o ,ottl-ý Poads. San, Jose, California, U. S. A.
systems (based upon the possible combinations of lnteii~al A re,4uiLtnent was established to design c general purpose.
functions which systems cani perform), it is shown in this .omputer-based information storage and retrieval system.
paper that the interconnection of systems into a network ptr.. ýAany typ-cs of inlormation files were collected. Their
*its sharing of effort in certain respect$ so that 14 types of br~C tics and tne types of use to which they were put
systems are possible. This is at least true with respect to 'AzŽ'c~oulateci. These various operating systems were
systems handling serial literature, but it is believed that jto~k'C 2 in~to three broad types: 1) formatted files, 2) indexed
those handling separate literature w~ill be identical, nearly -, u~e.fl*2 retri*2-val and information handling systems and 3)
idenitical. or closely equivalent. It is shown that each o~f .run'dexod fAL. text processing systems. The most immeaiate
the 14 System types produces a different combination of out- rt-ed was to provide a computer program for the second type.
puts for the use of its clientele or for the use of other In order for it to be really general purpose. the program had
systems. When the variations in combinations of outputs to be able to accept files of all sizes, provide for practically
transmitted bet..een pairs of s~stem types are examined, it is 4i,vixri.ted growth, be able to give real time response, be
concluded that only ^13 different modes of such communication - ec.icienl and economical, modular, flexible, and provide for
i.e.. "m"es of art-culation'" - are possible. 6ioN rnent and data retrieval. i.e. have all the normal Boolean

It then becomes apparent that the 14 types of systems con- and .::,thmetic operators and yet be used with a small comn-
stitute only siLx overall groups; all system types within a pi~et . A program was written to meet these requirements and
group interact vdth each uther system type in identical man- the system installed for a number of applications. The pro-
ners. finally. it is shown that the 13 modes of articulation gram will be described in sufficient detail to show how the
can be organized into hierarchies, with the more general design objectives weere met. Operating experience , which is
modes subsuming the more specific modes - pointing to the being continually evaluated, is proving that the Combined

possbiltie or 1) laned oute fo evlutonar deelo..rile Search system meets all the basic requirements. Based
sent of systems' articulative capabilities and (2) the needonhiexrecetesyemsbigfuhrrfndad
for clily a very few standard procedures of articulation from is being programmed for the new generation of computers.
wihich the more Specific modes may be excerpted.

In short, articulation among information systems forr
handling serial literature is not technically complex or. the
"system Of systems" level (i.e.. determining what is to be
done) once the requirements of the clientele of the individual
component systems have been determined. The matter of de-
termining how to implement the what nay well be technically
and sociopolitically diff icult, and perhaps even eco,-omically
impracticable, although the theory and practice of a-1 aspects
of such implementation have alre.,ly been individ-talky proved.

A Sr~Jy 0? 5BLECT &IALysS~. ,,nWW Institute for Tectini- INDEX PUBLISHING SYSTEM WITH GENERATED CROSS
cal and Economic infoimation, Konviktaka 5, Praha 1, Czecho- REFERENCES AND SELECTIVE BODY CONTENT, Michael
sl ovakia. L Wa scak. IBM Corporation. ZQZ5 Enclid Avenue. Cleveland.

A methodology of subj~ect analysis has beeni elaborated Ohio U. S. A.
for use in the Czechoslovak info-i..tion services. General cri-
teria have been suggested for acceptable abstracts, van-made hsqbenwsficinlydsgeoopouefei~
or machine-made, ami for other products of document analysis Ti ytm wsficinlydsge opouefeil
(selection of descriptors, subject indices). Abstracts are to indexes for information files of all sizes As a general pur-
be distingtuiahed as to ti~eir pur,,ose ,a) for current awarmess2 pose svstem, it is kirrently produicing -A Subject Index for
kCA) and, (b) for storage anid retrievel. (SRt). ratner than to each of i,,ree differvnt dis(iplines Subject headings may con-
their form iinforzative and inilics~ve). 44hille for CA abstracts sist of single ac k ess terins or of access terms with a subor-
the generally accepted informativYe form is recommended, *' dinate term aippe'ndedl rhey appear in alphabetical order.
rpco~end~titons are set up for SRt a''rracts, whizh differ frns. follo%%ed bv djot ,rient entries FEacl. docuiment entry consists
CA abstra~ts in the basic approach. utyle, eel-cction of dataIo %d(aetrnie n h em~t eetda h
type of documents analyiev. life, date Of fir-it use, cises~il-. fd,.ietnme idte en' eetda h
cat~on requi. ;xntes procceasine, application apý3t,.iJe i-ý beginning of vi. It publimhing run Cr-.?-s -eferences are
f~omalization. ln a c;.nventlornall :e ieric file, zli. M,,atractN voese bN thb,~ onipuier. from the thesaisrus containing
may be conoidered as classification ext..nded ad %oc ints. 4''t ll term relat~oe,-.hivs used in 'he total sv~tem Bc~ok
wnhere the fvn~ric dtrtucttre cs.wl2 iot De ant.ci~ated and, Wi piuc format ..,th A ruinning ht-Ad !a produi-ed biy the computer
made in detail. rhey are to be rei-arled as a rnor-liri.'ar t-'ans- F.i, h page (onsimts oi two cohAur.,,tq of (ontect ready for
formation of trne cuiig~nal, followed by a description of tte j~~t -lio to th,. sire oi tw~ biucic .age Option
documectt itself, The degr-ee of non-linearity should be given If hA.v ':-iiobei r.ui.n'<hme nr ~
for any point so as to enable ire 'Aser to boost, the abatrcct fh.vldxbpinza huoAetri,

to toe vrig.nal size of the luc..ment_ Thes SKt statract mrnould tssten, If.'' \.4;her inderx c,tn he prco(,i ý.d simultaii-
be made with rerard to the. contu~nts of all prcaA ;.ocu.-onts eousilv co- seF.Arately As required Currently, it is a
in tk~u file an even of dcueusm~.s expected to come. A~~y inicomiag author index being produced in the same book page formrat
irnform~ation should be corifrc ted mitL inif~raation i tored alr.- Input is a serial file of documents, such as in the Ge~neral
ady; all redindant data 3riould be rejected in crier to save Purpose Information Storage and Retrieval System now in
storn,-e -wdium. Oacni".e-mnda %abtracts tail in t'ese points.) th.' IBM 1401 Library. number 10) 3 047
Certain ty~es of intcr.attion iv.#r. stdtihtitcil data, parame-
ters. 4'actonrafic matter) ahotuU be extruucted nlonfg 3-ecial
rul~e and4 sts~rd separately for direct access. In frutalizing
abstract ay,.tqx %-~.d 3taidardsz-rng ter'.sinoiogy so approach from
akn tt~er side tVe -'Fkl feowele by adli g ts. descr~ptorm roles,
linksc, flexionis %Wandmiilar devices; i.e. at re'iral purpose
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IM I1DI PROGRAM. Van A. Wt-nte and Giffrd A. YLýung, PPOJECT CADRE, CURRENT AWARENESS AND DOCUMENT RETIEVAL FOR
Scientific and Techrnzal Inf'ricati ,n Divi~iun, Nat1,,nal ENGINEEPS; A STUDY IlI PROGRESS AT ENGINEEPING INDEX. Fred R.

d Aernauti_ýs and Spice Administrati n, Wasbinetun, D. C., U.S.A. 4haley, Battelle Mdemorial Institute, and Carolyn Flan~aan,Directed annuunc.ment and dtcum-n" dictributi In througb Engineering Index, 345 E, 47th Street, New Yorx, N.Y., U.S.A,
'In 'tmtcd sele -tiv( d.svsmina* I li system are srviwng -ther- Engineering Indt .as embarked on a program aiminf to pro-ose, wise unfultIied iaf`rr.,,tio n[itdS •L it: spI 52ief.tISt ts rMi vide broader, deeper and faster abstracting end i•r, eAing ser-

eng ineers. NASA's deve 1p, p taI Stle tivc Disseminati rn X vices in all the engineering disciplines. A-- an initial step
Inf~rmltLuu Ijr glam (NA3ASDI) was initi'tliy devel-ped under toward this goal, a pilot study is under way in t.e e.ectrical-
contract by IBM Alvunced Systt=n D.vel po~n, Divlsi~n and Ia electronics field and the plastics fiela. A =¢cn_1n4 abstract
now" perated by NA3A's . i£tn'ii and Techni-til Infiruati xi bulletin har been launched in each tf these flelis as Segents

xed Facility. Over ?j(X, d-,umcnt., the full -intentr f the of ingineering Index, eventublly s colated index cf all tne
,,mbined issucs l! S:ictnifi- ,ind "'\ hLni'aI Acrusls-e Re2 r's cements will be available. Cu=.41ative izrdexes wil. also be

te and Inttrntlnal Aerospace Abstrat-s, are - mpared twice compiled. In %da"iton, i seep .t.aex ewrl:yir4 links and LIC
monthly with the cxpressed 'ntercsts , ! nearly 7- roleE is veing constructe:, -i,.xc.n il te toe naFis of a cen-
participan's. Centralized matching ir vidts ,.',.:. u:. vc" tral mechanized document retritval service. The present cur-
si rervi e tI h se users l.catcd at ICV WASA and 11 Air F~rce rent awareness servicet, of .ngineerinrg In-ex will be extended
C nt-ers, with decentralized +cp-ra' in rlantd :-r Ctnters and refines so as tc give re.ective azssemination uf informa-
havyin rejuisite mchine apai.lity. CZt -. u'put '.lslsts tion to subscribers. :nese co=bined services constitute ar.

tn.- tb--ard si..-d abstr,,ct -ards dupli at ine ph,' mp sed important step toward tte long-range ;oaI of establishing an
j urnal uan tat, ns plus a rtsi nsi. ird, wLi t f..y be used Ly Engineering Information Center at the United Engineering Cen-

nd r rtli'pants t, rejuest the full-text f snvhted d .*uments. ter in New Yorx. The system is calita CARFE, for Current
Pr-vizLn , f rcquested fuil-'cxt os ml r flihc, ficsimile, .r Awareness and Document Retrieval for )ngineers. Journals are
uriginal document is the resp~nsibii,'y ! #a~h Center, with scanned and pertinent articles are.dzed by professional per-

is backlo •ssistance by the central %CASA Facility. LEz-et.einal sonnel in accordance with the LJC systen of aDstracting and
flex:bility is p-asible in txrrc-cslrng i-lrticipants' interests, indexing. Their work sheets are processed using a computermatch ,pthins include "must" s -n.:. .. ,• 'esript~rs, td.- t" for both the insex print-out for the bulletin and for toe
seven-wtrd phrases, "not" termr and ;i.i .,eb, ind perccn-!tg machine search and 2D0 capasllity. The heart of the system is
matching. In preparing the input d&<u1M:t A... uier interest a thesaurus, which serves not only as a visual aid to indexers
prýfiles f r matching, a dicti-nary program pr vwdes c.cmputer- and inquirers, but also directs the following computer func-
generated ,cdes and ,an substitute cr~se-refe:r -cd tiona: (1) validate all index terms and subject headings; (2)
dcscriptc:s. The computer pr gra•rs enp!. yan - M 7,.%/94 substitute preferred terms and (3) generate in the published
with 32K storage, twc 7607 data channels, and eigb' 7.-9 tape bulletin "see" or "see also" references for terms previously
drives. Other NA'3A/SDI concepts under test include zi'atlin designated for this purpose in t•e thesaurus. The basic com-
printout rather than repr duzed abstracts, and matching by puter programs were de'-loped by IBM, but many special fea-
sumatilns ,f tpical pr~files rather than by individual tures have been added f)r this protect. The El thesaurus is
partipipant profiles. based on the Thesaurus of Engineering Terms (WJC), but con-

tains about 30% new terms. The American Society for V.etals
has adopted the same overall system, and a cooperative pro-
gram between El and ASM is in effect.

INFORMAT1ON STORAGE AND RETRIEVAL BY PRE-COORDINATION. INTERNATIONAL BIBLIOGRAPHY OF THE SACRED SCIENCES.
C. J. Wessel*, Food and Drug Administration, Washington, D.C., Eugene P. Willging, Catholic University of America Library.

ael and John Dere, Consultant, Washington, D. C., U.S.A. Washington, 0. C. 20017
land, A method by which all information stored it a system is Of more than 500 scholarly titles of serials pertaining to

permuted ini anticipation of possible or organized associations theology, church history, canon law, Scriptdre, and related
of descriptors provides a printout read) for reproduction, disciplines, more than 90% are indexed fully or partially in
with the answers to possible inquiries. As a result, one has duplicate (up to ten times) in 20 different bibliographical

ur- at all times a complete inventory of the stored information, tools. To show extent of coverage and amount of duplication
accessible from the varioo.s points of view from which this a comprehensive list is scheduled for Sept. 1965 publication.

r information may be considered. As a by-product a plan is b.-ng developed to coordinate the
con- Aside from the advantage of permittinp an inventory look- indexing of books and serials in the sacred sciences in a new
or- up for the subsequent search, the printout opens an excellent tool tentatively titled INTERNATIONAL BIBLIOGRAPHY OF THE

browsing field guiding the inquirer S, synonvms and associa- SACRED SCIENCES, which would appear monthly under interdenmi-
tions or other useful terms which dA're not anticipated, national auspices. Through inclusion of subject headings,
without look-up in a thesaurus, classification numbers, multiple entries for editors, trans-

The printout is modular in :egard to the various items of lators, etc. with the main author entry for books, it would
the bibliogiraphic citation which can be included. The display attempt to solve a major library problem of cataloging back-
of the perrutation of descriptors and document numbers may logs as well as provide theological scholars with quicker
vary according to the type of collection or the printout indexing as well as more intensive coverage and more frequent

ater method selected. This printout may include a display of cumulations.
associated descriptors with all the document numbers common to

n those descriptors; the occurrence of pairs or multiple asso-
ciatjns can be traced.

The specific descriptors assigned to each document or the
abstract of this document may be included in the printout.

The bibliographical information may be included in the
printout under each descriptor, or may be printed out in a
serial manner.

n Conclusion: The method consists in a synoptic grouping of
indexing and bibliographic information available on demand.
Further refinement in association I erns is possible; the
technique used is flexible and cat, apted to the changing
needs or the size of a document collection.

erThis work was performed while this author was associated with
the Prevention of Deterioration Center, National Academy of
Sciences-National Research Council.
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TFDEi~II.b b 'tE 01 'bI.41ATIO|., OF" SI FIC AbD CrGAN1AS UF 2Ut R R.-RBU-,ni RM.,AL, TirvdULGs•JA2j- • .ruirdX
TECHIdICAL IF0R•I, TION? SYSTEMS IN CERTAIN EUROEAN G ?ATION OF PROGRAMIED TEACHING TEXTS. Hans H. Zinaer M.0

mat, _1,Documentation and Scion-CO UI.ThIES. Adam •'msocki, ouetto n ce-S~usan ursham. and David N. Smith, Columbialanverslty, o'lae
tific Info rtion Centre of the k-olish Academy of of rWianl and Surgeons, 630 West 168th Street, New York,
Sciences, lNowy Swiat 72, oarsaw. Poland. Now York, U.S.A.

On the background of the actual state of organi- The availability of streamlined and definitive medical i.a.
sation systems and basic forms of activity in the formation on magnetic tape derived by the American Medical
fields of the scientific a.id technical information Association staff has prompted us to manipulate this tape in
an analysis is done of the forthcoming tendencies such fashion as to generate teach'ig sequences by direct stim-
in the organisat~on of gathering, working, preser- larity analysis of the work and phrase content of the infrma-
virng, searching and disseminating information in tion. Generation of branched trees of differential diagnos-
koland and other East European countries. A study tic sequences is followed by the insertion of general state.of the organisation ;f science and rcAtional ecodo- ment and question and answer sequences at predetermined itere-my shows its influence on the ideas of orgtanio aton tion rates and with logical and work similarity cues. By th
of the scientific and technical id formatf on systems sequence, any body of work-related information can be pro-
in these statesntf an tecas the ievelopment posstb- cessed to yield at least a rough draft of programmed text
lithes of it formutllo systems subect to this ana- material, in any language. The saying in man hours using the
lysies. o I4 7094 it of three orders of magnitude.

Tla U... FI"O)RP-T .;EVICE STUDY OF TIE O-'ORD SYSTIM. OF DE- INFLUENCE OF SELECTION AND WIDE DLSTRIBUTION ON
CTNAL CIAx:L=IFATION FOR FORFZZIRY. Theodor B. Yerke, Librar- TRANSLATION USE. Raymund L. Zwemer, FASEB Translation

:n, U.o. ore:" Oervlc,, Berkeley, Ui!'orn.a, U.,.A. Project, 9650 Wisconsin Avenue, Bethesda, Maryland. U.S.A.
The Un.:ted .3tute. has no establIjhed fore..try cLassilf.ca- The Federation of American Societies for Experimental Biology" ".1r.. ;h, Jxford ;y.tL= exprua," ',U" 634.0 (Fore.tr-y). In under a contract with the National Library of Medicine undertook this

l).• -h, • ;et rv1.-f beg'ut. to vplate xl ,rd'; potential experimental approach to the problem of translation as an alterna-
for 1.'-raturc c r:i' -.fl:, rvsttirch ,ud opciratirg inits. A tive to a previous program of complete translation of a limited
cit'ilo or *70,cs)~ ýxlfrd~l-; .d c.ta.t±3r, e'd.;~ w7is b.1t.~i number of journals. Ten percent of 20,000 research articles in 45
Thi,; , x,' 'pt••.ar.thArzvd c trd-Ly-c'xrd t, de'.ermtne the va-
l.*y " "he Ly. L::t0"sn L t ... I .;_c iii de.ree of pre- journals of USSR and East European origin were carefully selected

lz•, I'l.xL!l, 1±/, .etd o.-,,..y for ,r')%r•h. and translated into good scientific English. Translated articles
.'is',tt.:& •r.teri't .,I 'i., -,;,..ty t, hVtd1C =acro- a were screened by referee editors for novelty of material. statisti-

well t.ý =r, in: .-.a . 'r ,' r-*s 1:. the ;tr.e- cal validity, concepts, conclusions and citation of current litera-
t rt of, re-v. t rc.,.ze'. suer'.t iv: s. The ture. About one third of the translated articles were published in
vftl.dl y " :eTiti ,I 'A" . _. ul'., *rý M.5" be 5;d o IWhen Federation Proceedings Translation Supplement which provided

Txh'oed'.: -,; -r,, - , k't. -.... t .1nvwet:l'es 'r. wide distribution to 12, 500 subscribers of which 2,800 were librar-The thre,,-yt-ptr .;t.l ,,ýN.,va 'Nit• xf, n-d hwele,,lt• general I and
.I- ' rr"y l'•r't.r, ,•hlat.'ly. DI:':.cul-y ies. The tenth bimonthly issue for July 1964 carried a simple

ercountt n.d ".', tit, r,.ý 1 ." l , . M, 0" "ki.h' . -x- questionnaire asking whether readers had found one or more articles
for.-d W1 i"L,.N 4,.4d r .=L.l. ',#:; i•'. s micro- of interest. The geographic distribution of responses corresponded
irt:i'#r~ati~tl. ..- f-d., r,.vi .. ,, ", i'or *h,.; reL1 s in closely to that of FASEB membership. Distribution by discipline
,x,-ts.vt -v'•, •';. F-r ',dtvnu- d ,p.o:.eer seiearch showed that members of one of the six FASEB member societies
rlie~x, ".. btter tk, tri t •.re rvcent .!.±,riton found less of interest (60) than did members of the other five (90%).
h n1dling teeh .. A possible explanation may be the criteria for journal selection.

,z ' ".r5er ± .d. 'x ha.. b., prhir.., I'.ur 'hC Ox, urd Serials could not be scanned if they were being translated by others.systces. This incljdej "aer.cu.'zattr.•, 1' "erda 'md scope

notes. The index ij plazL'ed ,ii 't Fore;" , llwdbotxK, Important biochemical and biophysical journals were thus excluded.
for Fen-ral ..se in Fores, 3ernrlce L'. ut. Other criteria for journal and article selection will be given and

a more detailed analysis of the replies to the questionnaire, in-
eluding recording and citation of articles. One advantage of our
plan of distribution is that complete translations with tables and
illustrations are made directly available to nearly 10,000 individual
users together with a listing of additional translations available at
a small cost on demand. Corrspondence shows that the trans-
Istlons are also being made known by a variety of specialized
abstracting and indexing services.
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