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" 'ON CERTAIN KEY PROBLEMS OF INFORMATION

SCIENCE.
(PREFACE)

The collection of articles «Froblems of Information Sci-
ence» (1D 478) is the second publication of this kind is-
sued by the FID Research Committee «Theoretical Basis of
Informations. (FID/RI). The first collection had a similar
title — «Theoretical Problems of Informatlicss (FID 435)
and came off the press in 1968.

The present collection consists of 12 papers writlen by

15 authors from 9 countries. The colleclion embraces most

of the crucial problems facing modern information scien-

~ce and scientific information aclivities, ranging from in-

formation needs of scientists and specialists 1o the specific
aspecls of compulerization of various information proces-

- ses.

The 1irst paper «Studies of Information Needs» is by P.

. Atanasiu (Socialist Republic of Rumania). I{ reviews the
- main methods of studying this important problem of mo-
. dern information science. In recent years, however, there

has been a tendency towards a relative decrease in the

- number of studies devoted to this problem. For instance, in
' November 1961 «Current Research and Development in
. Scientific Documentation» reporfed 39 projects or studies
. of information needs and uses; in November 1958—1962.
- in November 1958—1964, in 1961—1966, in 1943—1969,
- while the overall number of research prejects in informa-

tion science and technology reported in «Current Rese-

- arch and Development in Scientific Documentation» during
¢ this period increased from 271 to 785, i. e. almost three-
- fold.
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It can be explained by the fact thal academic research
into information needs, despite its tremendous difficulty
and complexily, has evidently failed {o justify the hopes
that had been placed on it

On the one hand, these studies have made il possible
to identily the types of informiation needs and the calego-
ries of information users which had been largely known by
the practical expericence in publishing scientific and tech-
nical literalure and by the experience ‘gained in informa-
tion and library-bibliographic work. On the other hand,
these studies have shown that each particular information
need is a very complex and many-sided phenomenon. It
was discovered that cach information need is, in a sense,
unique, for it depends on the user’s professional backgro-
und, his psychological disposition, age, the task facing him
and many other faclors.

It follows frem the unique character of each informa-
tion need that, in order to raise the efficiency of informa-
tion service rendered to scientists and specialists, one sho-
uld strive, wherever possible, to provide the information
system with a capability of feedback with the user. Such a
feedback system opens up broad opportunities for thoso-
ugh study of information needs of scientists and specia-
lists. It confirms the conclusion that at ihe present stage of
informalion science development (he main source of cog-
nition of the regularities of communication in science is the
information praclice.

It should also be menlioned that studies of imformation
needs and of their dynamics have been gaining importance
as an approach to exploring the processes of creative work,
I. e. they are actually outstepping the scope of information
science. : ' :

The subject discussed in the paper by A. Merta (Cze-
choslovakia) covers informal methods of scientific commu-
nication. For the past 5 to 7 years it has been the main
subject of his research. Taking advantage of this oppor-
tunity, 1 should like to express in this preface my own opi-
nion on the general approach to the studies of informal and
formal channels of scientific communication.

To begin with, one can hardly agree to any — explicit
or implicit— contraposition of informal channels of scien-
tific communication to the formal ones or to declarations
to the efiect that informal channels are more important



than formal ones. When speaking of the sysfem of scienti-
fic communication we should never forget that both infor-
meal and Tormal channels arc organic componernis of one
and the same system. In this system they perform diffe-
rent functions and, therefore, possess different properties.

A most iriportant attribuie of a system is that it pos-
sesses a certain infegrality, i. e. that the entropy of the to-
tality of the component making up the system is less than
that of a simple aggregate of interconnecied and interac-
ting objects and phenomena. If the definitive characleristic
of a system were merely the presence of interconnection
and interaction belween objects and phenoniena, any set
of these could be called a system, since all objects and phe-
nomena are fo a greafer or lesser extent interconnected
and interacting with each other. In that case, it would be
senseless to introduce the concept of «system».

In our view, to mainlain that informal channels of
scientific communication are more important than formal
cones would be as unjustified as to believe that a certain
body organ or a system of organs (say, the nervous sys-
tem) is of a greater importarice for the human organisn
than some other organ or system (say, lhe heart and the
- blood system, the lungs or the skelelon).

Explicit or covert contrasting ol informal channels of
scientific communication {o formal ones reveals the meta-
physical «sin» of many contemporary scientists and en-
~ gineers who, while paying lip-service to the dialectical
- principle of system approach to natural, social or mental

. phenomena, actualy yield to the temptation of simplifying

* their task by searching only for a single solution, which
like a magic number or formula, o «philosophers’ stones,
. Archimedean poin of support, efc. could guarantee the
- attainment of their goal under any circumstances.

‘ In this they sometimes refer to V. I. Lenin’s words who
" wrote: «The whole art of politics lies in finding and taking
. as firm a grip as we can of the link that is least likely to
- be struck from cur hands, the one that is most important
- at 'the given moment, the one that most of all quarantees
~its possessor the possession of the whole chains».®

‘ As is evident from the quotation, V. I. Lenin spoke of .a
~concrete approach to phenomena; of the finding of the link

i +* V. I. Lenin. Coll. works, Vol. 5. Mascow, Progress Publishers,
©p. 502
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which is the mos{ important onc under the given  condi-
tions. 1t neceds not necessarily be as iniportant under dii-
ferent conditions. Thus, this injunction by Lenin is of a
methodological nature and it does not concern the struc-
ture or the essenice of things and phenomena,

We do not possess a suffic¢ient amount of reliable data
to question the asscrtions of the highly estcemed scientists
(D. J. de S. Price, W. D. Garvey, B. C. Griffith, H. Men-
zel and others) who maintain that at present more seien-
tilic information is trausferred through informal than for-
mal channels, and that such information is more.valuable
for science. Moreover, we are rcady fo accep! such asser-
tions, although they are based rather on intuition than on
scientific evidence. That docs not, however, grant the con-
clusion that at present informal communication channels
play a more important role in science than formal 01es.
Such a conclusion might be particularly dangerous when
the administration of science and ‘ils financing arc fully or
to a great extent exercised by the State.

Being inlerested in obtaining a maximum  «scienlific
oulput> to justify huge sums allocated for science,  the
State, with the help of financial and other measures, stri-
ves to create conditions which, according 1o its official ex-
perts, ensure the best possible facilities Tor effective rese-
arch and development.

Inadvertent — and ufterly wrong — assertions of an un-
conditional primacy of informal channels of scientific con-
munication over formal ones may lead (if they have not al- |
ready led) lo a cut-down of allocations for publishing sci- .
entific and technical literature and thus may cause seri-
ous damage to the development of science. :

Whatever the quality of informal charnels of scientific -
communication, ‘their personal nature and spatial limita-
tions preclude their being capable of ensuring the genuine-
ly international character and historic continuity of scien-
ce. These are {wo of the many functions of scientific and
technical literature which in the social mechanism of sci- .
ence is, at least, as important as informal channels. @

Thus informal channels of scientific communication sho-
uld be studied in their organic unity with formal ones,
so to speak, in vivo. These studies should deai not only
with the specific features, and properties of informal chan-
nels but also with the mechanisms of interaction between .
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informal and formal channels. Il is these mechanisms that
are among the least stvdied aspects of scientific communi-
cation, although they are likely to hide -great potentials, of
hoosting the efficiency of scientific information transier

.and use., - : .

There is one more remark. A. Meria asserts that lne
system of scientific communication is a closed one. We
cannot agree with this, for we naintain that the scientific
communication system, just as all or almost all social sy-
stems, is an open system. The hierarchical nature ol its
structure is the rrnesns ensuring the preservationof  lhe
system’s integral nature {(closed systems preserve their in-
tegrality due to a feedback with the environm t). We be-
lieve that the hierarchical structure of social systems ex-
plains the amazing circumstance that ZipP’s rank distri-
bulions can be constructed for the elements of many dil-
ferent social systems. Bradford's law of scatlering descri-
bes one of such distributions relating lo scientific and tech-
nical literature. :

The paper «Some Sociclogical Aspects of Formal Sy-
stems for the Communication of Knowledge», contributed
by D. Foskett (UK), is a briefl review of the development
of formal methods and means of scientiflic communication
in their lotality, which came te be more or less fully deno-
ted by the notion of «scientific and technical literature». The
paper reflects great scientific erudition of the author, his
rich practical experience, profound understanding ol the
subject, and the ability lo express his ideas in a clear-cut
and perfect style. I am sure that the readers will share with
me the great interest and pleasure that I felt each time when
reading D. Fosketi’s paper in compiling and editing
this volume.

One of the ways to overcome the state of crisis that has
been taking shape in the sphere of scientific and technicatl
literature because of the rapid growth of the number and
size of periodicals is, according to D. Foskett, the so-cal-
led «Bernal plan». It will be recalled that the plan was
proposed by J. Bernal at the 1948 London Conference on
scientitic information and consisted in the following: the
practice of publishing articles in scientific and technical
journals should be completely or partially abandoned, and -
manuscripts oftthese articles should be deposited in speci-
al information centres. The duty of such centres should be

7



to promptly notify scientists and specialists of all the in-
coming manuscripts which may be of interest to them and
to produce copies of these manuscripts on request.

[t should be noled thal similar proposals had been

made carlier (for instance, in 1933 by Soviet delegates to
the International Geological Congress  and also by Wal-
sonn Davis). But it is thanks fo J. Bernal that the propo-
sal became known {o broad groups of scientists and spe-
cialists and, therefore, it was justly called the «Bernal
plans. .
Now there are possibilities for technical implementa-
tion of the plan. Morcover, {o an extent it is being brought
into effect in the USSR. But the experience in deposition
of manuscripts  shows that if these are not «sifteds
through a preliminary reviewing, this is bound o result
in lower qualily of scientific and technical literature and
its devaluation which will be harmful 1o the general pro-
gress of science. On the other hand, il such manuscripts
are preliminarily reviewed, will this not sacrifice the main
advantage of deposiling documents before publication —
the reduction of time necessary {o bring scientific infor-
mation to the wvser’s notice? Will the organization of a
system for reviewing deposited manuscripts (naturally
il the reviewing is done as thoroughly as that of manu-
scripts to be published) not lead to the emergence of te-
chnical structures more or less equivalent to editorial
hoards of journals? These and many other questions sho-
uld be given a more or less clear answer before accepting
or rejecting the «Bernal plany. e |

We believe that the stand taken by some periodical
publications is more-promisintg. They carry only abstracts
of {all or most) arlicles while the full texts of these —
in the form of separatc off-prints or copies on micro-
fiches — are disseminated on readers’ request.

D. Foskett justly criticizes the «engineering -approachy
to problems of scientific communication which virtually
disregards social aspects of these problems re-
ducing  these o  the category of common mass-
production problems. The author also warns aga-
inst  the dangers that attach to the fact that in
capitalist countries commercial publishers exercise
an ever tighter control over publication and dis-
semination of scientific and technical literature. It leads

8



not only lo a rapid rise of prices for scientific and {echni-
cal literature (during the past 5 years they have gone up
by 10—15 per cent per annum) but aiso 1o a degradalion
of its scientiiic standards. To sum up, there are hardly
any reasons {o doubt that scientific and technical literatu-

. re — periodical publications, books, pateat specifications,

etc. — still is (and will long continue o bey the principal
medium of communication in science, The particular ma-
{erial Torm in which scientiflic and technical publications
will be issued, say, in some 10 or !5 years from now —
whether as conventional bound books or on microfiches,
or in some other form —is in this case irrclevant. What
is essential is that the institution of reviewers be kepl
intact and operational. We believe the latter to be an im-
portant atiribute of scientific-and technical literalure vie-
wed as a social system, for it keeps the scientific quality
standard of publications at a cerfain level achieved by
science at the present stage of its development.

Therefore, the identiflication and study of the proper-
tics and regularities of scicentific and technical literature
arc of very great theoretical and practical importance, as
this opens up broad prospects for raising the cfficiency
of its function of scientific information transfer (disse-
mination).

Another very important property of scientific and {c-
chnicat information is aging.  Aging ol scientific and
technical literature in this case means a decrcase in
intensity (frequency) of the use of publications by scien-
tists and specialists with the increase in the {ime which
elapsed since the date of publication. To measure the
obsolescence rate, R. E. Burton and R. E. Kebler proposed
{o use the so-called <«half — life» period (i. e. the time
during which a hall of the publications of a certain set
cecases to be-used). This period is obviously different for
various sciences and disciplines as well as for various
types of publications. The knowledge of the regularities
of the obsolescence of scientific and technical literature
makes it possible o work out rational acquisition policies
of libraries (to be -more exact, ol systems of libraries),
to optimize the file sizes of documentary information re-
trieval systems (IRS), etc. -

The paper by B. Brooks (UK) who has successfully
studied various properties of scientific and technical Ii-
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terature during the past few vears, is devoted fo the pro-
blem of aging.

This work excels in clarily and depth due lo ihe facl
thal B. Brooks has a perfect command of methods  of
mathemalical statistics and uses them skilfullv, They in-
variably evoke greal interest amonrg all specialists in in- -
formation scicnce.

The article by J. Wanke (Czechoslovakia) deals with
stich paramelers of documentary and managemenl IRS
as the frequency of the use of {lie file, the average stora-
ge time of a record in the IRS, the average record lenglh
and the average value of a record -(a document). The
author shows that the third-generation computers having
a high-capacify storage with random access are thus far
more suit:iie  for the implemeniation of management
IRS, wiieh are characterized by a high file call frequency,
a comparatively short siorage time of records, a shorter
record length and a high value of records. According 1o
J. Wanke, it is duc to these propertics that the manage-

ment IRS are developing faster than the documentary
ones.

However, when examining the reasons of these pheno-
mena one should also bear in mind other important fac-
tors. From a semantic point of view the search of docuy-
ments is by far more difficult than the search ol husiness
informaticn, since in the latler case there are no problens
of an adequale linguistic expression in an information re-
quest of the actual information need: {here are no prob-
lems o1 expressing the main subject of the document jn
its search profile or of cstablishing the criterion of rele-
vancy between the document profile and ihe information
request. This is likely to explain (at least, to some ex-
tent) the fact that users of centralizad information sys-
tems strive to develop their own IRS, which enable them
to take a belter account of the specific natura of their
informatien needs and achieve better refrieval results.

Besides, documentary IRS do not generally yield the
same direct and {angible economic effect as managemen!
IRS, for instance, the computer-based system for booking
air tickets. Last but not feast, public practice demands a
much greater number of management IRS than documesn-
tary ones. | '

10






R. Fairthorne (UK) has wrillen for this colieclion the
paper «Problems of Data Relrieval and Dependent Techni-
ques». R. Fairthorne <considers data retrieval a special ca-
se of document retrieval, as the former sceks to find parts
of documents (lexts), and document relrieval — complele
documents., That this viewpoint is well-grounded becomes
particutarly clear il one recalis the ambiguily of the no-
iion of «document».

It is not difficult to give examples showing that under
different conditions one and the same text can be conside-
red either a separale document or a part of a larger do-
cument. In case of dala relrieval the user gets texis whici
contain tile answer, or, which is more typical, from which
the answer {o the given question can be logically derived.
The finding of this answer (or logically deducing it) 1is
the task of the uscr himself. -

_R. Fairthorne points out that the estimalion ol lhe
tritl: or falsity of statemients, verification ol facts -and
their use are beyond the scope of information science.
This should be always minded by those militant infor-
mation sciermlists who strive to include into the subject
scope of «information science» as a scientific discipline the
content analysis and synthesis of information. These ope-
rations are impossible without a qualitative evaluation of
information, and the latler presupposes ithe knowledge and
use of theories and methods of relevant sciences and dis-
ciplines. "

Thus, data retrieval is a sort of conlinuation of docu-
ment reirieval: at first the documents are relrieved that
might contain parts of the text with the data needed and
{hen — these parlicular parts of the text. There is nothing
peculiar about data retrieval that would substantially
distinguish it from document retrieval in scientific, metho-
dological or engincering terms. Whether data relrieval {as
well as document reirieval) is used in natural sciences or
in 1{he Humanities does not add to it any specific character.

In his paper R. Fairthorne examines most important
and pressing questions which today preoccupy imany in-
formation scientists. We are confident that this thorough
and pithy article will be appreciated by the readers.

The paper «A Condensed Heuristic Documentation Sy-
stem» by R. Lerlercq (Belgium) and C. Rixon (UK) de-
velops the concept of thé language .and logic of ..a for-
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malized logical information system designed for uniform
reduction of scientific information as well as for making

logical inferences from it and for cvaluating new infor-

mation, not explicitly contained in the input texts (docu-
ments).

In this connection we should like {o note that we beli-
eve that the study and development of logical information
systems in the strict sense of the term belongs not {o in-
formaition science bul rather to ihe special sciences and
scientific disciplines concerned, for any logical information
system is founded on a wide use of a system of concepts,
logic, theories and methods of 2 certain particular science
or scieniilic discipline in deriving and eslimaling new con-
cepls and obtaining new scientific information. Informa-
tion science as a scientific discipline does not deal with
the content-based processing of scientific information.

Likewise, mathematical logiz, for instance, does not
intrude upon those fields which serve as substantial in-
terpretations and models of formal logical systems (cal-
culi} it studies. 1t is evident that information workers who
are specialists in relevant sciences and scientifc discipli-
nes, carry out a content-based processing of scientific in-
formation when they abstract, annotate and index texts
(documents), translate them into another language, wri-
te surveys, etc. .

J. Halkin (Belgium) has contributed the paper «Pro-
posal and Wishes for an Open Structure in the Communi-
cation of Information». This extremely interesting paper
concerns many importani issues of modern inforrmation
science and scientific information activities, Among these
issues there ave some on which we should like 1o express
our views. -

J. Halkin considers that at present one of the principal
ways of raising the efficiency of scientific information
service given o scientists and specialists s decentraliza-
tion of the processing of documentary information and
centralization of ils transfer (dissemination). In other "
words, analytical and synthetic processing of scientific
documents (i. e. their abstracting, indexing, etc.) should
be done by specialists in narrow fields of science and tech-
nology. The results of this processing- are transferred lo
relevant information centres which disseminate scientific

12



information by issuing secondary publications, magnetic
lapes with indexed document f{iles, etc.

| IT I underst and J. Halkin right, such a demand —
- being certainly correct in essence — may cause some be-
wilderment. For it is precisely the way in which all more
or less big information centres of the world really work —
VINITI, Chemical Abstracts Service and BioScience In-
- formation Service of Biological Abstraclts (USA), Cenire
de Documentation du C. N. R. S. (France), Excerpta Me-
dica Foundation (Netherlands), and others.

At present, over 23,000 pari-iime specialists work at
VINITI, many of them living not in Moscow but in othet
towns of the country. It is these narrow specialists that
carry out. (in a decentralized way!) the content-based pro-
- cessing of scientific information while VINITI is engaged
in centralized f[ulfilment of all {ihose functions wihich

J. Hatkin unites under the common title of «information
transfers. '

Perhaps, J. Halkin means the necessity of preventing
wide duplicalion of analytical and synthetic processing oi
the same documents for different branches of science and
national economy. But such duplication can largely be ac-
counted for by technological reasons and can only be eli-
minafed as a result of wide application in information
- practice of computer-based integrated information sys-
- tems (the papers by A. I. Chernyi and P. Vinken are de-
voted teo this subject). Naturally, the use of computers for
the processing of scientific information and for the prepa-
ration of secondary publications entails a  considerable
change in the structure of the networks of information ser-
vices. If this is what J. Halkin means, then we have no po-
int to argue about.

J. Halkin touches upon one more question of principle
which cannot be left without comments. J. Halkin shares
with some scholars the view that scientific informa-
tion is a commodity, to which we cannot possibly agree.

What are the attributes on the basis of which scienti-
fic information is regarded as a commodity? Such attribu-
tes are likely to be the following:

1. Scientific information is the product of labour.
2. Scientific information is bought and .301(1, hence the

conclusion that it has value and a price.
Q
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Let us compare these attributes with the most impor-
lant atiributes of a coimmodily.

A commodity is {he product ol iabour which

— Ieels a certain human need;

— is produced not for one'’s owWn consumplion  but
foir sale. :

Scienlilic information meots hwman needs in knowled-
ge, i.e. it is use-value. But not every praoduct of labour
which is a use-value is 2 commodity. «To become a com-
modity», K. Marx wrote in his «Capital», «a product must
be transferred to another whom it will Serve as a use-va-
lue, by means of an exchanges.® However, scientific in-
formation is generally obtained nof for sale.

IT one sees only {he external aspect of phenomena, the-
re arises an illusion that scientifjc information is also an
object of huckstering. But. what is in fact bought or sold
is. not scientific information proper, but the right to use
cerlain kinds of scientific information for the purpose  of
gaining profil. Morcover, only the right to use new lechi-
nological information, and not any scientific inforination,
can be bought and sold. The supreme form of scientific
information—the knowledge of the laws of nature, society
and thinking—cannot he an object ol properiy at ali: they
are not patenied in any country ol the world and are not
bought or sold.

The same is also true of scientific information dissemi-
nated through scientific literature, i. e. of the bulk of sci-
entific information (though the carriers of scientific infor-
mation — books, journals, copies of articles from them, pa-
tent specifications, etc.) are bought and sold. IHowever,
prices for scientific and technical publications obviously
are not delermined by the value of scieniific information
they contain: books by A. Einstein, N. Bohr, J. von Neu-
mann and L. Landau are sold at the same price as compi-
lations by unknown authors, and any specification to a
U.S. patent, regardless of the value of the patentied inven-
tion, cosis 50 cents. _ _ :

‘Even if any kind of scientific publication could be bo-
ught and sold that would not be sufiicient to call scienti-
fic information a commodity. For instance, works of art are

*) K. Marx, Capital, Moscow, Foreign Languages Publishing House, .
p. 41, Vol. 1. '
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- bought and sold butl they arc ceriainly nol commoditics,
Naturally we are speaking in {his casc of the originals of
works ol art and not of theéir copivs, '

In his book «The Human Use ol Human  Beings»
(1954) N. Wiener stressed that mercantile atlitude to in-
formation as a commodity, according to a standard Ame-
rican crilerion; leads lo the misunderstanding of informa-
tion and ils associated concepis. N. Wiener wrole: «What
makes a thing a good commedity? Essentially that it can
pass from hand 1o hand with the substantial retention of
its value, and that the piects of this commodity shiould
combine additively in the sume way as the money paid for
them. The power lo conserve ilsell is a  very convenient
property for a good commuodity to have <...>.

Information, on the other hand, cannot be conserved as
easily, for... the amount of information communicaled is
related to the non-additive quantily known as eniropy and
differs from it by ils aigebraic sign and a possible nume-
rical factor. Just as eqnlropy tends to increase spontanco-
usly . in a closed system, s information tends to decrease;
just as entropy is a measure of disorder, so information is
a mieasture of order. Information and entropyv are not con-
served, and are equally unsuited to being commoditlies.»™

And further on: «The idea that information can be sto-
red in a changing world without an overwhelming depre-
ciation in if{s value is [alse.»™™

It is nol appropriate here to dwell in grealer detail on
the question of why scientilic information is not a com-
modily. We have done it elsewherce. We should like to
emphasize, however, that declaration of scientific. infor-
mation a commedity inevitably brings into the scientific
information activities a commercial spirit which is utterly
inacceptable to all thinking people and which is having
the same deirimental influence on it as on similar fields"
of human endeavour — on science, education, art and pub-
lic health. , '

The paper «The Future of Access (Abstracting - and
Indexing) Services» contributed by D. B. Baker (USA),
P. V. Parkins (USA) and J. Poyen (France) is of great

*) N. Wiener. The Human Use of Human Beings. London, Eyre and
Spottiswoode, 1954, p. 116
##) 1bid., p. 120
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interest for, at least, the following reasons. The authors
lorecast the development and improvement of se¢condary
publications which serve and will long continuc to serve
scientists and specialists as {he main guide through the
changeable ocean of world scientilic and technical ljte-
rature. Thercfore, the elaboration of the forecast of the
liture development of this important field of scientific
and information activities is of tremendous theoretical
and practical significance. The paper is particularly in-
teresting as its authors are well-known experts of great
international renown in the field of information science
and scientific information activities.

Since 1958, D. B. Baker has headed the Chemical Abh-
stracts Service (CAS) which during the last 2 years
has developed and introdiced into practice quite a few
genuinely revolutionizing ideas and methods of automa-
ted processing of chemical information. Since 1907, CAS
has issued the «Chemical Abstracts» — the biggest abst-
ract journal on chemistry and chemical engineering pub-
lished in English and known to every chemist. In 1971,
this journal published 350105 abstracts of articles, pa-
lent specifications, scientifi¢c and technical progress re-

ports and other scientific documents, which s a 13 per

cent iicrease as compared with 1979, Since its start, the
«Chemical Abstracts» has published a total of over 5 mil-
lion abstracts. Besides, CAS issues a numbper of other se-
condary publications. CAS has also developed and put
into operation a computer-based system of searching for
chemical compounds — the so-called Chemical Registry
System in which the names and structures of some 2 mil-
lion different chemical substances had been recorded by
1972. At present, CAS is one of the most automated
world information centres. Obviously the great experien-
ce accumulated by CAS during the 65 years of its exis-
tence has been reflected in the paper.

P. V. Parkins has been the director of the BioScience

Information Service of Biological Abstracts (BIOSIS)
since 1965. Beginning from 1928 BIOSIS has issued a lea-
ding biological abstract journal in English — «Biological
Abstractss. In 1971 this journal published 140,020 abs-
tracts of articles, books and other scientific documents. Be-
sides, in 1971 the «BioResearch Indexs carried information
on another 100,000 progress reports on research in biology.
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During the last 6 years BIOSIS has scored greatl suc-
cesses in the dev elopment and improvement ol their se-
condary publications and services as well as in the auto-
~mation of the technological processes used by it.

Thus, P. V. Parkins’ ideas of the Tuture of abstracting .
and indexing services are based on her great practical
experience and the results of fundamenlal research.

The third author of the paper «The Fulure of Access
(Absiracting and Inde\mg) Services» is J. Poyen who up
to 1963 had been engaged in developing automated infor-
mation retirieval systems for Compagnie des Machines
- Bull. Since 1963 she has been Secrefary-General of the
- Abslracting Board of the International Council of Scien-
~ tific Unions (ICSU AB). This international corganization
- was founded in 1952. At present, its members are 13 ma-
. jor abstracting services of the world including VINITI's -
- Abstract Journal (USSR); «Chiemical Abstracts», «Biolo-
- gical Abstracts» and «Engineering Index» (USA); «Bul-
- letin Signalétique» ((FFrance); «Physics Abstracts», «Elect-
. rical and Electronics Engineering Abstracts» and «Com-
- puter and Control Abstracts» (UK) and others. In recent.
- years ICSU AB has carried out a number of research
projecls aimed at developing and improving abstract jo-
. urnals in major branches of science, and has played an
- important role in undertaking a feasnbllity study on the
-~ establishment of a World Science Information System
- (UNISIST). Therefore, J. Poyen’s thoughtis on the ways
- of further development of abstract journals are worthy
. of great attention.

Generally, we share the views on the future of abst-
racting and indexing services set forth in the paper by
D. B. Baker, P. V. Parkins and J. Poyen. But we should
like, together with these authors, to emphasize once aga-
in that the introduction of computers into the practice of
scientific information activities entails a radical revision
of all traditional concepts, a partial or even complete
rejection of the existing stereotypes of technoélogical thin-
king. One can sometimes observe attempts at using com-
puters to automate the same technological processes that
had been practised in the conditions of manual or mecha-
nized labour. This is a capital error. Such attempts can
be compared with the behaviour of an airline manager
who would so chart the route of planes carrying loads
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and passengers in a mountain area along tlie molor roads
running through that arca that it would follow cxactly
cvery meander of these roads. :

The rcal value of the computer is not that if permits
to replace manual work by machine operations and to
greally speed up the performance of these. The compufer
provides prefectly new opporiunitics {hat arc.unthinkab-
le with manual or mechanized labour. As J, Diebold no-
ted, automation should be viewed as gz phenomenon cau-
sing a change of the basic principles of production. Auto-
mation enables the whole production process 1o be perfor-
med as an integrated system, from the input of raw ma-
terials up to the packaging of the product, Ile wrole that
automation is «more than anything else a concept or a
way ol approach in solving problems and that ii marks a
considerable departure from many accepted practices ol
management».* And further on: «Automation is not a par-
ticular group of new machines. It is a new concept — the
idea of the self-regulating systems — and a new sel of
principles. Only when management undersiands this will
il gain the [ull benefil from automations, **

Automation demands a complete re-conceplualizalion:
it is a new way of thinking which permits to avoid the
difficulties arising in using the traditional methods of
problemn solving, and {o approach the problem from a
new side. This approach zhould be adopted in designing
any kind of sysiem, including an information ore.

The paper A. I. Chernyi (USSR), «Integrated Infor-
malion Systemss», defines the concept of an integrated
information system, discusses the major factors and pre-
mises which led to the emergence of the systems of that
type, and gives their generalized Tunclionai scheme. An
overall description is made of the general approach to
the creation of such a systermn on the basis of VINITI, the
current status of its development, and the author’s ideas
on the possible structure of a nationwide system of sci-
‘entific and ‘technical information in the USSR to be based
on a network of interacting integrated information SyS-
tems, «information bankss and scientific document repro-

duction centres.

* J. Diebold. Beyond Automation. New York, Mc Graw-Hill Bool

Co., 1961, p. 54.
** Ibid., p. 55.
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The next paper by P. Vinken describes an infegrated
information  system which is already opcrational -— the
aulcmated medical information sysiem that was develo-
ped atl the Excerpta Medica Foundation (Netherlands) in
1968. The author is Direclor (for Rescarch) of the Excerp-
ta Medica Foundation. His paper s, therefore, perfectly
c.mpetent on the subject and is extremely interesting,
particuiarly i view of the scarcity of published factual
data on this —in a way, unigue — computer-based infor-
nration sysiem.

Tiw book ends up with the paper by W, Pirog, Dirce-
tor oi the Cermiral Institute of Scicentlific, Technical and
Economic Infezmation oi Poland (Warsaw), enlitled «The
Use of Computers in Scientific, Technical and Economic
[mformmatlion in Poland». The paper surveys the major
accomplishments of Polish specialists concerned with ihe
introduction of computer facilities into scientific and le-
chirical informuation worle It comtains much interesting
factual infonmation unlikely 1o be known 1{o the broad
audience of ‘information scientists and officers outsido
Poland. The paper affords an insight inlo the basic appro-
aches of Polish specialists to solving this key problem,
which makes it especizally valuable.

So much for the comtents of the collection. In concly-
sion, we should like to express the hope that this book
will contribute to defining morc clearly the subject of
information scfence and its main objects of research, to
identilying the key problems facing informaiion science
and, in this way, {o promoting its shaping as a scientific
discipline im its own right. This is the main objective of
the FID Rsearch Committee «Theoretical Basis of Infor-
mations

A. . Chernyi




P. Atanasiu
(Romania)

STUDIES OF INFORMATION NEEDS

1. Causes that led to the study of information needs

The information system acts as an optimization relay
in transmitting knowledge from information sources t{o
users. The major objective of the whole complex of com-
nonents and activities characterizing this system is to
provide the information rcqulred at the right time, in an
assimilable amount and in a readily accessible form. Gi-
ven all this, one might wonder why studies of these ne-
eds and requ:rements underlying -any information sys-
tem, began to develop as late as 1948 [l1] and went on
concentrating almost exclusively in one country until the
1960’s. This was most certainly due to the difficulties en-
countered in such studies. The numerical growth of users
as creators of information, coupled with the proportional
increase in the bulk of document calls for such " huge .
efforts in terms of highly-qualified manpower consump-
tion and equipment costs that the question of looking in-
to the needs of information has lately become the Iocal
point of modern information science everywhere. Any me-
chanized information system requires, before being laun-
ched, ihe acceptance of its prospective users, i. e. the
assurance that it will be used and will operate on a pro-
fitable basis {2, 3]. |

Using available data from literature and over own
experience in this field, we will try to outline the major
factors inherent in any attempt at an information needs
analysis in terms of sources, objectives, working methods
and techmques as well as prospects

2. Data- gathermg sources

As information crealor and user, the specialist, wha- .
tever his scale or field of inflerest, is the main source of
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data to be taken heed of when evaluating the needs of
information, or, to put it more plainly, the requirements
vis-a-vis the information system. . :

The diversity and subjectivity of the users’ viewpoints
and of the factors acting upon the needs and requirements
of information made some authors {4} {o question the
utility of users’ needs investigation in information system
design and others to.consider the task of defining what
information needs amount to as a painstaking or even
impossible venture [5, 6. On this line, there are some
supporting the view fthat information is a professional
service which must impose on the user what it deems
useful [7] as is the case with the medical sciences.

Still in its early stages, the information science has
not yet accumulated a sufficient amount of experience and
virified data o be in a position to establish, with the re-
quired certainty, what can be of topical relevance in the
creative process out of all recorded knowledge. An analy-
sis of the needs of information users could make it pos-
sible to thrash out in the foreseeble future some objecti-
ve and definite criteria to help in assessing beforehand
the relevant opattern of information for each separate
case. - ‘
Deprived as it is from physical attributes, informati-
ons are liable to such subjective interpretations that the
differentiation between information requirements goes
down right to the individual user [8, 9, 10l. It goes with-
out saying that no present-day information system can
be altuned to individual requirements and ‘this holds true
for the future as well. -

‘Modrn scienlific developments by team work and-
the identical characteristics of larger user communities
make it possible for the requirements vis-a-vis the in-
formation services to be controlled at a fairly general
level [9, 11, 12]. These average needs and requirements
must be taken into account in any user studies.

The users’ overt reticence and passivity about the in-
formation system and most particularly about any break-
through in this field is common knowledge '[12, 13, 14].
The user should be directly involved in the informaltion
system operation in order to adapt himsell to the techni-
calities of the user—system interaction. Getting to know
o'he economics of the information system the user will
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succeed in gauging its advantages and will betfer under-
stand his duties when using the system.

Users’ viewpoints reflect in all cases habits, practices,
wishes and needs in proportions hard to determine, the
techniques employed in evaluations being often rather
uncertain (7).

In spite of all this, the information system must be
very sensitive to the users’ appreciations whatever their
rate of uncertainity if the user is to resort io the infor-
mation system (3, 6, 8, 9, 16]. User studies must be ori-
ented towards oblaining value judgements and determi-
ning some hierarchizations liable to interpretation [17]
which should supply the sysiem with the necessary gi-
idelines.

Data obtained from lthe «user» source must not be
taken isolated. They are completed by and correlated with
those resulling from the system’s technical and malterial
capability as well as from the goals ‘and objectives of
the institutions served by the system /[18].

3. Goals to be attained in the study
of information needs

The specialist in its capacity as creator and user of
information and also as main source of data presents se-
veral aspects which are often rather difficult to isolate.

Having a marked psychological nature two categori-
es of interests are met with in all user studies: those re-
ferring to analysis of the creative process proper (where
aspects of the intervention of recorded knowledge are su-
re to be present) and those regarding the information
flow and its implications. The Tirst category constitutes
one of the main objects of study of the science of science
with corresponding implications for the iransfer of infor-
mation, the second represents the principal object of stu-
dy in the field of user information needs 5 )

~Altuned to the problems likely to irterest or influence
the information system, the study of information needs
concentrates on the following: user behaviour in informa-
tion transfer, channels of information and the ways in
which -the information flow is put to use 117, 201 and al-
so on the factors heaving upon them. S
ERIC 22 |
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Researches relevant {o the system have lo be oriented
towards practical problems and designed to gather in ad-
dition lo descriptive data some indicalions on the functi-
onal relations between uscr behaviour and information
{ransfer and also some valuc judgements [17]. |

One to the praclically unlimited amount and diversily
of knowledge and to ithe huge number of users and the
changing complexity of their requirements lhe informati-
on system musl tackle a wide range of factors in a.-per-
manent dynamic interaclion. The question of information
needs calls for an approach on the complex systems li-
ne [21].

Analysis of the principal operalions performed by an
informalion system: 1) fields covered; 2) building of hol-
dings; 3) document selection; 4) cendensing; 5) inde-
xing; 6) cataloguing; 7) storage; 8) relrieval and
9) display, shows that users’ needs bear primarily upon
the first three and the last two of the above  mentlioned
operalions [21, 22]. |

[Hence the investigation is oriented towards: — eslab-
lishing personal faclors, viz. users’ characleristics and
their.influence on the respective processes;

— defermining possibilities and limitations inherent in
the needs of information foJlowing the intervention ol
external conditions specific to the social, political and
economic system; '

— analysing the user-communication channel inlerac-
tion; | |

— differentialing belween the needs ol informatlion ac-
cording to the lalier's functlions; ‘ |

— performance assessment (evalualing performances).

Researches conducted so far generally confirm the
afore-mentioned objectives (see ‘iable 2) and literature
[21, 23, 241 spotlight their utility in information system
optimization. - : o -

4, Methods and techniques employed in the study-
S : of information needs o

Bearing in mind that the main dala provider is- the
user himself, the methods employed in such - studies, just
like ‘those in psychology and sociology are based in.. the
- first place on, ¢combining introspection with . observation
. ERIC A 23




[8]. They are recording habits, practices, preferences and
appreciations and of late (after -1960) the cffects of infor-
mation aclivities. Consequently, they are more of a descrip-
tive nature. Following recent developments invesligations
of an experimental nature have also come to the forg
(see table 3). - ‘

First studies covering the 1927—1947 period are cent-
red exclusively on determining the value of publications
required by the need of library holdings selection follo-
wing the information explosion. We may safely say that
the study of information needs was initiated by J. D. Ber-
nal in his «Preliminary analysis of pilot-questionnaires
on ihe use of scientific literature» presented at the Scien-
tific Information Conference held in London in 1948 under
the sponsorship of the Royal Society [2].

The rather different working techniques — bibliograp-
hic reference and library statistics, inquiries, interviews,
dairies, case studies, critical incidence sludies, system
experimentations — are generally based on_ihe forme and
questionnaire method [8, 2]. Due to their limitations thesc .
techniques are most often combined. ‘

The data gathered mainly refer to the sources, prac-
tices and conditions of informatior. The utilization of the
new techniques such as the critical incidence (effects of
some information actions) and the system experimentati-
an technique are mostly intended to obtain indications on
the uses and results of information actions likily to cont-
ribute towards defining and objectively differentiating the
needs of information and determining more reliable asse-
ssment criteria than the more use frequency of hierar-
chization. - o

The intervention of modern electronic means in infor-
mation enhances the possibilities of data processing and
interpretation in this. field of research [4] and makes it
possible lo continously check on the efficiency of the ser-
vices rendered in terms of users’ reaction. |

5. Results of the study of information needs |

Oriented towards information system optlimization,
the study of information needs aims at establishing a
correlation between what is useful for creation and what
the user wants fo get on the one hand and Fhe system
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performance and the factors influencing the mentioned
aspects on the other.

Despite the difficulties encountered in such  studies
and despite the fact that their limited number has not
made possible, for the time being, a wider approach of
the whole complex of problems®, the efforts made so far
have led to results that proved to be of real usc to the
system. This gives hope and justification for continuing
and improving them.

On the line of determining the factors that bear upon
information needs researches have taken into account se-
veral aspects, It has been generally considered that the
user’s activity is the main factor inherent in information
needs modelling. Hence, the following activitics have be-
en listed as involving characteristic requirements: funda-
mental research; applied research; design; production;
education: management and administration i(25}. The pur-
pose for which informations are being lised, relative to
their function, although an outstanding factor by its ac-
tion on the nature of infurmation has been dealt with
starting from the information channels and by determing
{he functions which are better served by each one of them.
This differentiation should be made the other way round
starting from the function that must be performed and
establishing the optimum Ssources and channels for - its
achievement [17]. For all this a differentiation of the
functions periormed by information has been reached
whick will make it possible to delve deeper in this field.

Grouped according to the activities they serve the fol-
lowing functions come out: a) professional interests that
change with the work stage, i. e. — finding of new ideas
(selection of the course of action); — orientation 1owards
problem approach (work planning); — classification of
theoretical aspects; finding of concrete data and solutions
for the problems raised while working on the project and
of informations in related fields relevant to the proiect
(the working stage proper); — synthetizing and fixing the
results; b) current awarness as regards achievements and

¥ The fields dealt with were mainly enginnering, chemistry and
physics, the focus being placed on fundamental research and in the
last decade on applied and production research, the samples investiga-
ted being put to around the one thousand mark 12]
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trends in the field of specialized interest; ¢) orientation
lowards new disciplines or problems; d) editing of a pa-
per; e) preparation of a lecture; f) elaboration of a con-
ference [19, 26, 27, 28, 29].

The field of specialized interest has an additional in-
fluence on information needs and requirements depending
on ils nature (whelher it ijs — theoretical or experimen-
tal), on the novelty and lopicality of the subject malter,
namely, on the ralc of development, nature and relevarce
of its relations 1o olher specialities.

As regards the conditions of information, viz. the in-
formation environment, the latter acts according {o the
capability of coverage of the volume of recorded knowled-
ge, the economic possibilities of acquisition und publica-
tion, the character and size of the institution, and the sy-
stem of activity organization (by large or small grou-
pings with wider or restricted participation on the parl
of specialists from other fields).

Though of a more subjective nature, the personal fac-
tors that influence the needs of information have been
fairly extensively surveyed. This was also due to the fact
that ithe data provided by the user in this field are far
more reliable. The interpretation and correlation of these
data with the capability of ths information system and
wilh other factors still lies at the bottom of the scale.
Among these factors one can list: professional {raining,
qualification, experience, know-how in the subject mat-
ter and in related fields, age, knowledge of foreign lan-
guages,

The effects of these factors are manilest at bolh in-
dividual and community level. It has been ascertained
lhat starting from fundamental research toward applied
research and production, just like starting from theoreti-
cal fields to the factual and experimental ones brings
about a more marked dispersion of the works, a sensible
rise in the role played by the related specialities involved
in soiving the problems, a lower incidence in -the direct
use of literalure and an upward trend {owards recourse
to intermediaries (information services, libraries) and {o
processed malerials in a readily accessible and directly

‘usable form [2].

Appart from the above-m_en‘tion'ed‘ factors these fin-

dings are also determined, by the amount of time ava1lab
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le for information that users in the respective categories

have on their hands.

As regards the characteristics of information channels
an impressive mass of data has been obtained by studies
conducted so far. The user knows betler this side of the

- problem since he is constantly conironfed with the inflow

of information intended lo put to usc existing knowledge
in his own field of interest and with the outflow of disse-
minating his own scientific creation :(301.

Data recorded so far mainly refer 1o lhe degree oi

- utilisation of the various calegories of information mate-

rials and to a lesser extend of the information services.

“ Evaluations and differentiations in point of aims mainly
- refer o primary literature and direct contacls rnore fami-

liar to the user than fo secondary literature and informa-

tion services. - ' -
Both literature and face-lo-face contacls are consi-

dered to be of paramount importance in finding new ide-

~as, identifying subject matier information and obtaining

concret data and solutions, Literature reigns supreme in
the field of disciplinc-oriented current awarcness, in
up-to-dateness in a new problem, in elabortaing a paper,

- conference, etc.

The utilization degree of classical primary sources
(periodicals, books) is highly disproportionate as compa-
red to the less usual and never forms (patents, standards,
dissertations, technical reports, propectuses) [l, 11], due

" to external causes (poor accessibility, limited dissemina-
" tion, ete.) rather than to information contents. Consequ-
" ently, data on the latler category of documents are still
" inconclusive and cannot therefore stand interpretation.

Existing studies on primary publications provide fair-

ty reliable data with regard to their importance, viz. va-

fue, topicality, lifetime, use frequency (17, 311. Such data

~are extremely useful for orientation in profile of holdings

and selection of information. . '
Extensive data have also been gathered as regards the

' deficiencies and the limited degree of use of secondary
. ptblications, The finding that these are first and fore-
: most the working fools -of the information service led {o

sustained. efforts intended to bring them closer to users’
requirements. o
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Insignificant use is still being made of the many dif-
ferent services likely to be rendered by an information
system. Lack of understanding of such services deprive
the data obtained of their partinence. What does the user
want to day from an information service goes far beyond
the latter’s capability. We may safely say that this most
important aspect of the use of the information channels
is just being tentatively approached.

In point of fact the data obtained in this field are ba-
sed on the use frequency, opinions, evaluations and hie-
rarchization ol the various information channels, Such
assessments imply a high degree of subjectivism and un-
certainty. New measuring methods should be experimented
as some authors recommend on the line of recording in-
formation activities and their effects £17].

Researches oriented towards determining the time
consumed for information are inconclusive because they
take the informalion process as a whqle and fail to dif-
ferentiate between the .operations. Such differentiaiad
appreciations would be of greater use to the information
system. '

Conclusions

The study of information needs constitutes one of the
crucial problems of modern information science called
- for by the imperative of information transfer optimizati-
on. Qut of the wide spectrum of aspects of this problem,
those which once solved can favourably influence this .
transfer should receive the greatest amount of attention .
on the part of the information scientists. :
Analysis of data sources, af objectives and working
methods employed in such studies spotlight the comple- :
xity of the problem, 'the uncertainty and subjectivity of ¢
data, the lack of precision of the methods and the diffi-
culties in devising objective measuring units. In spite of -
this researches conducted so far have ronfirmed that in
some cases, results with a fairly good concordance can
by obtained. Apart from identifying a’ number of factors
that bear upon the irfformation many data have been es-
tablished as to the users’ behaviour to the various infor-
mation channels and indications have been obtained re-
lative to the users’ differentiated assessments with regard
to those factors. - !
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Periodic sludies of this kind, in unitary working con-
ditions, on representative samples, with a most balanced
coverage of the fields of activily, diqcipiines categories
of users and geographical areas pursuing improvement
of working methods by establishing reliable measuring

Table |

Distribution by time periods and by countries
of user studies identified in liferature*

Number of U. S. A Rritain Other countriv:
. works
Time
period {
Percentage N““‘[bc" Percentagelnyymper of ]‘”t?c“' Number Percentage
of {otal 0 of lotal ™ ot works tage of to-lni works of total
works  period tal period period

1927 10,7 I 100

1928—1037| 9 6,2 8 a8 1 1

8]

1938—1047| 6 41| 6 100

1948— 1507

cn
<«
()
on

39 78 8 16 3 6

1958—1967) 78 54 49 62,8 16 20,6 13 16,6

Total |t44 100 | 103 71,5

)
R

(7,4 G 11,

*Data are based *on a number of 144 user studies conducted in the 1927—197
period and identified by us in literature

units and the appllcatlon of modern computation methods
in inferpeting the data will lead to valuable resulis for
the information system with wide possibilities of correla-
ting the various aspects of the problem.

Account will have to be taken of the fact that most of
the data obtained generally reflect habits, practices re-
sulting from given conditions. Experlmental methods that
reveal the effects of a certain type of information system
on user behaviour towards the system and its performan-
ce lead to far betfer results iin terms of reliability and ob-
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jectivily despile the difficulties encountored in such slu-
dies they should not be abandoned hiud rather expanded
by all available means.

One should constantly bear in mind that the needs of
information are in a dynamically upward trend within {he

Table 2

Major fopics in user studies

Studivs- con- Studies stifl
Subiect i ducted betwren uiderway in
~ubject mafter W27 and 1967 [ 1968¢ in per-
in pereentages contiges
Recourse {o  informaiion transmiiting
channels
Sources of information:
Evaluation of primary  publications-
utilization 28.5 5,4
Studies of primary publications 1.4 :
Sources of information jdentification 15,7 9
Lvaluation of abstracts journals 2 2
Evaluation of various “informatjon
channels 6,4 24
Information practices
Recourse {o libraries and information
services -5 22
Personal files 1,4 3,6
Conditions of information:
Time of information 5
Requesls for hibliographic searches 2 2
Exhastiveness, pertinence
67,4 68
Performances of information 17,7 10,9
Function of information 2,1 _
Ways of inforraation (general) 12 22

* Aller «Current researcli and development in seientific docamentations, no, 15.
Washington, National Scicnee Foundation, 1909, viii, 741 pp. ,
user — information system and channels interaction, clo-
sely following the last developments in science and tech-
nology. This multiplicity and complexity of refations leads
lo a growing interest in the question of information ne-
eds and is at the same time responszble for the difficuiti-
es.encountered in establishing these museds.
Without seeking to exhaust this subject with multiple
and diverse implications, the present paper is intended to
place a somewhat new emphysis on some of its characte-
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Table 5

Dynamics of investigation methods and techniques employed
in user studies (Figures illustrale, in percentages, the proporiion
of the works carried out in the respective decade)

Methods of recor-
Decade Methods of recording user practices ding the effects on

' . : investigation
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1927 100 i
19281937 | 89|11 9
1938—1947 | 100 6
1048—1957 | 34| 8| 24 [ 4] 2% 4 212 50
19568—1967 GLojp 32413 91472 10 9 78

ristics in its endeavour to contribule {owards clarifying
a number of aspects and prompting additional interest
for the study of information needs as an outstanding fac-
tor in modern information systems optimization.

:+ REFERENCES

I. 8. Aims, Survey on information needs of physicisls and chemists.
«J. Doc.», 1965, 21, Ne 2, 83—112,

2. T, Arawacuy, H. Tpexy n E. Toma, IlorpeGurean. Ilpo-
TIIO3 DPAIBUTHA  nHayulo-TeXEHUecKoil wmdopyaunn na 1970—1980.
Moowsa, BMHHTH, 1969.

3. R. M. Fishenden. Information use siudies. Pari I, Past resulls
and fulure needs, «J. Doc.», 1963, 21, Ne 3, 163—168. -

4, G, Jahoda, Information needs of science and technology -
background review. Proc. of the 1965 Congress FID. Washington,
D. C., Oct. 7—16, 11965, vol. 2, p. 137--142 Washinglon, Spartan
Books. 1966, 264 pp.

5. 0'Connor. Relevance disagreements and nuclear request
forms. «Am. Doc.», 1967, 18, Ne 3, 166--177. :

6.J. O’Connor Some questions concerning «information needs»,
«Am. Doc», 1968, 19, Ne 2, 200—-203.

ERIC - . 31




~3

.S, Herncer and M. Herner, Information needs and uses in
scienee and techmology. Tn: «Annual review of information science
and lechuologys, vol. 2. New York, Interscience, 1967, pp. 1—3d4.
8. H. Borko, Determining user requirements fur an information sto-

rage and relrieval syslem: a system approach. In: «Information
Systems workshop. The designer responsability and his methodolo-
¥y». Washington, Spartan Books, 1962, 153 pp.

9. L. F. Cartler. National document — handing systems for scienee
and lechuology», New York, Wiley, 1967, 344 pp. Chapler 4: Docu-
ment uscrs, pp. 102—112,

10. M JI Kowwnnewutii o C. JI Kpyraos, Haywmo-rexsmec-
Kag AOKYMEHTAlH 2 nidopMawionnoil cucreme, GO, «Haywmo-Texn.
mirdopay, 1965, Na 4, 918,

A0 E. Wexypua, K sonpooy o wpurepst  nudopMalUHoumbx
norpeGrocreil. CO. «Hayuno-rexu. migopar», 1968, cep. I, Ne5, 3—7.

12. E. B. Parker. The user’s place in an information system «Am.
doc.», 1966, 17, Ne |, 26~—27.

13. A. Resnick and C. B. Hensley, The use of diary and in-
terview techniques in evaluating a sysfem of disseminating techni-
cal information. «Am. Doc.», 1963, 14, Ne 2, 1109—116.

4. E. J. Feinler,C. J. Cook, O. Heinz and C. P. Bourne,
Atlitudes of scientists {oward a specialized information center.
«Am. Doc», 1965, 16, Ne 4, 329-—333.

15. R. R. Stanwood Some observations on user response to an
SDI Systems. Progress in information science and technology.
Proc. Am. Doc. Inst., 1966 Annual Meeting, Oct. 3—4, 1966. Sanfa
Monica, Cal,, Adrianne Press., 494 pp.

16. Metody pruzkomu potreb a informaci infermacnich sluzeb. Infor-
macni studie, Ne [—8, Praha, UVTLI, 1968.

17. Review of studies in the flow of information among scientisis.
Bur. Appl. Social Rescarch, Columbia Univ., Jan. 1960, 103 py.,
P. B. 156941

18. R. W. Coover. User needs and their effect on information cen-
ter administration. Spec. Lbr. 1969, 60, Ne 7,"446—458,

15. P. Atanasiuand L. Bogdan, Unele consideralii asupra ches-
tionarelor folosile in studiile de deneficiari. «St. cerc. doc.», 1970,
12, Ne 3, 237—248.

20. C. P. Dourne, G. D. Peterson B. Lefkowitz and
D. Ford, Requirements, criferia and measures of performance of
information storage and relrieval systems. Final Report. Dec., 1961,
Stanford research insl., Menlo Park., Cal., 72 pp.

2. E. A, Wall, Retionale for attacking information problems. «Am.
Doc.», 1967, 19, Ne 2, 97—103,

22. B. Mopasuosa, Metonbt necaeopamst norpebuocreii B uidop-
Mauii B nudopMaunonnbx oprauax. [Togrotoska moTpeGuTeneli wi-
opyauu 1 H3yuenne Hywa noTpedutenes. MeximyHap, CHMTIOSHYM,
11—15 noaGps 1969, Byxapecr, LI, WM. T. M, Byxapecr 1969,
crp. 17—23.

23, W. J. Paisley, Information needs and uses. In: «Annual Review
of informalion science and technology», vol. 3. Chicago, Encyclo-
paedia Brilanica, Imc, 1969, pp. 1-—30.

24 0. E. Wexypun Paxtops Bausioute na nayuso-nidopmMauuni-
HYI0 aKTHBHOCTD YueltbiX H HHmKenepon, CO. «HayuHo-Texi. Hiopas.»

cep. 1, Nei ]0, 9—14, 1969 r. ~




20.

20,

o
-1

C. A Ay6nucexasn, Heererosmmne nompeduoeteli o nidopsaum
CHCUNATHCTOB, PadOTaIonX v obawery Nivun, CO. «flayuno-tex.
mupopa», 1967, cep. 2, Ne 4, 3--0.

Ao Merta Zprav o vysledeech experimenfalnibo vvskumu infor-
macnich pozadavka o potreh na pracovistech Ceskoslovenske akade-
mie ved. Praha, 1968, 27 pp.

- A Bueicouk i, JlorpeGrocti ueuamictop B Hayanofi sidopya-

it (0GHas XapuRTepuemiKg cocTommnl recieionanmi), €6, «lfayy-
no-rexar. padopas, 1968, cep. 1L N 3, 5—T7.

28.2. C. Bepumrreiin, O6 undopyaaitnoiivix nompedinocrax i xa-

29.

3.

qecrsennon npeodpasosannn tgopyatwi. Co. «Hayyno-rexn, wu-

dgopar», 1967, cep. 2, Ne 6, 8—11.

A, Mauperon— Adaplation {o user's needs, «Aslib Procy 1967,
19, No 7, 232—240.

3. A E. Bayer and J. Folger. Some correlates of a «citation

measure of productivity. «Science Sociology and Educations, 1965,
39, Ne 4, 281-—390. _

. Kertesz. The information center concepl. Oak Ridge National
Laboratory, Union Carbide Corp., Nuclear Div. for the U, S. Atomic
Lnergy Commission. ORNL — TALU 9981 copy 99, July, 1968, 21 pp.

d—(138



A. Merta
(Czechoslovakia)

INFORMAL COMMUNICATION IN SCIENCE

introduction

In contrast {o technology, which has its outlels ope-
ning into the sphere of practical aclivities, scientific rese-
arch flows into the sphere of inforination. This makes the
generation of scientific information sources and the moda-
lities of information transfer a key issue of the present-
day science.

Information exchange is natural and necessary to ihe
system of science as, indeed, 1o any social aclivity of man-
kind. The organized information flow in science, however,
differs greatly from ils unorganized, stochastic or sponta-
neous couterpart, We shall deal here only with «sientific
informations, i. e. information that belongs to and circula-
tes in the system of science as a purposive conmunication
field oriented toward creative work and its management.
We thus disregard the well-known fact that the same
«science information» can as well figure in other commu-
nication fields, such as journalism, culture and aesthetics,
administration, poliiics, efc. -

We proceed from the assumption that a scientist func-
tions alternately as the generator and as user of scienti-
fic information, the interactive relations, being very often
reinforced hy this constant interchange of functions, in
particular, during personal contacts at scientific meetings,
conferences, symposia, personal correspondence, etc. The
social status of a scientist is also of great importance in
informal communication. For instance, even a gifted be-
ginner has a much smaller chance to get co-opled to the
so-called «invisible colleges of authorities in “his field
than an academician of nigh renown who has a long list
of publications in the world's leading journals and single
volumes to his credit.
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and technical information communication (1, pp. 54—63)

The Mechanism and Function
of Scientific Information Circulation

Creative scientific work is normally divided info three
fields of endeavour:
(1) collection of Tacls and data (by experimentation
or observation);
(2) generation of new knowledge (by transiormation
of the data obtained or by abstract deductive lechniques); -
(3) information work (gathering, evaluation and app-
lication of the information obtained by others and com-
munication of one’s own findings to the community).
It is the third component that creates premises for the
social usability of the results of science. This - implies the

~moral and institutional responsibility of the scientist {or
taking a direct or at least indirect part in creating the
. best possible conditions for the circulation of scientific in-
Jormation within the framework ol the organization in

which he is carrying on his research.
In an earlier paper on.the social aspects of scientific

H

the author offered a detailed description of the process of
generation of new knowledge as conditioned by the cors-

“tant and occasional comparison of one’s own creative work

with the general state of human knowledge, Prerequisite
to this process is the recording and keeping of informa-
tion in the appropriate artificial memory. This memory
may be either individual or group-based, while its crea-

tion may take place through a formal or an informal ac-
-tion. Historically the evolution was from informal to in-
_stitutional information systems, that came to play in man-
kind’s social mechanism the roles of either measuring or

control units, depending on whether they serve creative,

-managerial, productive -or distributive functions.

In the process of generation and transfer of scientific

information, the scientist fulfils three main functions, that
form three domains of information activities:

(1) The information generator domairi.

Here, primary and secondary sources (reports and the

‘corresponding papers, monographs, patent applications,
‘efc) are generated. These sources are written in the pe-
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culiar object-languages of their authors that malerially
affect the objective aspeet of the communications. Informa-
tion transfer involves a certain conflict between the con-
ceptual universes and the object languages of the particu-
Jar generators and users of information. It may be neces-
sary, therefore, o build a common «reirieval language»
of the formal or informal information system in question
for the two communicants and, possibly for their inter-
mediary information officer as well. This language is used
in writing appropriately indexed abstracts which form the
subject condensates of the relevant primary  documents.
Such indexed abstracts are stored in the memory of a for-
mal or informal information system. From the memory
it is possible to retrieve information relevant to requests
by any elements of the abstracts. The information systems
as a rule do the hard job of surmounting the language -and
semantic barriers helween the generators and users of
information. '

(2) The information user (receptor) domain

Depending on his need, the user puts questions to a
formal information system or tries to get the information
he wants through informal channels. The pertinence of the
answers he receives is a function of the degree of mutual
understanding atlainable through the contact of the dil-
fering conceptual universes of the two pariners in commu-
nication.

(3) The information officer (communication
intermediary) domain

in the case of indirect information transfer, the diffe- -
reing domains of the two communication partners are joi- .
ned by that of the informatien officer. As a result, the dif-
ficulties of the communication process become stiil more .
aggravated and the pertinence of the information dwind- :
les. These difficulties refer mainly to institutionalized in- ©
© formation systems. :
Formal and Informal Information :
Flows in Science

Following Garvey and Griffith [2] and Menzel [3], the§
author has shown in an earlier paper [1] that: !

1
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(1) the informal (unplanned} communications in sci-
ence predominates over the planned (instituional) modes;

(2) Limited access information, both oral and written
(graphical) is growing in proportion;

(3) the time intervals belween the generation of in-
formation and its communication to the user are already
too long and continue to grow. The public (formal) in-
formation network supplies {o its users data 3 to 5 years
old. And this at a lime when the role of the spatial dis-
tance between the communicants has palpably decreased
due to the present-day communications facilities;

(4) a significant regularity can be observed in the in-
formation flow as regards the {ransmission channels used

- by the various categories of persons in certain predictab-
" le positions and with predicable priorities. The variables

that determine the types of channel employed are many

-~ and depend on the scientists’ attitudes, and the require-
- ments of the research institutions of funding agencies. In

case the existing communication modes are unsatisiacto-

- 1y, the information generator or user may creale a new

channel. Unfortunately, a majorily of scientists nowadays
strive to publish their papers in the official scientific jour-

. nals irrespective of whether it is efficient and economical.

This desire is perfectly natural, in view of the considera-
tions of personzl prestige and the need for a  safeguard
against pussible priority conflicts.

Every information system is a closed social system
with more or less strong and permanent social norms. The
relations between its elements are dynamic, that is a

- change of some of the elements normally leads tc some

functional change of the other elements; ‘

(5) there are three dimensions, or aspects, in the dy-
namic interrelations of, the. information system elements
{(channels):

(a) Social dimension, The scicniists themselves crea-
te the channels to meet their needs, il the existing chan-
nels fall short of it. These new elements affect the exis-
ling ones through a change in the scientist’s behaviour
during information searching and transfer. This behaviou-
ral change, in turn, modifies the functions of the rest of
the transfer media, and this has a bearing on the other
main system parameters, for instance, by changing the
norms. A case in point is the growing exchange of prep-
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rints and letiers between the scientisis in g rapidly deve-
loping ficld that cannot afford the delays of officia] pub-
lishing.
Such an inlensified preprint exchange between indjyi.
- dual scientists Sometimes expands to g scale when it be.
COMmes necessary to set Up a special formal, planned me-
chanism to cope with it. A growth of this mechanism can
bring it to supplant the scientific journal. Simu]taneously,
formal rules to controj the contents of materia] being ex-
changed are appedring, more and more restrictions are
placed on the participation in {he exchange group  and
eventually we are faced with the appearance  of condj.
tions—in terms of authorship, readership, editorship and
-economics — for the birth of g new scientific journal. This
mushrooming of new scientific and technical journal {itles
is observed also in my country, being a worldwide ten. .
dency. |
(b} Economiic aspects. Since information produced by
lhe system of science grows in hulk faster than GNP, in- .
formation systems have difficulties to face. Funds begin
to be pumped out of the old systems into the newer or1cs,
A case in point is SDJ services for highly specialized sub- .
ject fields that are now pressing the discipline-orjented
abstract journals info an unfavourable position. In addi-
tion to these direct relationships between the information
flow and {he money flow in the scientific communication
system, certain indjrect relations between the latter flow
and the various system functions are operating. For exam-
ple, submitting an abstract of paper to be presented at g -
future conference is 2 means to ensure a higher travel-
ling allowance for participating in the conference. A fai- -
lure to take cognizance of such indirect relations is bo-
und to hamper or preclude g correct assessment of the
roles of information system elements. |
(¢) Formal aspect. Both formal and informal commu-
nication channels are of importance to science. The two

cipline, of an integrated information system, where the in- :
formal subsystem is associated with each of the formal

components producing a specific effect in each particular
case, : -
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One can characterize the formal and informal channels

in the following manner:

|. The formal channels are generally accessible and
possess a broad scope ol potential users; the informal ele-
ments have, as a regular rule, a more limited scope ol
users.

o Informalion disseminated through the formal chan-
nels can be stored and retrospectively retrieved; in the in-
forme. - “annels information is often stored but temporari-
ly so wizc it is difficult to retrieve it later on. '

3. The formal channels transmit a relatively  more
«outdateds information than the up-to-date information
iransferred {hrough the informal chaunels. :

4. Information transmitted through the majority of for-
mal channels is usually in the document form; that of the
informal chafinels is documented but rarely and not regu-
larly. : :
5. The formal channels are influenced mostly by the
users, whereas the informal information flow is influen-
ced by the initiator of the communication (the dissemi-
nator). :

6. Every information system is morc or less redun-
dant, the results ¢f a research oflen being transmitted
through more than one channel simultaneously, diflfering
by the emphasis laid on this or that particular type of in-
formation. Redundancy is less with the informal channels,
which transmit the same information in varying inler-
pretations.

7. Interaction is lower with the formal channels than
with the informal channels.

Informal information exchange between scientists usu-
ally occurs in the form of interpersenal communication.
In comparison with the group and mass communications
through journals, books, and published reports, the inter-
personal communications possess certain advantages, na-
tably:

[. High speed. A personal communication or preprint
are ahead of the official publication by a few months or
even years. It takes three years to publish conference pro-
ceedings in Czechosiovakia, whereas in some ol the Wes-
tern countries this is done but in a few weeks.

2. Selective information dissemination. This is particu-
larly valuable in basic research, where the specialist scien-
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tist reeds information covering a wide range of the al-
lied fields. This properly is lacked by all formal bibliog-
raphical or information tools, including indexes  of all
kinds. SDI systems for a limited scope of patrons may he
regarded as a kind ol substitufe, cspecially il they emp-
loy a compuler for storage and refrieval and have power-
ful peripheral devices:

3. Selection, evaluation and synihesis of the informa-
tion transmitted. In contrast {0 a response that the reje-
rence information collection or some other formal secon-
dary source or service can give to a scientist, the respon-
se {o a queslion posed {o a colleague has the following ad-
vantages:

(a) the colleague will usually give information ang
not just refer to tlie relevant documents:

(b) he will suppress in his answer the documents he
considers nonrelevant (there remains, however, the risk of
losing important relevani information, the answer largely
depending on the individual biases of the person addres-
sed);

(c) the information being supplied has been evaluated

‘and sometimes synthesjzed by the scientist, the user thus

turning to his account {he knowledge and qualifications
possessed by the answerer;

(d) in case the questioner is a practicioner, he can ex-
pect the scientist {o communicato not only information
but also his opinion concerning its applicability in prac-
tice; .

(c) the possibility of getting «know-hows informatj-
on on methods, experimental techniques, instruments, ap-
paratus, that is usually ommited in scientific papars as
insignificant and requiring much space o describe; and

(1) direet feedback in exchange of knowledge, that os.
sentially accelerates research and makes it more efficien!
and saturated. It is a further advantage of the direct in-
terpersonal commurications that the interaction helps
specily lhe requests and better to formulate the answers.

Special Role of Casual Information in Science

Occasionally acquired information continues to play a
necessary — and thus far not formally described — part
in science. Such unplanned communicalion can occur both
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in interpersonal and group or mass intercourses, Leaving
aside the occasionai prompts of the physical world (New-
ton’s apple), most scientists will confirm (hat they hap-
pen to come across excepliionally motivating information
while browsing literalure or attending a lecture in a Ij-
cld far-off from their own, Menzel (3) noles the pheno-
menon, as yet unexplored, that {he motivational value of
information is disclosed only in a repealed receipt of the
same information alter a lapse of time, in differenti
creative situation when {he receptor has acquired the ne-
cessary qualification and experience for revealing the des-
criptive (methodolegical) or factual value of that infor-
mation. This repetition cannot be planned cither by the
user or the information system that serves him, A classi.
cal example is the forgotten inventions that were duly
appreciated only years after their [irst announcement. A
possible explanation may be that certain innovative ideas
appear much ahead of. the feasibility of their social im-
plementation as granted by the intelleciual, moral or fe-
chnological level of mankind at the time they first apear,

- This shows that occasjonal impulses, redundancies and

other imperfections of the communicalions systems may
happen to be beneficial to societly.

I. Iferaction of formal and informal comumunications
channels

The two forms of communication have been gradually
overlapping of late, especially due fo the mechanization
and automation of formal communications. This is mani-
fested in an essential reduction of the publication time,
organized exchange of preprinls among the members ol
exchange groups, computer-based SDI systems, selling
up of special departments for analysis and synthesis of
specialized discipline-oriented information (for example,
the analysis group at the Central Office of Scientific, Te-
chnical and Economic Information), publishing of aids,
textbooks and suryeys, programmed texts, etc. All this is
washing out the sharp borderlines between the two forms
of communication, Premises to this development are ela-
boration of a clearcut conception of the discipline concer-
ned and compilation of good special dictionaries, Coupled
with the technical facilitics for remote gathering and
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transmission of knowledge, this opens up unprecedented -
prospects for building powerful information systems of
verbal and non-verbal communication. -

The secmingly utopian dream of instantancous feed-
back between the communicants has been given the hope
of coming true in the information systems affording -
«user—computer» dialogue. The present-day program-
ming experience atlests to the feasibility of machine cont-
rol and addilion of standardized information elements lo
scarch prescriptions. Naturally, this mechanized modifi-
cation of the subject specification of a request at every
retrieval phase is  conditional on. algorilhmization and’
programming ol inieractive relalions between the requ-
estor and the information system, which has been so far
a very complicaled problem both for the information sci-
entist and the programmer. Among the few papers dea-
ling with this subject one can cite a study by Don Swan-
son [6]. '

ne efficiency of formal and informal communication
channels depends on three faclors:

(1) the intellectual content of the communication, cha-
racterized by the measure of ambiguily of the conceplual
vocabulary of the Tield in question and the symbols and
codes used for communication;

(2) the social structure of the communication partners.
OF major importance in this respect is the size of the gro-
up, the number of sources and the degree of commonness
of the interests of the communication partners.

(3) the ideologies of the user group. Basic differences
will be observed in communication between fundamental
and «applied» scientists, production engineers, tradesmen, '
etc. As shown by a field study conducted by the author in
the Czechoslovak Academy of Sciences, signilicant diffe-
rences are observed -also between the social, natural and
technical sciences. : :

In basic research the number of communicants is much.
smalier than elsewhere, their scope of interests is narro-
wer and better definable, which makes for a certain si-
milarily of the information needs. On the contrary, appli-
ed research and production users are marked by a greater
diversity of vocations and greater differences of the in-
tellectual standards, which expands the variation range
of and deepens information requests, While basic resear-
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chers give preference to informal communicalion and
regard the evaluation and synthesis of the conlents of
relevant documents as inseparable from their creative
approach, engineers and other practitioners opt for cen-
tralized information services and special libraries. In this
latter group the language barrier is of a greater weight
(see below for more detail).

The development rates of the discipline concerned
exert a definite impact on the ‘information p-ocess. Rapid
personal and physical changes in the struclure of {he
discipline usually lead to serious communicalion handi-
caps. This facl is well known in Czechostovakia where
science, engineering and the national economy in general
arc engaged in a continual reorganization. The transilion
to the federal state structure and to the new cconomic
management methods is bound to entail profound changes
in the lechniques and organizalion of the system of scien-

dific and technical information in the counitry.

For all the advantages of mechanization and automa-
tion in the field of formal communication of special in-
formation, all kinds of informal exchamge will continue
to play an important role, particularly, im the sphere of
basic rescarch. The effeclive organizaticrs of personal con-
tacts between the eminent and rank asnd file scientists
and equal opportunities of access to ifermation for all
the users irrespeclive of their social stams will surely
much raise the economic eificiency and efficacy of com-

~munication at all levels and stages. Formal communica-

tions lack the adequale means to assess the relevance of
external information. Informal communication is «opens,
in that it permits to carry on a dialogue with the com-
municant, selecting the necessary information, including
even such as the user would be fmcapable of asking for
in advance as it is orly in the course of the dialogue that
he learns of ils existence. These specific needs are chan-
ging in the process of the problem solution, depending on
the nature of this problem, working methods and techni-
ques he applies, the approach to the description of his own
results, phase of research, etc. The formal .channels are
far from always capable of real-time adaptation to the
specific and direct needs of each particular user.

The informal channels give the scientist direct sup-
port or crilicism on the vague points that occur in his
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work. This feedback in the dialogue with the other mems-
bers of the learned community in one's field contributes
greatly to the efficiency of the research.

It is highly expedient sometimes to combine the two
types of channel, e. g. to find a source through a [ormal
channel and then to establish direct informal contacis
with the auithor. o

Exchange of preprints has come {o be most used in-
formal channel of late. To say iothing of the difficulty
of reproduction and circulation of preprints the author
has {o cope with, this channel involves certain other
shortcomings, the major one being that junior research
stafl, the smaller serearch establishuments and scientists
in the smaller and less developed countries, who need
preprints most of all, have the least chance to obtain
them (if at all). Therefore, Garvey [2] suggests as a so-
lution to the problem of lengthy fime lags between com-
pletion of a research and its announcement in a journal
(varying between 1 and 2 years) that lists-of manuscripts
submitted for press be published with the mames and add-
resses of the authors. In this way informzl exchange of
prepzints would be streamlined to foreshadow the aciual
publication of the results in the journal. In Czechoslova-
kiz preprints and reprints constifute a major form of in-

formal communication in research institutss: Unfortuna- B

tely, tize scientific journals in the country fzne so far fai-
ledi to implement this happy idea of Gamay's  of publi-
shing lists of titles and authors of papers submitted.
Publishing of conference pre-papers is among very
cfficacious semi-formal methods. A special bulletin of

~ briel communications is a novelly in the field. This deli-

vers the official journmal for the more important and leng-
thy publications. :

A combination cf regular conferences of specialists
with the timely issuance of pre-papers is the most ef-
fective method of semi-formal communication, thanks to
which the participants coming to the conference have a
more or less exact notion of the relevant studies so that
they cantie up personal contacts with the authors, if they - |
wish. The speakers can thus concentrate on a discussion !
of their results. The convenors of major international con-
ferences always take pains to publish in due time the ma-
terials for the future conference.

44



Morey permitting, after the conference collections ol
the major papers are published together with the discus-

" sions. A tangible percentage of these papers later on ap-

pear through the next year or years in scientific journals
or monographs at home and abroad. These publications
are of particular value to those who did not attend the
conference and, certainly, to the information agencies and
special libraries that add them to their files.

We can say in conclusion that, as shown by studies
carried oul in Czechoslovakia and abroad, itis expedient
to attack the present information crisis by combining, in
accordance with the specific meeds of a discipline or a re-
gion, the conventional iormal channels with the informal
ways ol communication. Interaction of the {wo forms is
bound to promote the permanent improvement of both. It
would be necessary, however, to abandon the infuilive
method and to approach this probiem with the tools of
rational empiric and theoretical amalysis. All users of
scientific information are eagerly looking forward fo its
solution. '

Influence of the Language Barrier -on Formal
and Informal Communications in Science

Prerequisite to eflective communication is that the
symbolic system employed be understandable to all the
partners. As regards oral commumnications, this implies
not only the understandability ot ttre unit signs, such as
the phonemes and letters of the common alphabet, buf
{hat of words, phrases :nd larger text segments. Other-
wise, in case each author uses a different national lan-
guage to report his information, we are faced with ithe
obstacle of the language barrier. In the context of the
international nature of scientific information turnover,
the language barrier is a big handicap to the elfective
communication in science and technology. ‘

The problem of language barrier should be explored
under three angles: |

(a) inter-language barriers (symbolic "ahd linguistic

. difference);

(b) intra-language barriers (terminological diffe-
rences of the particular subject fields); and (c) semantic
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barriers (growth of the degrec of absiraction in and cor.
ceptualizalion of the individuai fields of science),

In this context we speaik of the «big» and «smally lan.
guages and of a degree of information pressure that js
manifested in the striving to compel the smalier natlions
to communicate in the language of a larger nation or
counlry. Different to the culturalaesthetic or the journa-
listic domains of social activities, this politico—~cultural
pressure is even more stromgly felt in the field of scientj-
fic and technical information communication. The scien-
tists of the smaller natiions znd countries that make disco.
veries of & worldwide purport are practically forced, i
they want international recognition for themselves and
their nation, to publish andg communicate in some langua-
ge of world importance and is use the international com-
munications channels for ithis purpose. In other words,
they have lo publish theiz results in English, Russjan,
French, German or international journals. Information
flowing through these channels has a greater chance of
getling cited by {lie worlds secondary publications, i e
abstract journals and indexes, {hus entering the world-
wide turnover. ‘

There are a number of ways to surmount the language
barrier in science: '

l. Accepting one of tie major languages of the world.
as the uriversal internatimnal language of science. The
choise of such a language raises complications of psycho-
iogical, political and prestige nature on the part ol the
other big and small nations, even though the practice is
that without the knowledge — at Jeast passive — of Eng-
lish, Russian, French and German a scientist, particular-
ly in a smali country, cannot attain scientific recogniti-
on. The majority of special terminologies make use of
Latin roots, which to some extent simplifiers the commuy.
nications hetween scientists of different nationalities, A
case in point is medicine. These circumstances may be
the chief réason of the obvious preference that has been
given by scientists to the English language in the
past two decades, apart from the dwindlings of the inter-
national prestige of France and Germany as  world
powers.

2. Creation of an artificial international language of
science, a sort of Esperanto for scientific communication
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0 a world scale. The experience with Esperanto and olher
artificial languages show s this to be a dilficult path as
Jt requires that every scientist devote a lot of his time
1o learning a new foreign language. Besides, it is diffi-
cult in itself {o build a universal artificial language Tor
the science as a whole.

3. Gradual development of formalized languages for
the individual fields ol science, Examples are chemistry,
physics and other disciplines possessing an articulated
~systematic ogranization of concepts.

4. Creation of international retrieval languages using
generally accepted systems of symbols for the individual
fields of science and {eclinology. This path is made prac-
lical in case there are information agencies lunctioning
as the intermediary of scientilic comymunication. As re-
gards the immediate intercourse of the communicants, a
commonly known national language will have to play an
important role for a lomg time lo come.

5. Translation of documents from one natural langua-
- ge to another on user’s request. This is the satisfaclory
‘ least solution as it considerably retards the information
{urnover and is fraught{ with the danger of unvoluntary
~or irtended distortion of ‘the knowledge translated. Un-
" fortunately, this way is indispensable in case the user do-
~es not read the foreign language in question. To reduce
: the disadvantages, some imajor countries conclude agre-
ements for reciprocal translation of wiicle series of their
- scientific journals. For example, about 80 periodical titles

“in the USSR and the USA the being translated cover-
- to-cover according to the cultural agreement between
‘ the two nations. For economic reasons this solution is
- unfeasible for the smaller countries.

Linguistics, including the mathematical linguistics, is

. trying to overcome the language barrier via machine
- translation. The problems involved in the algorithmic
. description of the translation process, particularly as con-
. cerns semantic and syntactical analysis of the source and
" {arget languages, will for a long time ahead doom ma-
. chine translation to the status of laboratory and semi-

operating experiments, even though tihe total number of

* research reports and various publications on the subject

amountis 1o several thousand.
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«Invisible Colleges» and their Rofe im Science

It has been mentioned that the rewiprosii formal  and
informal commumications belween scientisis are a major
stimulus promot.ng research activities. This communica-
tions can lake piace in the interpersonal plane. according
to Schramm’s scheme [4], or in the group-based plane,
or else, on w lunited scale, with the aid of the mass me-
dia. In the former case the communication process comp-
rises the following components: the speaker’s idea — the
semantic content ol the message for lhe speaker — the
semantic content of the message — the semaniic content
for the receptor — and the effect produced on the recep-
tor. In the case of group communication wene has to take
info account the motivation paltern, fhe intermal horizon-
tal and vertical breakdowns as determimed by the roles,
norms, statules amd hierarchical relations im :the group
and its universe: The differences in the siututal hierarchy
correspond to the different roles in communication.
The senior and managerial staff usually put mere initia-
tive in the communication process than do the junior
staff.

The above factors lead to the emergence in science of
the so-called «invisible collegess. The leading and re-
nowned scientists form, on a voluntary ‘basis, national
and international groups without any official  or-
ganization but with the main objective of information
exchange  through informal channels, in particular
through personal contacts and correspondence, partici-
pation in infernational congresses, conferences, symposia,
probation service, cxchange of preprints (copies of manu- !
scripts accepted for print), and reprints (offprints  of |
published papers), and so on. These interpersonal or,
sometimes, mediated contacts between the members of
the invisible colleges elevate these informal groups exis-
ting in almost every field of science to the leve] of mighty
informational 2nd brain trusts that constitute a most
efficient informal means of communication. The first to
study the behaviour of such specific social groups were
Price and Beaver {5]. The object of their study was the
so-called «information exchange groups. There exist in
the United States such groups of scientisls of different
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specialties that have undertaken as members of an iny

sible colleg: to send in to the group’s secrelariat a cop..

of each paper ready for press. The secretariat muliipiie:
these manuscripts and disseminates them as preprings
among all the members ol the group. This simple sysler
has practically delivered tlie larger groups, uniting up tc
500 leading scientists, of the necessily {o publish am aifi-
cial journal, for the members of the group received -at:
information on the major studies in their subject [ieil
several months ahead of official publication. Naturails.
other forms and channels of communication were alis,
formed between the members of the group, as describeu
above, and even direct scientific and technical cooperai-
on. Price and Beaver must be given credit for their g
antitative analysis of the social behaviour of the exchas:
ge group in the measurable indicators of the publishim;
aclivities of the individual group members; besides they
examined the related growth trends in joint authorshi.
Judging by the number of publications, that Price assi:
mes to be a measure of a scientist’s productivity all memi-
bers of the group were ranked in the diminishing orde:
of their publication amounts. Besides, correlation betweei.
the productivily and participation in the group was mea:-
sured, and this dependence was established to be direcs
and symmetric. The previously known tendency towards
the growth of joint authorship was confirmed. A valuable
contribution of the research was the extension of the ana-
lysis to embrace the relations of the individual scientists
to the different groups and the interrelations between the
groups. It would be of great use for theoretical research
in informatics in Czechoslovakia, if these methods were
applied there. )

Price, like many other information scienlisis, resorts
to citation analysis to study group communications. Don
Swanson [6] makes use of citation analysis even o iden-
tify the membership ol invisible colleges. '

We should like to conclude this brief outline of the sco-
pe of subjects connected with the information exchange
through invisible colleges, this most efficient channel, by
mentioning a major shortcoming of this form. Regrettab-
ly, to become a member of such a group is possible only
for eminent scientists possessing a social slatus that
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cnables them {o keep sufficiently close contacts with {he
other members of the group. 1o take part in conferences,
to travel, etc. The choice of the members for an invisible
college is quite conservalive. A new member is usually
required {o have high scientific qualifications and renown,
confirmed by a multitude of publications in world press,
and, in case ol a smaller nation, the command of the ma-
in languages, as no interpreters are tolerated to medijato
the perscnal communications between the members of the
invisible colleges. This problem of the language barrier
is of prime importance for the scientists of smaller na-
tions. They need 1ihe knowledge of world languages not
only for personal contacts, buil also for publishing their
results in the world nationai and international journals
since, it is only the separate offprints of special world
press that grant the entrance {o the invisible college.
Another opportunily for the scientists of the smaller but
developed nations to enter the world scene is given by
the current-awarenecss periodicals of the «Current Con-
tents» type, that give translations of the contents pa-
ges of the national scientific journals info a «world»
language accompanied by the authors’ addresses — which
provides an opportunity  for eslablishing personal
contacts.

All junjor scicntisis naturally aspirc as soon as pos-
sible to become members of an’ invisible college of their
field. The knowledge of world languages, over and above
the specially, is a basic premise to a scientific career in a
small country. The capability of overcoming the language
barrier on one’s own is typical for the field of basic rese-
arch. On the contrary, in applied research and in the pro-
duction sphere this capability is lower. This faces the in-
formation officer with the major task of bridging the
language gap between the foreign sources and the user.
Hence the usually higher social status ol the information
officer in industry than that of the information officer in
basic research.

. The mass communication media, including the grap-
hic ones, are typical of the formal (planned) communi-
cation, and we shall not dwell on them here.

The following table compares the three modes ol com-
munication,
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Comparison of Characteristics of Inferpersonal and Group

Communications and Mass Communications

Interpersony)

communication Group communication

Masg communication

Author  and Auther and recep-
ceptor are in-|tor are either indivi-
viduals duals or groups
k_-“ﬁ‘___w___'w

The source of communication
is an individual or an orga-
nization, the receptor is the
Communily,  Stochastic nga-

fture of {he conmmmunication

Contacls between the conununicants

ith the medium of structures (se-
rtantic systems, social roles, nornis,
eial statys)

Contacts between  social
structures  with the mejja-
tion of individuals

" Author and
;"antact

receptor are in direct

Author and receptor usyal-
ly separated in space andfor
lime

i Author addre-|  Author addresses a
ses a particy- particular  person or

AT person nmembers of g group

Author addresses 1 set of
receptors  (the  set niay be
cmpty)

: Comnmni_cat'ion is a reciprocal pro-
ess with dlternating roles

No direct (immediate) ex-
change of roles takes place.

Indirect exchange. of roleg
involves a time shift
Physical presence of receptor in Physical presence of re-

he act of Communication is necessa-
.\'

teptor not needed

Receptor has no free choice of the
‘ommunication subject in its first
hase .

Receptor has opportunity
of cheice of the communica-

It is possible to

comprehend . the
‘ntire communication

process

4*
O

ERIC

Aruitoxt provided by Eic:

tion  subject (negation of
communication)
It is impossible {o comp-

rehend the entire communi-
cation process
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Conclusion

The objective of this paper was lo emphasize the fac
that the informal channels of information exchange i
science cannot be replaced even by a best organized for
mal communication media in the overall complex sysien
of the communications model, Informal—spemhcall\
interpersonal — communication contacts between scien
tists will continue, even at a stage of high aulomation o
scientific information processes.

The need for finding an optimal initeraclion betweer
formal and informal contacts should not be aitogethe
ommiltled from any scientific information project, since i
is only oplimizalion of this interaclion that can bring
about a high efficiency of such a system.
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publication; but Aristotie clearly recognised the value of
the «book» for recording a systematic treatise and a dela-
iled argument that requires to be studied at length, with

D. J. Foskeit
(United Kingdom)

SOME SOCIOLOGICAL ASPEKTS OF FORMAL
SYSTEMS FOR THE COMMUNICATION OF
KNOWLEDGE

The origins of formal systems for the transfer or com-

mupication of knowledge are lost in the mists of time, but

they were certainly in the hands of rulers, usually kings

or priests. Discoveries such as those of the Sumerians

and Egyplians, connected with seasonal ebbs and floods
of th - irreat rivers, so important for agriculture, were han-

ded -+ by oral tradition, and, if recorded, were so in great
seeri.y. The growth of market economies, and the deve-
lopment of international trade, led to an increase in the .
need for records, of commercial transactions; but the no-

tion that specialist tnowledge was the prerogative of the

elite lasted long into the history of civilisation, after the in-
vention of the papyrus roll or even of the codex form of
‘book. In his life of Alexander, Plutarch records a letter
‘that he wrote to his tutor while he was in Asia: «Alexan-
“der to Aristotle. Greeting. You have not done well {o pub-
lish your books of oral doctrine; for what is there now
that we excel otfiers in, if these things which we have be-
_en particularly instructed in be laid open to all? For my
“part, 1 assure you, I had rather excel others in the know-
ledge of what is excellent, rather than in the extent of any
_power and dominion. Farewell.» The Pre-Socratic philo-
 sophers, who made so many import~nt discoveries, and
“Plato himself, whose influence on *ae | story of ideas can
“hardly be exaggerated, evidentiy paid little attention to

”
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the possibility of continuous reference hack and forth, fro;
one part to another. 1t is fortunate tha he did so, for .
the masters of the Graeco-Roman civilisation had not fol
mulated their ideas in this way, there could have heen n
great revival of European culfqre al the end of the Middl
Ages — the Renaissance,

The imvention of printing from movalble type, whic
made possible he production of large edition af relalive
ly low cost, gave a tremendous impetus o {he spread o
knowiedge, and established the role of the publishing in
dustry as the hase on which scholarship could ho founded
The pioncers, such as Caxton in England and Aldus My
nutius in Haly, were scholars as well as craflsmen, and of
ten combined in themselves all the arls of editor, printer
publisher and hookseller, Groups of scholars, whethe
informal such as {he Wandering Scholars, or fornially con
stituted in <academies» like the Brethren of Sincerity a
Basra, or the Academiy Secretorum Naturae in Haly, ha
not played any outstanding part in publisliing, but hac
not neglecled {o use the hooks as an instrument for spre
ading their ideas. This aspect of hibliographical history
has been well documented by Thornton and Tully [1].

The book, however, was not the only medium of com.
munication. The letfer formed an equally important med;.
um, as it still does, but of a Jess formal charatter, This im.
portance was recognised, however, and volumes of corres:
pondence have always provided vital evidence of a first.
hand nature for historians in all fields. The particular cha.
racter of the letter, however, differed from that of the book.
It was not, generally, used as a medjum of expressing
full vequence of ideas whicl amounted 1o a complete pic-
ture of a given field; it was, rather, the means for commu-
nicating quickly and easily a single item of informatjon
to one who was certain to be interesled, and thus it was,
as a form, the direct ancestor of the modern periodical. It
was the Scientilic Revolution of the [6th and I7th centu-
ries that brought together the formal group of‘like-miildedj
scholars who converted into an institutional form what
had previously existed as a rather haphazard enterprise
between two or three friends. o

The particular social need to be met was that of trans-
lerring highly specific knowledge so th. . it-could be put
to use; the motive pover came from the fact that these;
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scholars were scientists, engaged in practical experimen-
tal work. They realised all too cleary how mueh they stood
{o gain by exchange ol knowledge. Although they were na-
turally anxious to have their name linked with greal dis-
coveries, they also understood, in the words of the man
who was onc of {he chief Tounders of the movement, Fran-
cis Bacon, that every man is a debtor fo his  profession,
Furthermore, these men were gifted amateurs, in the sen-
se that they were inspired more hy love of knowledge than
by hope of gain, and they were inlerested in the whole of
knowledge as well as the particular field that {hey weic
themselves cultivating. :

As iz well known, the various trends in reseasch and
communication culminated in the foundation in England of
fhe Royal Society, model and forerunner of many others.
ls membership uncluded artists and men of letters as well
as scientists; and they were encouraged to write about
their work, not in a high-flown esoteric Janguage, hut in
plain and simple English that corresponded 1o natural -
speech. The same qualities were {0 be seen later in one of
the great founders of Russian science, M. V. Lomonosov,
ol whose style Pushkin wrote {hat it «springs mainly front
his deep knowledge of the literary Slavonic language, and
from a happy fusion of the latter with the language of
{he common people.»

The Royal Society was not the first periodical publi-
sher, even in England. This had begun before the Civil
War, in the field of political news and comment; b’ the
Royal Society’s «Philosophical Transactions» was t ddrst
scientific periodical to have a continued existence down
lo the present day, and T. . Huxley once said hat «li
all the books in the world, excepl the «Philosophical
Transactions», were destroyed, it is safe to say that : the
foundations of physical science would remain unshaken,
and that ihe vast intellectual progress of the last two
centuries would be largely, though incompletely, recor-
ded.» Even in the nineteenth century, however, the «Phi-
losophical Transactions» had, inevitably, to concentrate,
after the Industrial Revolution, on the special fields of
the physical sciences; ihe same vast progress had brought
with it a large number of other such societies, representing
not only research scientists and scholars, but also practi-
tioners in the professional fields, law, medicine, enginee-
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ring, theology, and so on. Comumercial publishers, who had
h: 1dled most of the hool trade since the invention of prin-
i moved into {he periodical field, mainly with literary,
and political journals, but alsg in specialist fields, of scho.
larship: perhaps the outstanding example is «Naturey, fo-
unded in 1869 and stj|] published by the house of Mac-
millan. This was hegun as a deliberate attempt {e reach
a wider market for scientific reporting, and such a co]la-
boration of scholars ang husiness men, for the purpose of
disseminating information, has often heen repesled since,
The third greaf intellectual and industria] upheavai,
sometimes called the Cybernetic Revolution, has intensifi-
ed 2ll the problems of formyl communication methods, Ma-
ny factors have contributed 1o this crisis: the great incres.
se in numbers of research workers, who naturally want
té  publish: the consequent growth in size of the publi-
shing indusiry; the Spectacular changes in transport, whicly
Neans many more opporiunities {or scholars to meet and
discuss with eacl otherjthe consequent increase in the
tempo of research and its extension into praclice. None of
these Tactors are new, of course, hut the size of their
growth has led {o g radically new position, in which the
old ways which had given satisfaction for so long have
heen subjected {0 new and intensive scrutiny. In; particular,
the whole of the communication process has heen studied in
the light of Genera Systems Theory, and the techniques
oI systems analysis, which has heen developed as a direct
result of the Necessity for a detaijled breakdown of any
process that is {o henifit from the use of computers,
The main nrinciple of General Systems Theory is that
of the inexorable interconnections between phenomena at
all levels: this is the nature of the physical world, and
although Man js certainly able to isolate entities and phe-
nomena in order to examine them, this does not represent
the true state of aifairs, It conclusions are drawn solely’

.on the basis of.the static, the unconnected state, they may

very well not apply in the dynamic interconnected state,
which is the actual state with which we have to deal in
reality, Qur knowledge, so far as it goes—for it is, and
will always be, incomplete, derives from our study and
understanding of the rea world; that woild does not de-
rive its phenomena from the processes of the human mind,
though_they may obviously affect it. This means that, whi.
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le we may delach certain entities, or ever groups of enti-

ties, from {heir natural dynamic state, is a mis'yie {a

suppose that our examinafion of them, in such 2 delached

state, is complete, Iy systems analysis, it is a misfalke to

imagine that such 4 thing as a «closeds system exists in

ature, and this mistake is all toq Irequently made. For

€xample. much of the contemporary discussion about lib-

rary and documentation systems is either sterile, or gross-

ly repetitive, hecayse it fails, in the end, to regard {hese

systems as rart of a larger socjg] system, and inslead ro-
gards them as ends in themselves,

' his s particularly marked when the question of auto-

on arises; from some papers one would imagine that

the purpose of an information service was  to provide

work for computers, instead of the function o1 computers

- being 1o faciljtate information service tg real people. This

- attiude seems to mar the otherwise pysefy] conribution of

T. Kitagawa to the February 1970 Meeting of FID/R] 2] It

is surely something i a limited view to see the main pur-

hose of continuous educatjon for Man in sociely, to qualify

- him, «to work with and {o manage machines and systems

in the cybernetica| era». In similar vein, the Report of the

- Commitlee on Scientific and Technical Communication of

the U. S. National Academy of Sciences — National Aca.

demy of Engineering speaks of the need for finding «ways

of overcoming user apathy or resistance » [31. This is the

language of {he advertiser seeking to persuade consumers

to buy products for which they fee] no real need; whereas,

as any 'ibrarian or information offjcer kitows, users are

eager to come by information that fills a gap in _ t{heir

I\'nowIedge—-ﬂley do not have to he persuaded. If there

is a reluctance on the part of users, he fault Jies not in

- their stupidity, but in the nature of {he goods they are

- offered. I is the “reprocessing and repackagings. in the

- SATCOM Report’s [3] revealing phrase, that stands con-

- demned, and the correct solution to the problem is not {g

- expend effort to pile yet more paper on to scholars who

_ are already overburdened, but to examine the whole pro-

- CESS as a unified system in itself, to discover how the pur-

pose of information transfer may be realised. |

~ Anearly attempt to streamline the operation was the

- proposal advanced by J. D. Bernal at the Sociely’s Scien-

Q - tific Information Conference in 1948. He envisaged, if not
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the cessation, at lcasi a drastic reduction ol  periodical
publication, and the deposil instead of individual papers
at a central disiributing agency. He withdrew this propo-
sal in the face of fierce opposition from journal editors,
but a significant reminder was given at the 1955 IUPAC
Conference on the Documentation of Pure and Applied
Chemistry (which has been losl 1o sight hecause it was
never published as a single volume):

«J. D. Bernal ... already in 1948 ... proposed that
papers should be submilied to a central agency who sho-
uld classifly and disseminate them to those who asked for
papers on individual {opics.

Bernal's proposal was certainly premature, but it is
not too early now to begin thinking of the position as it
will be, say, in 10—20 years hence. When that time comes

journals will be twice their present size, relatively  few

Fellows will pay for them, and industry and the Stale will
consider whether their subsidies which have become bur-
densome are really necessary; whether some belter means
of recording and distributing scientific results cannot be
founds». |

This prophetic comment was made by R. S. Cahn, then
editor of the «Journal of the Chemical Society», who had
as good reason as anyone {o see the approaching crisis. A
jurther, much more detailed, memorandum was submitied
in 1961 to the FID by 1. Polzovics, who has repeafed his
warning in the VINITI volunie, «International Forum on ;
Informatics» [4], complaining that meanwhile nothing has :
been done: «Because of its significance, il seems reasonab-
le to ring an alarm that wakes up this Sleeping Beauly
from its slumbers. Many other studies in these two volu-
mes bear on the problem, fromi all aspects; that of
M. J. Menou [5], in particular, emphasises the necessily -
for an overall study from the point of view of the indivi-
dual scholar, who is both producer and user, and therefo-
re marks both the beginning and the end of the knowled-
ge transfer chain, or system [6]. :

In studying this system in detail, then, we -have to-
start with the individual. His purpose, put simply, is lo
increase his control over his own environment so that he-
can manipulate it for his own ends. This requires under- .
standing of how the environment works: as we said, it is
not the creation of his mind, but exists independently of
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his mind. Control has to be acquired; it is not innate. Un-
derstanding, as Jean Piaget [7] has shown in his long se-
ries of experiments with children, comes primarily from ac-
tivity, from interfering with the environment, from expe-
rimentation. This is how the scientist also works. But on-
ce the mind has developed, through the processes of seria-
tion and classification, to the point of being able to work
with abstractions {symbols) which stand instead of real
phenomena, we can learn from records and benefit from
other people's reci-rded knowledge just as productively as
if we had discovered it for ourselves. Since the extent of
these records is now so vast, the research worker clearly
needs some agercy to scan the general oulput and direct
towards him those items that deal with the field in which
he is working. When Francis Bacon took all knowledge for
his province, he was presumabiy able to perform this Junc-
tion for himsell, but the need for intermediaries became
felt at least as early as the late seventeenth century, when
the «Weekly Memorials for the Ingeniuous» were first pub-
lished in 1682, and the Royal Society reported notes abo-
ut the work of the Ingenious in all parts of the world.

We are now speaking, in fact, of the individual who
wishes to be in communication with others in discussing a
special field. If he knew all of them, presumably correspon-
dence would be a direct, if rather tiresome channel. To this
day, we use the channel for our intimale friends or for
those far away whom we wish to interest in our work. But
the attempt, two or three yers ago, to institutionalise this
informal relation by Exchange Groups came to nothing,
mainly because of the hostility of professional communica-
tors such as editors and secretaries of learned societies.
These are lhe organisers of knowledge transfer, the for-
mer by their journals, the latter by their meetings, conle-
rences, symposia and so on. They are necessary, of cour-
se, because the scholar wants his work known notonly
his friends, but also to the host of unknown «colleagues»,
to whom he can be linked by means of ‘their common
bonds — membership of the saine societies, subscription to
the same journals. :

This is also a two-way relalion, since the scholar as
.user, as receiver of knowledge, also profits by the net-
work, and learns about interesting work being done by
-people unknown to him. This aspect is particularly impor-
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tant for younger scholars (who will be the leaders of to-
maorrow); for although it may still be true that moembers
of the «invisible college», as D. J. de Solla Price lias cal-
led the inner, senior membership ol specialist  groups,
know of each otliers” work without the necd for an infor-
mation network, this does not apply to those who are not
vet members, those wlio do not sit on the impotant com-
mittees and thus meet regularly, with time to talk to each
other. The workings of the leading group often extend, in
fact, to the regular, formal channels also. Diana Crane’s
survey of sociological articles shows that the academic
characteristics of the contributors and editors of three
«prestige» journals were very similar; the inference is
that editors and relerees look for qualities similar to their
own in articles submitted for their consideration [8]. This
applied even when the articles were anonymous, so that
this similarity does not depend on the editors’ personal
knowledge of the authors.

The question of assessment is crucial. When an author
decides to make his work public, he desires to submit it to
informed scrutiny by experts in his field. The very fact of
publication should be a guarantee that the work has rea-
ched a certain standard — not only in respect of contents,
but also for presentation, due cifation of previous work,
and so on. There is a serious danger of breakdown here.
The remarkable proliferation of new journals could be ta-
ken as a sign of healthy growth in the world. of learning,
but unfortunately it can also be due to over-commerciali-
sation of the product, «informations. The symptons are:
lowering of standards, (usually due fo absence of referce-
ing), duplication (the same article published in more than
one place), excessive publishing of «news» (either of little
interest, or duplicated), proliferation of commonplace «No-
tes» or «Letters to the Editor», and, above all, by misuse
of the practice of commissioning article from well-known
authors who very often have nothing new to say, or
no new synthesis to attempt. The question is, should pub-
lication standards be set by market place, or by the ob-
jective assessment of informed specialists? There are dan-
gers and advantages in both; it has been suggested by
R. D. Whitley [9] that there is evidence that editors tend
to favour articles that support the exising paradigm (in
T. §. Kuhn’s sense [10]), and are wary of publishing those
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that criticise. This could of course mean {hat the hias is
against the genuiliely novel, and one can indeed find ins-
tances to justify this. On the other hand, a proposa! to
depart from the puiadigm should have to carry conviction;

it must be more than usually well supported with evi-
dence. | -

Reliance on the market i.ow carries the stamp of
SATCOM approval, because the survival of «for-profits
organisations depends on «their ability to recognrize, un-
derstand and adequately serve users, and because of the
~management and marketing capabilities they have deve-
loped. . .»; but, as with all commodity production, there is
nowadays an obvicus {endency to rely more on the marka-
ting capability than on the satisfaction of a real need, or
the quality of the product. The philosophy of «built-in ol:-
solescence» has entered the communications industry, and
we read of lengthy surveys and complex calculations nof
the «half-life» of specialist journals. So long as libraries
(in advanced countries at least) are well-endowed, jour-
nal publishers are assured of the minimum market neces-
sary to make a profit, and the essential element of risk,
if the SATCOM assessment is to be justified, is absent.
Standards inevitably suffer, because factors ensuring ease
of production take precedence over factors ensuring qua-
lity of product. There is therefore much to be  said for
Polzovics’ view that all specialist journal publishing sho-
uld be in the hands of learned and professional societies.

First publication of an author’s work, whether as a
book, pamphlet, periodical or report, introduces him to the
social group whose connecting bond is formed by their as-
sociation with work in a specialised field and their real
need to keep informed of the work of others, known or
unknown. The editor’s or publisher’s role is that of spon-
sor; he performs the introduction, implicitly guarantecing
that the work is both respectable and interesting. At the
same time, he should be objective in his assessments, and
equally guarantee to ihe author his right to publish his
work — perhaps the most important argument in favour
~of centrol by the peer-group, the learned society. This is
not the final judgement; that is reached by the decision of
the «general publicy, if one may use that term of a speci-
ai field. The work achieves, or does not achieve, consensi-
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hility, in Ziman's phrase; if il does, it hecones «public
knowledges [11].

At this point there enters into the network a new ele-
ment: the librarian, documentalist, information scientist,
or whalever nanic may be attached to 1those who have the
social responsibility, not of printing and publishing origi-
nal work, but of organising and putting to use the resulis
of the publication process. «Publication» is used here in its
broadest sense: thatl once the report of 1he work has heen
«utfered», or given oul,. it comes into the public domain
and has to submit {o an organising process so that its
true purpose — that of communicating knowledge — can be
realised. These «Messengers of Lighl», as Francis Bacon
called them, bought to his New Atlantis «lhe books, and
abstracts, and patlerns of experinients of all other pariss,
and today they play an essential part in the communica-
tion network, even though their value may still, in some
quarters, be underestimated. :

It is not necessary to rehearse here either the func-
tions of information workers, or the struclure of the orga-
nisations which they serve; this has been done many ti-
mes. «The Iniernational Forum on Informatics» confains
a number of case studies, and A. Merta has applied Sys-
tems analysis to the international level of operation [12].
The social role of all the members of this group is the sa-
me — to acquire, porange and disseminate the knowledge
contained in records that have come into the public do-
main. In this process, secondary records need to be cre-
ated: abstracts, indexes, reviews. The bibliographical ap-
paratus of a subject acts as a map of the ferritory;
it is not the territory itself, but consists of a series of po-
ints of reference, which a user may study even though he
is- not on the ground itself. We may plot a route on o
map. in our own homes, and we rhay compile a list of re-
ferences in a library, rather than in the laboratory. These
relerences bring a user into contact with an author, even
though he may not he directly linked to that author by
any of the formal linkage systems already described,

The crucial importance of this function becomes clear
if we remember that, unless an author’s work becomes en-
meshed into this secondary recording apparatus, it will
be lost from sight as soon as the immediale circle of his
acquaintance cease conlact with the field of study. Commu-
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Vot 1 cth other morkers who are unkimown 1o an anthe
wihether separated by space or time, is impossible without
tlie aid of bibliography in one form or another.

How, then, should this type of «secondary recording sy-
stems develop? Technically, there is only one way o,
we must make the best possible use of machines desigrok:
{o handle large quantities of «data, buy this werst be hy tue
light i users’ roguiretienits, not the convenivrice of caow
jtes ewufacturers, The futility of imuch so-called rese-
arch in this area is dumonstrated by the fact that we still
do not know how to use the data produced by one of the
most imaginative schemes yet designed lo enlist the aid
of computers — the MARC Project, Other schemes which
have cost 4 great deal of money to develop and a great
deal of publicily to sustain, often fall some way short of
their ostensible targel. Much more thought needs {o be
given {o the psychological, linguistic and socicwgical fo-
undations of Informatics, hefore we hane! over bie speeci-
fication {o the sngriers,

There &+ Hpeiai signs that, on the sociologuii ie-
.ol, the requisite action has begun. The success oi VIiNITI

has encouraged other countries in Eastern Europs o es-

tablish central offices for scientific and lechnical informa-
tion, some of which act as initiators of bibliograpuical. sy-
stems, some as co-ordinators. The U. S. National Academy

of Sciences and National Science Foundation e for

long urged that a proper study of organisational  prob-

“lems be made, and their efforts seem to be bearimg fruit

through SATCOM — though it is not without sigmiicance
that the membership of this Committee is heavily weighted
in favour of the publishers and engineers: there are few
scientists, no social scientists, no librarians, one Dean oi
a library school. They do, however, recognise the need for

~co-operation and co-ordination as well as competition, and

the case for special grants for new services in librarics.

~One of the encouraging features of the Report is its view
~of the field as a whole, seeing documentation as an integ-
“ral part of the wider area of scientific research and com-
- munication.

In practice, international co-operation is already under
way in the fields of medicine, physics and chemistry, whe-

* re learned bodies have taken the lead. They have already
~shown the advantage of this procedure, in their sensiti-
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vity to criticism and willingness fo modifly {heir schemes
Lo meetl the informed criticism ol users. For fulure plan-
ning ol international effort, the ICSU/Unesco  project
UNISIST represents an important attempt to find a cent-
ral point, or hub, from which an integrated sysiems linka-
ge may he managed. The organising committee  of
UNISIST comprised representatives of all, or nearly all as-
pects of the process of communicaling knowiedge. Organi-
sationally, ils range is excellent; but it seems to have been
forgolten, for the monent at least, that just as no manis
an island, so no subject exists in isolation eilhor. Where
does one draw the line helween «science», and «social
sciences, and «humanities»? Once again, we have {o re-
meiber that, although distinctions can he made concep-
tually, these cannot be maintained successfully and fruit-
fully when it comes to the acid test of practice. There are
many problems of the greatest difficully facing lhe sche-
me, however, and if the necessary system of controls, chan-
nels, of information, facilities for initiating action where
required, is to be constructed, it may perhaps be as well
to start with wn achievable farget in view—always provi-
ded that the overall objective is kept in the longerterin
prospect, ,

For this is nothing less than eniry info a new phase
in the history of the communication of knowledge; when
all the lessons of the past have been learned and under-
stood, and the aims and aspirations of those who produce
and those who use knowledge have been taken into acco-
unt; when modern technological achievements have been
mastered and brought into the service of Man, instead of
i-1e other way about; when librarians and information of-
licers see their role as actively facilitating the transfer
of knowledge, as well as guarding the records; then we
shall have designed and built an organisation to co-ordina-

te social effort for the achievement of a socially valuable
purpose. -
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B. C. Brookes

(United Kingdom)

THE AGING OF SCIENTIFIC LITERATURE

1. Scientific Literature as a Confinuous Renewal

In recent years emphasis has been laid on the expo-
nential growth ol scientific literature and the problems
that Tollow from the so-called «information explosions.
These problems look specially alarming {o those who re-
gard the development of science as a purely cumulative
process, as an endless collection of new facts or data. But
il such a view were valid all scienfific papers would he
ol constant scientific interest whatever their dale of pub-
lication, and clearly they are not. The development of sci-
eace is more correctly to be regarded as a process of
contintious renewal ralher than of continuous cumulation,
The literaturc of the recent past is constantly reviewed
and updated; data already known are merged with new
data and arc redescribed and reinterpreted in the terms
.of newer theories. Working scientists concentrate tieir in-
terest on the most recent publications and their contribu-
tions to the literature are to be regarded not simply as
additions 1o a growing file but as corrections and refine-
ments of papers published at some earlier period and
which are thus superseded. If all the literature of science
aged ten years or more were accidentally destroyed the
historical record of a great human achievement would be
lost.but there would be liftle loss lo science itseli.

Though practical problems which face information
practitioners today stem partly from the increasing
growth of new publications, they also arise from the spe-
eding up of modes of communication and fransport. Sci-
entists attend conferences on a world-wide scale and in
large numbers and so keep themselves informed of trends
and developments by direct personal contact, The tempo
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of “scientilic work has increased as a result and the in-
creasing urgencey of scientific activity has led to pressure
to accelerate the distribulion and dissemination ol néw
scientilic information especially when it can be applied
to technological processes. Computerized systems have
aided this acceleralion. In the recent past, emphasis has
been given to the increasing rale of growth of scientific
publication parlly because the cvidence of this growth
presents itsell unambiguously and dramatically in the
form ol new periodicals to he processed. Bul the evidence
of decay is less immediately discernible. As periodicals
age, sctientific interesl in them gradually fades but the
aging periodicals emil no discernible signal as they quiet-
ly pass-from active scienlific inlerest into the archives
of the historian of science.

Scientilic information cenires therefore tend fo carry
a greater volume of obsolescent and obsolele malerial
than is necessary. The greater the volume of obsolele ma-
terial that has te be serviced and searched, the slower
and more costly all information services become. Scientists
have improved their chances of getting new information
quickly by changing from dependence on libraries of the
traditional form 1o dependence on computer-aided in-
formalion centres which, ignoring the literature of the
past, began their operational life by processing only new-
ly published literature; The new computerized sysiems
thus avoided current problems of obsolescence, but only
~ for a time. As the databank of any scientiflic information
centre ages, so the scientific value of its older files decli-
nes: Magnetic patterns on tape or disc are no more im-
mune from lhe decline of scientific interest than are
marks on paper. Computerized systems have nol yet fa-
ced the problems of wecding from their files the malerial
that has already been superseded, but they will soon ha-
ve to.

One way of reducing the effects of increasing growth
is o learn how to recognise and then discard any male-
rial that.has become of negligible scientific interest so
that all the material retained and serviced by the working
library or information centre remains of significant inte-
rest, The material ripe for discard is disposed of only i
a natiopal or central archival repository of scientific 1i-
terature can be relied on promptly to satisfy any referen-
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¢o 1o material that has alrcady been discarded by the
working library, otherwise the discarded malerial can
only be removed from the most active area to some other
area where it can still he accessible. But, once a «banks
has been established, such as the National Lending Li-
brary for Science and Technology in Britain, the rationa-

lization of obsolescent material becomes possible in all

libraries and information centres which have access to
it. The major problem of obsolescence is that though in-
terest in the literature of science continues lo decline as
the literature conlinues lo age, tlicoretically at least the
interest can never be said to reach zero. So arbitrary de-
cisions about discarding material have to be made and
a rationale is therefore needed.

The volume of literature of active interest can be ima-
gined as a wave-front moving through time (Fig. 1).
New literature is generated continuously at an ever-in- -
creasing rate so the wave-front steepens and reaches a -
higher and higher maximum. But the new literature also
begins to age, rapidly at first and then more and more
slowly, its trace backwards in time being theoretically
endless.

This present paper is concerned with lechniques for
meastring obsolescence, They have been devised to reduce
the work of computation to a minimum. As the rale of

TIME —~

Fig. 1. The volume of literature of aclive scientific interest in
_ an expanding science.

-o-bsolescenc’e is a function of both the literature and also -

of its users interests it is important that librarians know
how to measure obsolescence rather than accept measures
derived from other contexts and to understand the limi-
tations of any measure they use. :
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2. Analysis of a Typical Sample of Daia

In order tu provide numerical data with which lo il-
fustrate the practical technique of measuring rates of ob-
solescence, a sample of citations was taken from papers

~ published in «Philosophical Magazine», vols. 19 and 20
(1969). All these papers related to the same subject --
solid-state physics. All the citations noted were to pa-
pers already published so that references to papers «fo

~ be published» or «in the press» were ignored. «Private
communications» even il dated were also ignored. The
citations noted were mainly of papers published in pe-

. riodicals but citations to reports and monographs were
also included.

The citations were noted in three separate sets: all
citations in (a) the January and February issues, (b) the
May and June issues and (c) the September and October
issues. These three sets of citations are displayed as fre-
quency distributions in columns (1), (2) and (3) of Tab-
le 1 with the corresponding dates in years. The dates of
column (4) are the sums of the lhree samples taken

~ along the rows. The data of column (5) are derived from
© column (4) by summing the citations cumulatively froru
the earliest dates at the bottom of the column,

The first point to note about the three sample sets is
that, in all three cases, the figures reach their maxima in
1967, illustrating that there is an inescapable delay bel-
ween the use of newly published literature and the indi-
cation of this used by the appearauce of citations to it.
Having risen rapidly {o their maxima the figures thereal-
ter fall, in general, relatively slowly though with marked
fluctuations from set o set in some years. It can also be -
seent that the years 1941—47 were unproduclive of cita-
tions as compared with the years immediately preceding
‘that period. This low productivity is less easily accounted
for by sampling fluctualions because, though the ligures
are all very smali, they persist in all three sets over the
period. Clearly this period of low productivity can be
explained by the fact that, allowing for delay between use
and published citation, this period coincides with the pe-
riod of World War 11

The total sample was split into three scts in order to
illustrate the fluctuations that can occur when the negati-
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ve exponential (or geomelric) distribution is sam Sied,
The exponential distribution has a thick short liecac¢ and
a long thin fail which reaches, theorelically, 1o infin] ity.

Table |
A Sample of Cllat:on Date (Phil. Mag. 1969)
Date (1 (2 () (h (5)
1969 —_ 15 ozt 39 1805
1968 47 86 71 204 1766
1067 65 87 96 248 1562
1966 76 70 63 209 1814
1965 19 51 53 153 1105
1964 33 50 67 150 952
1963 o4 42 51 147 802
1962 43 29 30 102 055
1961 37 28 20 85 053
1960 18 11 21 50 408
1959 33 14 20 07 418
1958 14 13 21 18 351
1957 - 8 15 13 36 303
19506 Il 9 18 38 267
1955 14 4 I 29 220
1054 7 4 7 18 200
1053 7 7 7 21 182
1952 8 7 10 25 161
1951 {2 4 10 26 136
1950 4 5 12 21 110
1949 7 3 G 10 89
1948 4 2 6 12 73
1947 l | | 3 61
1946 —_— | 1 2 58
1945 — 2 — 2 56
1044 [ — — ! 54
1943 — — —_ — 53
1942 — 1 — 1 53
1941 1 9 — 3 59
1940 B 3 3 Vi 49
1639 ! [ 2 4 42
1938 1 — | 2 38
1637 or 10 11 15 36 36
carlier 207 578 66O 1805

The relatively large errors that can arise from samples
of citation (or usage) data have not been recognised hi-
therto in work on medsurmg obsolescence and arg consj-
dered in mewe detail in Appendi,\ 1.
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It is helpiul always lo split samples in the way de-
scribed above, There is no logical necessity for cilations
{o conforn with the exponential or any other well known
distribulion. Though one would naturally expect lo find
a slow decline in numbers as the citation age, anomalies
may well appear. Il the sample has been spht it is easy
to check whetlier similar anomalies occur in all three sels
or not, If the anomaly is Tound in only one sel it is rea-
sonable to dismiss it as a random fluctiration il no other
cause is apparent. II the anomaly persisis in all three
sets, however, some causal explanation of the anomaly
must be sought so that, if necessary, allowance for it can
be made if the results are {o be applied in praclice. For
example one of the sels may include citations from a long
and important hislorical review while the others do ot
such an anomaly emphasises the need {o ensure that the

‘total sample includes a fair proportion of the historical
reviews that may occur in the particular literature being

analysed. The data of Table 1, for example, remind us
that normal scientific activily was ser lousiy reduced Ty
the last world war and that this is a faclor which may
sometimes affect the choice of date at which back runs of
periodicals can safely be discarded.

In Fig. 2(a) the dala of column (5) of Table I are
ploited on linear graph paper and in Fig. 2(b) they are

: plotted in 3-cycle semilogarithmic graph paper which au-

{omatically takes logarithms of the numbers of citations
but allows the time-scale {o remain linear. The cumula-
ted data of column (5) produce smoother graphs than the
raw data of columa (4). If the frequency distribution is

;;e\act]y exponential or geometric then the graph plotied

on semi-logarithmic should be a straight line. It can he
seen that the graph is approximately linear from 1967 to
1947, that it levels out over the war period and then re-
sumes its decline once more. By the time the graph has

. reached 1947 only aboul 3% of the {otal number of cita-

fions remain so that, for all praclical purposes, only tlie

initial slope need be considered. The straight line imposed

on the graph to fit the plotted pom'ts was drawn by eye.
The rale of obsolescence is reflected in the slope of

- the linearity. This slope can he determined by regression

analysis but for most plactlcal purposes it sulfices to esti-

| mate the slope directly from the graph. A straight line
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CD is drawn very carefully from the top left-hand corner
of the graph-paper paralicel to the straight line of the
graph. 1 the annual aging factor is a, the line CD is then
{he graph of a* where t is the age in years. As t=1, 2,
3, 4, .. successively, the ordinates of the sequence of
points correspond to f, t2 13, t. .. and their values can be
read as [ractions or percentages on the scale on the right-
hand side. Any convenient point is selected though the
higher the power chosen the more precise is the value ol
{he aging faclor derived from it. .

From the graph it can, for example, be seen thal a®=
—0.295. By succesive reference to square root tables we
then have

a*==0.543,
a2=0.727,
a=0.859=0.86.

| This value of a can be verified directly from lhe graph
by reading the value on the scale which corresponds o
the point on CD where t=1. . |

The fact that a=0.86 implies that overall the number
of citations in any specilied year is 0.86 times the num-
ber of citations in the previous year throughout the prac-
tical life of the periodical.

Reference to the line CD can now save niuch calcula-
fion in answering questions relaling to the obsolescence
of this particular periodical. For example, a second mea-
sure of obsolescence that s frequently used is the hall-
life, h: This half-life is the age ai which the usage of the
periodical or set of periodicals has fallen to 509% of the
total usage. It is therefore given by the age at which CD
crosses the 509% level on the graph, i. e 4.5 years appro-
ximately. A better estimate can be obtained by noting the
age at which the total usage has fallen to 250, a period
which will correspond to 2 hali-lives. In the example we
have used, we find that CD crosses the 259% level at 9.0
years, thus conlirming {he first estimate.

The measures a and h are clearly related. They must
satisfy the equation aP="'/; from which

hloga=—1log2
or h=—log2/loga.
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As a<l, log a will also be negative so that h is posi- -
ive. Tn most praclical calculalions it will be found that
it is more convenient 1o use a than h.

Further reference to the line CD shows, for example,
that 909% of the citations will be less than 15 years old,
that 95% will he less than 20 years old, and that if js-
sues ol the periodical were discarded after 12 years then
16% of the references would be lost.

3. The Concept of Utiiity

Consider {he geomelric series.

S[0, =]=1+a-+a2+ad-+. . . {o infinity (1). When a<,
this series converges to the limit 1/(1—a).

The shortencd series from which the first t {erms are
omitted is

S{t, co]=alpaltipatez g atia
=al(l-Fatatyaty .,

=at, S0, o]

and so converges to the limit at/(l—a).

Thus the series obtained when we put t=0, 1, 2, 3,...
successively in S[t, o] is also a geometric series: with .
ratio a as in the series (1). | -

The data of column (4) of Table 1 (apart from {wo
iv.itial build-up terms) are approximately proporiional to

the terms of the series S[0, =] whereas the data of co- .

lumn (5) of Table i arc approximately proportional to the
terms of the series S, o] with t==0,1,2,3. .. successively.
If the obsolescrnce of a selected literature produces a
linearity when the cumulative sums are plotted as descri-
bed in the previous section, then it implies that they form
a geometric series wilh a ratio a. We have noticed that
in using citations there is a delay of aboul {wo years he-
fore present usage of a paper can be relied on to appear
as a citation in a subsequent paper. It is therefore not un-
reasonable to ignore the first two points of the plotted
graph and to base all calculations concerned with usage
on the fitted straight line only. Thus all calculations are
simplified with no serious loss of precision, '
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Clearly SH, ! is proportional to tlic {ofal huniber ol
citations lial can be expected to he made lo the literature
when it has atlained {he age of t ycars. On the assump-
tiori that numbers of cilations are proportional to usage,
then we would expeet the tolal usageof a newly published
issuc of a periodical which has an annual aging faclor
of a to be SI0, o] which equals 1/(1—a}), i..c. that {otal
usage of the periodical is limited and the limit can he pre-
dicted. The quantily 1/(1—a) is therefore important. It is
called the utility factor and is denofed by u.

Clearly, ihe more rapidly a periodical ages the smal-
ler are the numerical values of both a and u, i. c. the to-
tal usage decrcases ii the periodical ages more rapidly. As
for solid-state physics we have estimaled the annual aging
factor to be 0.86, the utility factor is 1/(1—0.86) =1/0.14=
—7.14. This result implies that the tolal usage or utilily
of de complele oulput of a periodical literature on solid-
stale physics is equivalent to only 7.14 {imes the utility of
one year's output—a result which emphasises the ephe-
meral nature of scientific periodical literature. It is a me-
asure of the volume of the wave depicted in Fig. 1.

In practice, in any particular special library or infor-
mation centre, we are normally concerned with relative
rather than with absolute measures of use. The special lib-
rary will be acquiring a number of periodicals which all
contribute papers to the scientific subject of interest. But
some periodicals will carry more relevant papers than
others and so will have a higher initial utility if we give
cqual weight to all relevant papers. It is reasonable lo
assume thal all the papers relevant {o a given subject age
at the same rale but as some of the periodicals carry pa-
pers on other subjects also it cannot be assumed that all
the periodicals age at the same uniform rate because pa-
pers on different subjects may age at different -ates. But
as the library will be concerned only with relevant pa-
pers, {he rale of aging of the periedicals within {hat lib-
rary will be delermined by the aging ol only the relevant
papers they contribute.

If the two periodicals Py and Py contribute N, and N
relevant paper per annum respectively, then {lie residual
utilities of P, and P, of the t years will be

U[_Pl, t]=kN1llat

&
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and
U[P,, t]=kNjuat
where k is a constant. We therelore have
U[Py, t)/U[Py, t]=N/N,

for all values of t, i. e. the residual utilitics always rema-
in in the same ratio as the unitial utilities of the perio-
dicals.

4. Synchronous and Diachronous Perspectives

Sample counts of citation, usage or reference have to
be taken over a relatively short period, otherwise the re-
sults will be blurred. At the time they are taken such data
provide estimates of the intensity of interest in the parti-
cular literature, distributed over all back issues of the pe-
riodicals, as they stand at the time of ihe count. But does
sich a view of the literature as it is now enable us fo pre-
dict the obsolescence patterns of, say, 1981? Do the data
we have been analysing, which include data for the year
1959 and earljer, reflect the pattern of obsolescence as it .
would have appeared in 19597 Are rates of obsolescence
changing? Have they been affected by the operation of
computer-aided S. D. I. systems? Is a rate of obsolescen-

- ce affected by the rate of growth of the literature? We need

answers to such questions in order to establish the relia- |
bility of the projections that are needed for planning in-
formation systems rationally. . :
In considering such problems it is helpful to distingu- .
ish two ways of regarding a run of annual periodical vo-
lumes. The run can be regarded either: :
(a) Synchronously — when we consider the utility of the
run as a totality now, or ?
(b) Diachronously — when we trace the declining utility -
of some particular annual volume as it ages year by year -
from its date of publication. .
If both the annual output of papers and their rate of
obsolescence remained constant year by year, the diachro- -
nous tracing of the declining utility of some particular vo-
lume through the years would be exactly mirrored by the
synchronous view of the declining utility of the actual vo-
lumes at present occupying the shelves, But most litera-
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lures of science are growing rapidly and it is not knowi
whether the annual aging rate is alfecled by rate ol
growth. Clearly, this is an empirical problem; the answer
can he obtained only by making suitable measurements.

For example, Fig. 3 shows the results of plotting a cita-
tion count (519 cilations) on articles (relevant to solid
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60 g 10 20 a0
AGE (YEARS)

Fig. 3 Cumulative distribution of citations: Phil.
Mag. 1959 solid-state physics only (n=>519).

state physics only) in the 1959 volumes of «Philosophical
Magazine». The plot shows two linearities, separated by
the war period, of distinctly different slopes. The annual

- aging factor is 0.89 for the pre-war and 0.80 for the post-

war linearity. The figure for 1969 has already been shown
{o be 0,86 (based on a sample of citations). Are these va-
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lues of a significanily different and, il so, can they be re-
lated to growth or Lo any other measurable factor?

Clearly, more measurements of more literature are -
rnneeded to clarify these problems relating growth and ob-
solescence.

5. Simple and Composite Literatures

The literature of solid-state physics, which provided
the data for the illustrative examples of the previous sce-
tions, conforms closely with the negative exponential law
of obsolescence and yields lincarities on semi-logarithmic
graph paper as demonstrated. But not all scientific lite-
ratures conform with this simple law.

Il'a literalure has two or more distinguishable compo-
nents they could be the theoretical and {he observaiional
aspects of a science, the theoretical and ihe practical as-
pects of an engineering stubject, or ihe {hcoretical and
waxonomic aspects of a biological subject — it may be fo-
und that the two components age at: different rates. This
effect was noted by Meadows in his study of the obsoles-
cence of the literature of astronomy in which he found an
«immediale» interest in thcoretical astronomy, which mer-
ges with theoretical and space physics, and a «historicy
interest in descriptive astronomy which has a very long
history ,

Unfortunately for the analysis of aging, even if the
aging of the two components each conforms precisely with
the negative exponential law though at different rates, the
aging of the combined literatures taken as a unity does
not conform with a simple exponential law. The effect is
illustrated by Fig. 4. In Fig. 4 (a) the iwo components P
and Q of equal size; have annual aging factors of 0.97 and
0.81 respectively. In™™g. 4(b) the two components, of the
Same aging rates, 0.97 and 0.81 are in the ratio of 1 to 3.
It can be seen that in both cases the composite resull of
adding the two linearities does not provide a third linea-
rity. This means that this is no solution of the equatic -

qe” 4 (1—q)a—Bt—=g-vt ,
where q is a fraction and e, B, vy are constant aging fac

¢’

‘tors, which is valid for all values of t, except for the trivi-
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al case in which au=f=vy. In general il can be scen that
initially the more rapid rale of decay is the predominating
factor but that in the long run the slower rale predomi-
nates.

The problem of sorling out the components of a samp-
le of citations from such composite literatures can be sol-
ved graphically, il need be, by taking a sample which is
large erough {o give a reliable «tail» of {he older citations.
The {angent to this tail is produced te run back to t=0
(Fig. 5). The ordinaies of points on this tangent are no-

100%
707

X

30%

10%

CUM. FREQ

' N 1%
0 10 21 30 40
AGE (YEARS)

Fig. 5 Graphical analysis of a literature with {wo components
of different aging rates

ted and subtracted from the ordinates of the original plot-

- ted curve using, of course, the logarithmic rather than a
“linear scale. The reduced ordinates are then replotted. IT =

the original composite curve has only two components,
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then the second plot may he linear; if so, then the two com-
ponents will ltave been separated.
However, Turther dillicullies are likely tc be met. This

“graphical analysis would work only if:the proportions oi

the two componentls remained constant over the period co-
vered by the analysis. IT q is a funclion of time also, i. e.
if the proportions of the components are changing with
time, as they may well be, then the above graphical ana-
lysis will not yield clear-cut solutions.

From a practical point of view also, any library or in-
formation centre wwhich provides an information service
for a composile subject cannot efficiently serve both ils
«immediale» and its «histcric» users with a single set of
periodicals cut off by discard at some compromisc poinl.
The «immediate» users could juslifliably complain of the
obsolete cluttier in which their owi papers were embedded
and the «historic» users could justifiably coniplain that
the compromisc discard poinl was unfair {o them. It
would be preferable to separate the two components and
to service themn separately even though some of the cur-
rent periodicals in the subject may be coniributing {o
both components. -

Subjects of some breadth, such as «chemistry» or «phy-
sics» or «medicines are certainly composite, with several
components. They are most unlikely to conform to simple
exponential laws. This [act implies that ineasurements on
obsolescence must be done on papers rather than on pe-
riodicals and with good bibliographical control.

In analysing the aging curves of composite subjects,
the distinction between synchronous and diachronous per-

spectives must also be remembered. A composite curve gi-

ves only a synchronous perspective. It would be erroneous
to interpret a curve as indicating that the rate of obsoles-
cence of the subject has been changing, because such a
curve may be the result of conflating two components which
age at different rates. Studies of rates of change of obso-
lescence require diachronous data, e. g. estimates made
directly on the literature published at intervals over the
period of interest. - |

A general scienze library serving a number of scienti-
fic subjects and several different immediate, historic and
other kinds of interest will bésforced to-compromise. It is
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the casier o do so if it is backed by an efficient” regional
or central "hank’ of scientific periodicals. It becomes incre-
asingly important to the dewlopmuﬂ of efficient and cco-
nomlc information services, ail grappling with the prob-

ems ol both growilh and obbolesceme that hierarchical
services with clearly deflined ranges of literature should
be established.

6. Citation and Usage

The data used in this paper were derived from citati-
ons in a specified periodical and quoted by papers which
contribute 1o solid-staie physics. Such citations are assu-
med to indicaie the actual use made of the literature by
the scientists who contribute to it. They have the advan-
tage of being objective in the sense that the same citation
data are observable by all who care to interest themsel-
ves in them.

But the cxact relationship between the actual library
usage of the literature and the use of citations is not.
known. If the library is serving users wlo are not all.
contributors, then citations are most unlikely {o be indi-:
cators of actual usdge. A university library, for example,:
provides for research scierilists, students and historians
of science and possibly for general readers also. In such:
cases the use of citations must be abandoned for records

of actual usage within that particular library.

It will almost certainly then be found thait the data do -
not conform with the geomeiric or any other standard dis-:
tribution. If a measure of obsolescence is required, the
mathemaitics and measures used in this paper do not app-
ly. The only solution is to express the cumulative data as
percentages of the total, to draw the graph of these per-
centdges (log scale) against time (as before) and. then.
make al estimates dlrecﬂy from the graph and without
the use of any mezsures derived from the geometric di-
stribution.

7. Obsolescence and Growth

Is the rate of obsolescence of a scientific literature re-
lated to its rate of growth? This is an empirical question
which can be answered only by measurmg, the rate of
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obsolescence of a growing lilerature at intervals., Bul, as
dilfecrences are likely to be small, the micasures must be
based on very large samples to ensure that any differen-
ces found are statistically significant. It would therefore
be helpful to consider the question theoretically to sece

what might be expected and to formulate hypofheses {o
be listed. -

IT the rate of growth of the literature is measured in
terms ol the number of papers published per annum, il is
reasonable to assume initially that the produclivity of
the contributing scientists remains constlant, or approxi-
malely so, and that the growth of the number of papers
published indicates that there is a concomitant growih
in the number of contributors. It will also be assumed
that, overall, lhe new contrihutors use the literature and,
in particular, distribute their cilations as the coniribu-
tors whose ranks they join. This assumption implies that
the utility of the literature increases at the same rate as
the number -of contributors. |

IT g and s are the annual growlh factors of the num-
ber of papers and of the number of coniributory scientists
respeciively, then

N(T)=N(O)gt (1)
and

U{(T) =U(O0)st (9

where N(T), N(O) and U(T), U(O) are the numbers of
papers published and ithe utilities in the years T and O.

The utilities are also related to the corresponding an-
nual aging factors, ap and ar, by the relations

N (O} :
and
- N (T
U(T):l_—_fa—;- | | (4)

AN

We now seek the relationship betwegn ay and ao. T'h‘e
terms (U)T and U(O) are eliminated irom (2) by substi-
tuting the expressions (3) and (4) to give ~




Then, from (1)

[ —aq | —ag

or
gT s’
1-——¢'IT l'_-;li

which yields

aT""ao .

T =1—(is)’ - (5)

a9

The expression on the right hand of (5) is positive il
s>g, zero if s=g and negative if s<{g. So ar is greater
than, equal to or less than ap if s is greater than, equal
to or less than g. At least ithese are the results thdt WO-
uld be expected on the stated assumptions. :

It can be seen therefore that any change in the value
of the annual aging factor is likely to arise only if there
is a change in the average produclivity of the contribu-
ting scientists as measured by the numisers of papers
they published per annum.

The measure of productivity in the direct sense would
be difficult to estimate because there is no accessible re-
cord of contributing scientists who do not happen io pub-
lish at least one paper in the period of measurement. Sg,
by various sampling techniques, estimales need to be ma-
de of g, s, ap and ay for bOlﬂG ‘convenient value of T.

Estimates of these quan}i ties as they apply 1o solid
state physics for the years 1663 and 1968 have been made
by Olwer [2]. The results are: g=1.134, s=1.150, ap~0.78,
ar=79. Her consideration of the errors arising irom her
sampling techniques leads her 'to conclude that the diffe-

~rence between the estimate of g and s is not significant

at the 5% level. As the annual aging rates, based on ci-
tation counts, are equal, Ofiver concludes that the above
theoretical ana]ysis is corroborated, i. e. that rates of ob-
solescence are not sensitive to rate of growth but are sen-
sitive to changes of productlvdy
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Viachy [3] has recently shown {hal changes are ta-
king place in the degree of mulliple authorship ol scien-
tific papers. 1t may therefore be neccessary lo consider
how these changes cffect measures of «productivily» and
<o a further factor is introduced into any analysis of the
relationship between growih and obsolescence. |

8. Applications

The main application of measures of obsolescence lies
in the rationalization ot the periodical stocks of special li-
brarics and in the planning of information sysicms.

If in a special library the =ubject of scientific interest
happens to be ’'simple’, .such as solid-siale physics, then
we can assume that scientific interest in the periodical
stock declines as the stock ages, in the case of solid-sta-
le physics at -a reie of 149 per auanum, in a way which
spreads this rate of decline uniformly over the complete
runs of all the contributing periodicals. Especially if the-
re is a central library able to supply copies of cariy pa-
pers required, there seems ito be little purpose in retaining
Fack numbers indefinitely since they take up shell-space
«nd require servicing even if they are rarely used. But
what should be the guiding policy for the librarian who
wishes either {o remove the little-used volumes to a back
store or to discard them completely?

. Hi'herto, where discard has been practised after the
rate of obsolescence has been measured, all periodicals
have been discarded at the same age to leave equal runs
(measured in years) on the shelves with immediate ac-
cess. This technique i :imple to apply but it takes no
account of the fact th. some periodicals are more useful
than others. The resull s thatl the most highly productive
periodicals are discarded at an age when their residual
ufiiifies ‘are siiil re’ fively high whilst ithe leasi producti-
ve periodicals are retained for longer than their useful li-
fe. This {echnique is therefore still wasteful of shelf--
space and is clearly not ithe best solution to the = -oblem.

- The principle that is proposed relies on the concept of
utilily. Some acceptable minimum utility is decided upon
and a periodical is discarded only when its residual uti-
lity has declined to this minimum level. The result of ap-
plying this principle is that the runs of retained pericdi-
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cals are no longer cquar in general; the most uselul pe-
riodicals are retained much longer than the least usclul,
Instcad of retaining: equal runs, 'lails’ of cqual uftilities
are discarded.

If the minimum acceptable level of utility, i. e. the
discarded ulility, is d, then the age of discard of any pe-
riodical with initial utility i is given by

discard utility . ‘
initial otility = /1 (1)

a* ==

IT'a, d and i arc known, the corresponding valucs of t ¢on
be read from the graph of a!.

The remaining problem is {o quantify d and i, though
it should be noted that only the ratio of these quantlities
is needed. The simplest way is to consider the minimum
level of acceptance of periodicals, In any real libhary so-
me periodicals will have becn selected for acquisition and
others, consider«ed for possible acquisition, will have been
rejecled because they offer too little {hat is relevant to the
subject. 1t should therefore be possible fo examine the
maest marginal of {he periodicals acquired and to defermi-
ne the averazz number of relevant papers, n,, it yields per
annum. If;some other periodical already acquired yfelds
ne relevant papers per annum (ny>n,), we have '

at=-d/i=n,/n, (2)

as required. This method has been described in more de-
tail elsewheied. '

A second method of determining the required cut-
off may be based con the cost of acquiring loans or photo-
copies of tlc papers called for from the tails that may
be discarded. As esfimate is needed of the itotal cost of
acquiring a loan or photocapy, including an estimate of
the cost of the clerical waork involved and the cost to the
borrower of itha dalav i acquiring the required copy ex-
ternally as wej! ¢ i-stage and any other direct charges.
Let his folal co ' b o maonetary units per photocopy or
loan. The princip’ [+ >z anplied is that thoe periodicals arc
discoisinid when ithe cost of the substitutfe photocopies be-
cormes ewr wuan the costs of vetaining the periodicals on
immediate aceess. ] '

During the (t+:1)th vear of the life oi any periodical
its utility will be (I—a) at or a'/u. The number of de-
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mands made Tor papers within this particular annual vo-
lume will depend on iwo faclors: Tirst, the average num-
her of relevant papers it contained initially —say n -
and, secondly, the intensity of local usage, say b, of the
particular periodical per annum. This factor b, which will
vary irom one library to another, can best be determined
by noting the number of demands for it during any tem-
porary absence of the periodical such as when, for exam-
ole, it" is sent Tor binding. (Becausc demands for a perio-
dical decrease as it ages, some correction, which can be
obtained from the graph of a!', may have to be made {c
the value of b derived from the count of demands). The

total number of demands made for papers in the volume
. atnb :
of age (t+1) years will thus be——/7—.

The total cost, s, of retaining the periodical on the shel-
ves for one year, again allowing for ils proper share of
current servicing cosis, is also needed. The average cost
% a demand Tor ane of the papers it contains will then be

5u

atnb
This will come at a time when ihe quantity (2), which
increases as t increases, becomes grealer than p. At equ-
alily we have -

(2)

su
atb P
or
St -
t— .
" a pnb 3)

and the value of t can be found by recierence to the graph
of a'.

Clearly this second method demands a greater detailed |
knowledge of the cosling of the library services than is
normally available. '

APPENDIX L

The negative exponential and geometric distributions. Because
time fs a conlinuous variable, obsolescence is -a continuous process
for the theorelical analysis of which the conlinuous negative expo-
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nential is the most appropriale distribution. The probability Jensify:
funclion js

P
P(Ty= e 7% 04T < (1)

where o is a con-lant. But in applying the formula fo the aging of

diterature, we Tind that dales of citalion arc usually available only

in terms of the year of publication. The conti-ious time variable is
thus broken up inlo a sequence of discrele periods of one year. We
thus count the number of citations to papers published in particular
years and take the year as the unit of time. :

In o distribution of cilalions which conform with (1) above, the
probability, P (). that .a particular cilalion is carlier or older than t

vears is given by

C::OI
()= ECWT"’O’«IT
. } 5
___:e"i;'cc (._)
If we put c‘"l"'“::.a‘, we-have
P (1) —al (3)

which forms a geomelric scries as t takes the values 0, 1, 2, 3,....
in scquence, “The probability of a citation other than t years burt not
older than (141) years will then be :

P(f)— (P4 1)=al—al+
=al (1 —a)

)

which is the general ferm of the basic geometric series used in this
paper.
The discreie geomelric distributions (3) and (4) are thus used
as convenient aud close approximations lo the negative exponential.
A similar argument shows that in the analysis of growth a geomet-
ric scries, with a faclor grealer than one and therefore divergent, is
an cqually convenicnt approximation for bibliographic analysis to
continuous exponential growth.

APPENDIX II.

The sampling error of the geomelric distribution. Mcasurement of
the rate of obsolescence always involves the sampling of citations
and sampling always involves possible errors however carefully the
sampling work may be done. Any particular value of a measure of
aging derived [rom a sample must be regarded not as the true value
but merely as a single random sa:: ple of all the possible valucs that
could be derived irom other different samples of the same size taken
independently from the same source.

The exponential or geomelric distributions which underlie all ob-
solescence measures give rise lo relatively large sampling GITOrs
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hich mayv account for some ol t..» apparcent lack of acrecimient bet-
con resulls reported by diffcrent workers on the same body of dite-
dure and which have led to some uncerlainty in application. These
ampling errors require briei discussion with particular reference 1o
e sampling of the geometric distribution. '

1i the geometric distribution has the jorm (1—a) (1+atda”-+ ...
. a

at+...lo infinity then the mean ol {his distribution is 773
nd its standard deviation. which is a mcasure of the spread or dis-
ersion of a distribution is

a. So we wrile
| —a

mean, p=a/(l—a)
s. d., og==al{l—a).

Estitnales of the mean derived Irom samples of size n would
orm a second distribution which has the same mean, 1, as the dis-
ribution which is sampled but will have the smaller deviation o/ 3/ n
‘his sccond distribution of estimates of lhe mean will have a dil-
erent form. I n is darge enough, as will usually be the case in ilca-
uring obsolescence, the cecond distribution can be assumed 1o he
jormal or gaussian. This distribution i symmetrical aboul its mean,
Fig. 6).

The stanlard deviation of ihe destribution ol estimales of the
nean will thercfore be Val(—a) V. 1t is known that 98%% of
11 such estimates will be writlen = 1.96c of the mcan value u.
lence 5% of the estimates will have cn error greater than
-+ I.QGGVn which for ihe gcometric distribution beccomes -+ 1.96
V—a!(l——a)'l/n. .

To express Lhis approximately as a percentage error we divide
ihe above cxpression by p and mullipy! it by 100. After reduction the
required percentage is

4- 196V an | (1)
If we wish the error fo be less than 10% of p (with a proba-
hility ot 959%), the critical sample size is given by v]"c?(_)_:lf), from
which o
an=—19.6% ~ 400,

As a<l, u>400, i. c. the minimum sample size for obsclescence
measures with rersonable expectation of yielding an error of lessihan
10% in 400, a figure which increases to 500 ifja is known {o be 0.80,
for example. Unfortunatlely, precision increases only as the square
coot of the sample size so that to reduce {he possible error to 3%
would require the sample size of 500 to be increased {o 2000.

There is no escape from sanipling crrors whaiever obsolescence
measure may be selected and whatever technique may be used 1o
derive its value. The errors are inherent in the samplec.

Even the above discussion of errors is based on the assumption .-
that the sample has been well randomized. I has also becotme obvi-
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Fig. 6 The crror distribution of the nican of a geometric
series with a=0.80. (n=400).

ous that the literalure whose obsolescence s being measured must
be well defined hibliographically so thal others who may be interes-
ted can repeat the measure on their own sources and gel comparable
resulls,

In quoling the results of measurcmenis on obsolescence it is -
refore necessary always to quote the sample size and to specify the
literature studies as precisely as possible.
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J. Wanke
(Czechoslovakia)

CONI'LICTING PHENOMENA IN IR SYSTEMS

The art of Informalion Retrieval (IR) has rcached a
level where standard technologies and methodologies are
being accepted. In discussing the theoretical aspects of
this art, no distinclion is genera’ made as {o the dilfe-
rent practical application branches of IR Systems. In
our discussion, we shall ireal the distinctive features of two
extreme cases of IR Sysiems, viz. whal we may call a
«lrue» documerntation IR Sysiem (say, a patent library),
and a business data IR Systems (such as for invenlory
control, portfolio valuation, or flight reservation).

Essentially, there is no difference belween searching a
documentation file or « busiiess data file, as both systems
use much the same requisiles and technologies. On the
other hand, they may differ — and in most cases actually
do so —in cerfain points, the importance of which has
been somewhat neglected up to now as compared to the
importance attributed to other system param:lers (e. g. file
size, access rale, relevance, noi 2, recall ratio, etc.).

‘The points considered here are: {a) file utilization,
(b) mea:n record lifetime, (c) mean record length, and,
(d) mean itern value.

(a) First of all we shall try to define a measure ol the
utilization: of the file, or of the «turnover» of the informa-
tion stored. Let us relate the size of the file lo the num-
ber of queries requesled during a given lime period by the
simple formula

D=q/F (1),

where D is the daily duly factor, or measure of the file's
utilization.
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q is the everage number of queries per working day, and
F is the size of the file (number of records, cach record
corresponding to one ilem).

In a more refined form which will be discussed later.
the measure of the ‘le's utilization will involve also ile
volume of an answcer averaged over a high number of
gueries.

The (daily) duly factor D depends on the nalure of
the service. In a news agency with several million records
in the file, about 600 simple searches (e. g. for biographi-
cal data, pholographs etc.) are made daily which corres-
ponds to D of . order ol 10 4. On the olher hand, in a

convention D file in the Prague Ceptral Technical
Library w out the same number of records. some
2000 scarc.. . woere made in 1960, i. ¢. less ihan 10 scecar-

ches a day on the average. This corresponds to a D figu-
re two orders of magnifude lower than in ihe previous ca-
se. } » small peek-a-boo card flies with a few {lhousand re-
cords a typical D figure might be somewhere in the 10-5
through 1075 range. Generali speaking, in a given ficld
of knowledge, D is to be expected to be invariable over lar-
ge ranges of file sizes.

(b) Moreover, there is also a difference in the avera-
ge life time of a record in the file. Thus while the ave-
rage life of a record in a flight reservation system will
not surpass a few weeks, an item in a documentation re-
cord file stays there for years.

Therefore the price of a bit (or byte, word ... etc))
stored is not determined only by the {otal storage price vs
storage capacity ratio. A time factlor corresponding t{o the
mean life lime of an item should he also considered. in
the old days of paper card files, a long lived record requ-
ired not more ‘than some drawer space. In modern niass
storage miedia it is the time the space remains occupied
that counts,

(¢) In a business data file a record may vary in length
between a few characters and hundreds of characters,
whereas the length ¢f a typical documentation record be.’
gins where the length range of business data records ends.

(d) As for the item’s mean value, in husiness files the
cost of storing and processing each individual record uses
to be discounted from the value of the respective item.
Needless {o say that a husiness system would scarcely cap-




firre an item of a value lower than the storing and proces-
sing cosl. On the other hand, the «valuer of an individu-
al documentatior: record is very vague and might be de-
termined but indirectly e. g. by averaging in from daia de-
rived from the overall eifectiveness figure of the file.

When taking business IR and documentation IR Sys-
temns as two extreme cases of the same problem, we can
illustrate the foregoing parameters in a Table:

: . . Documen-
Parameter Business Fit. i Lation File
Utilization (duty factor? ~ high low
Record tength short long
Recora lifetime short long
Item value adequatce ?

Any two or three of the above parameters may be rep-
resented in a two- or three-dimensional diagram, respcc-

tively, e. g.
Record Cifetin:-

y ~——__8
l' L

Zl : Pt | Duty factor

~——

Record Length T~ \L/ g

The respective positions of typical documentation and
business data files are labeled D and 3. It should be noted
that they lie near the opposite corners of a cube formed
by the coordinates.
Remark: -

A more refined method of evaluatling the utilization of
an information file would include the average number ns
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of relevant records found within a search, By multiplving
n. by the daily duty factor D and by the expected mean li-
e time 1 of a record we get what we might call the pa-
geirg factor p of the records in the iile:

p=r1.D1 (2a),

or _
p=ns.q.l/l (2h)
Figures of p met with practical sysiems show that

while documentation files do not score moare {han about
10° 2, a business or dala bank file may rcach a value of
10° or even more, although the mean life time of a record
in the latter is gencrally short and a typical answer may
contain but a single record. In other words, in the busi-
ness file types it is the high utilization rate of each record
which is responsible for the relatively high p values. Each
record in a business file is paged many times during its
short life while in a -documentation file just a minority of
information stored is called up a few times during  the
file’s entire long life.

Now let us return {o the impact of the above factors
on the system's design. Most of our documentation IR sy-
stems are sequentially operated wkhen searched, i. ¢. who-
le Tiles (or substantial parts of them) are scanned in each
search r=n, independently from how many  queries are
involved. Such & system necessitates a cumulation of que-
ries, i. e. batch processing.

The problem does not lie so much in the fact that of
course real-time processing is inconsistent with cumula-
ting batches, as-in the long time needed for gathering a
batch big enough to be worth processing at all,

The user fecls atltracted by up-to-date types of servi-
ces and appreciates their high speed and reliabilily as pro-
vided by computers. On the other hand, he dislikes giving
up facilities he got accustomed to, such as browsing pos-
sibilities, immediate or ai least short term answering of
queries, and parallel searching.

In a typical sequestially scanned documeniziion IR
system the cumulation period may altain as much as se-
veral days for reasons of economy, thus the possibiiities of
man-machine conversation or browsing are severely const-

~rained. Aclually, the overall speed of 4 sequential scan-
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ning IR system willi query cumulation is lower than  {he
speed of most manual systems of the same size,

Ay correction of & query resulting from o nol Tully
satislaclory previous scarch-result —which is a procedu-
re inherent to documentation IR ~introduces a delay equ-
al lo the cumulation period. Thus the ultimate volume of
any scquentially scanned file is delermined nol only by
the technical parameters of the compuler, such as magne-
tic tape length and storage density, transfer rale, ete, and
by the relrieval language parameters, but primarily by the
duly factor D. '

In documentalion IR systems— as opposed {o business

data files—the duty faclor figures are inherenlly low,

which is due to the quantitative discrepancy between the
needs and the volume of information sfored. Several case
studies of research and/or development projects have shown

"~ thal the queries requested are not high in number du-

ring the whole project period. Typically but a few large
searches were required Within several years of research,
not counting a lot of complementary or auxiliary scarches
which, paradoxically, aimed into cther fields (e g. a
wiring diagram of a vollage regulator was searched for
in a biological research project).

Example;

For a modern medium size computer with fairly fast
logic and a quite primitive indexing and retrieval langua-
ge with no syntactic rules a scanning rate of 10° records
per hour may be quoted as a representative figure.

Assuming a cumulation period of 24 hours as just

- adequate and allowing a rather high cost of each query

equal to one computer working hour, ‘and neglecting all
other variable [aclors, would lead us to a rough estimate
of an economically justifiable duty factor D=10-5. This
figure corresponds "o about 2500 querios a year for a file
of 1 mil. records, which is far more than the figures met
wilh documentation IR Systems. On the other hand, it is
below the figures representative for business data iles.

There is but one way out of this blind alley: some kind
of inverted file in a random access memory At the time
being, the only applicable storage media are the magnetic
disc or drum and the magnetic card. In the near Iufure
e. g. photoscopic memories with coherent light read-out
might he the answer, For inverted [ile systems the duty
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factor is not as imporlant as for sequentially scanned sy-
stems because no query cumulation and hence no substan-

tial answering delay is involved. Nevertheless the dutly
faclor provides a rough indicator of the ulilization of the
syslem,

With inverted files real-lime searching is feasible and
no query cumulation is needed. Search time are  much
shorter than with sequential scanning but the economies in
computer firne are traded-off for high bit price. Therefore
business data files willh their short record length, short
record lifelime and high item value are more suitable be-
ing for slored on RAM devices than documentation files.

Calcu]atmg the storage capacily requirements for a fi-
le is simple arithmetic. For documentation, at least 300
characters or some 3000 bils per record slored are to be
counted with. Thus a medium size file of 100000 records
will require a storage capacity of about 3.108 bits which is
much but slill within the range of RAM slores. What is
worse — besides the relatively high bit price of such de-
vices — is the fact, that each bit elemerit in the store will
be occupied once for ever.

Therefore, big computer documentation files have to be
waifed for until the time when the price of accomodating
information may be neglecter. This goal is being reached
by now by the magnetic tape it is far ahead for other
high-capacity and short access-time storage media. The
hardware and soltware do not match the requirements of
documentation IR. 1t dawns to me that the manufacturers
of computers have nol yet begun to consider the documen-
tation IR market interesting and extensive enough. Other-
wise they would have plowded this field with more spe- .
cialized equipment. Up to now documentation retrieval
hardware has followed with few exceptions the way trac-
ked by accounting machines. -

The above considerations may at least partly explain
certain observed facts in the IR field, in particular ‘
~— why business IR files are more successful tha. their :

documentation counterparts; -

— why business IR files are better suited for inverted sto-
rage on RAM devices;

— why the documentation services had to look for the way
of making indexes as an interim solution which would

Aruitoxt provided by ERic
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have taken the place of the not fully salisfactory cent-

ralized IR sybtems

In conclusion another 111L0nsmtemy in the IR practice
should be pointed out: While projecting an IR system, the
designer lends to make the most of the informalion that
is going to be put into it. In most compuler oriented sy-
stems, IR retrieval is complemented by some type ol cur-
rent awareness service such as SDI, nrinted subject and
autlior -indexes, and the like, so that »:- 11 record is disse-
minated in onc or another way before tng slored for ret-
rospective retrieval in a more or less distant future. It has
been shown that the economy limit of an IR system de-
pends to a high degree on the magnitude 4 tne duly fac-
tor, i. e.—lor a given file—on the number of queries i1
a reference time period, e. g, a day. But providing SDI
and indexing services—not to speak ol reproduced mag-
netic tapes and punched cards dissemination —is at odds
with the needs ol a cenfralized IR service because many
potential customers of the IR service are drained off by
making searches by themselves in their own files and in-
dexes. The designer of any information system is thus
confronted with the dilemma centralized IR or indexing
service, while primary cconomy considerations would press
him into a solution IR and indexing service.

This is a point where niore detailed invesligation into
the interaction between IR and its derived or conjugate
services is needed. Rough estimates indicate that a hali-
and-half sharing of the respective duties might be expec-
ted. Moreover, the conjugate use of the same format (say,
abstract) fer both types of service is not always efficient
because it is clear that an abstract made for current awa-
reness purpose or simply for «newsy dissemination cannol
be adequate several years laler when incidentally paged.
off a file in an IR search.
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R. A, Fairthorne
(United Kimgdoin)

PROBLEMS OF DATA RETRIEVAL AND
DEPENDENT TECHNIQUES.

This paper outlines the basic problems underlying Dala
Retrieval and the hierarchy of techniques that it sup-
paris from ’look up’ through ’‘question answering’ 1o
“answer inferring” from records or {exf. Litlle of what is
said here is novel. The probleins described are being stu-
died by many workers. Here [ attempt only to sort out
the rather tangled issues involved and to use them ifo put
some important techniques into perspective.

A very necessary preliminary is to separale these va-
“rious techniques from the even more various activities
they aim fo aid. To omit this is to risk being like those
who cannot discuss the building of a bookshelf uniess
they bring in and discuss the psychology of authorship, -
the economics and ethics ol book publishing, and the so-
cial effects of libraries. All these are matters that must bhe
discussed, but not whilst constructing the bookshelf. So
here we assume only that, for reasons outside the scope of
this paper, it has been decided that techniques shouid be
available for finding segments of what people have had
to say, in words or writing or pictures or sounds or other-
records, and then to make inferences from these segments.
The motives for these inferences do not affect us directly.
The modes in which people talk and record and publish
for various purposes do affect us directly.

For. the same reason we must ignore procedures for
verifying what pecple have had to say and of estimating
confidence in it. Although verification and weighting of
statéments are essential to the proper use of documents,
to include them as a part of data retrieval would be cir-
cular, For verification and confirmation themselves invol-
ve data retrieval and cognate techniques; for example, to
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find out what others have had fo say aboul the matters
retrieved and how reliable they consider the author. Verifi-
caliort by direct experimenl-or cobservation of evenls
themselves rather than of what people have had o say
about them, lies complaetely outside the scope of Dala
Retrieval or, indeed, of Informatics itself. Menus are not
ihe same as the meals they denote, nor are libraries to be
confused with laboratorics. The [unction of libraries in
particular, and ol Informatics in general, is not the pur-
suit of knowledge as such, but of knowledge of what pe-
opic have had {o say. In shorl, Inférmatics is concerned
willt the management ol messages, not with their ¢reation
or application,

One key task of message management is to isolate so-
me fragment of a text or diagram or record without com-
peting the reader to hunt through all of it. Immediate
examples are the provision of the numerical value of some
function for a specified mathematical function; of times
of departure and arrival from and at various places by
rail, ship, or air; of a paragraph or sentence mentioning

- the name of some person, place, substance or event; of
the part of a map, or pean or circuit diagram {hal con-

tains some named part or some specified configuration of
conventional signs; of some verse or lines of poetry that

- correspond o a possibly incomplete or inaccurate recollec-

tion.
These are examples of what is called Data Retrieval,

- an Activity that aims to satisly the very common requi-

rement for a part of a lext or record as opposed fo a re-

- quest for the whole of if. The dala relrieved is the actual
- segment of the text or record, not what the segment may
- refer to. What one retrieves from a mathematical table,
_for instance, is not the value of a function, but an expres-
- sion representing the opinion of the table maker about

the value of that Tunction. What one retrieves from an air-

_line schedule is not as is well known, the actual times of
- arrival and departure but an expression represenling the
. intentions of the air transport organization concerned

.

What makes the sequence of digits or the alphanume-

rical expressions cited become ’data’ in the sense of Data

Retrieval is the fact that they are required by themselves

~in isolation [rom the rest of the text. What makes texts or
~records 'data’ therefore does not depend upon its sym-
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hols, wording, or topic, or any inirinsie characteristic,
but upon how it is to be used. In linguistic and literary
research any document 'may be used as a collection ol
dala for separale refrieval. Indeed, slandard works —
Shakespeare, the Bible, major poets — arc oiten arran-
ged and numbered for Dala Retricval; that is, for looking
up parts of the document without having to read through
the document as a whole. ‘
Data Refrieval, or 'look up' is an essential prelimina- .
ry to all forms of 'question answering’ and other inferen- -
tial procedurcs from records, whether aulomated oy not.
Data Retrieval is necessary for these, though not suffici-
ent. If you cannot do it, you cannot go on to do the more
complex operations. 1 you can do it, you have still {o be
able to carry out the more complex operations. |
Also, though this is often overlooked, you cannot be-
gin to perform even simple look-up unless you first per-
form ordinary Document or Record Retrieval. For you
must first get hold of the appropriate documents from
which the segments of text are to be extracted. Bui the.
topic of a document as a whole cannot be deduced from
its textual content in isolation, it depends also upon what
kind of reader is going to use it for what kind of purpose. .
Patent Office searches, for instance, try to find prior di-
sclosures of ideas claimed to he novel, wherever and for
whatever purposes these ideas may have been described,
in fact or fiction. Thus in theory any published document -
may inadveriently contain a prior disclosure in the light .
- of retrospective search. For instance, in the USA humou-
rous and fictional cartoons have been cited as prior dis-
closures of palentable ideas subsequently claimed as .
novel. ;
The patent offices of all countries have to use the com-
plete armoury of bibliographical weapons to select from '
world literature as a whole, and to lead down through
classes of documents, through single documents, to the
sentence paragraph or piciure expressing the patentable
idea. Clearly there can be no complete solution, even il
we were to read every word and look at every diagram
and picture ever produced. For we would still be left with-
{he problem of recognizing which of these were relevant.
This usually would involve problems of inference from
the text or picture in the light of the motives of the sear-;
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cher and of the original author of the document as a
whole. |

For the purposes of this paper 1 will take a 'docu-
ment’ as being any representation ol messages that is
treated as a unit of.discourse in the social environment
concerned. Clearly what one person regards as a docu-
ment may be a part of a document or a coliection of dif-
icrent documents {o someone c¢lse, or to the same person
on different occasions. For instance, a librarian will re-
gard the set of volumes comprising an encyclopaedia as
being onc document, as will an accountant, for if any one

cof its physical component volumes be missing, the encyc-

lopacdia will be incomplete. An individual reader of the
encyclopaedia would regard even one volume to be a phy-
sically bound coliection of different documents in which

~ the one he wanted to read was embedded. Similarly a set

of bound issucs of a periodical, a single issue, and one of
the arlicles in an issue may cach be regarded as a docu-
ment according as to how it is used, ,
Because a document is not a fixed unit of discourse
but varies with how tle records are to be uscd, there is
no fixed level at which document retrieval ends and data
retrieval begins. On the other hand, no single application
of a bibliographical method, such as subject classification,
cann extend unchanged down from the collection as a who-
le into the ultimate words or signs of the records without
changes of criteria. This is manifested by the notorious
differences, by no means [ully explored, between indexing
a collection of books and indexing the contents of a single
book. The relations between documents -considered as
units, and within a document considered as an ensemble
of units differ, whatever entity may be chosen to be, for
{he purpose in hand, a document. At root the problem is
that the topic of a document considered as a whole is not
necessarily that of the topics of its component parts; e. g.
the theme of a novel or poem is not necessarily mentioned
in any part of the novel or poem; nor is the topic of a
scientific journal the topic of the several articles that
compose it. It is only occasionally possible for the topic
of a sentenice, in the sense of what it mentions, to be the
topic of the paragraph in which it appears, or of the pa-
ragraph to be that of the chapter in which it occurs. In
short, we: cannot find out the topic of a .document from
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the topics of ifs components alone, Even if we had a con-
cordance such as, say, a keyword-in-context (KWIC)
index’ that covered the contenfs of an entire library as
if it were a single huge document, this would be uscless
other than for purcly lexicographic scarch. A concordance
begins ils work affer the document it sorves has been pi-
cked out from other documents by bibliographical tools
designed {o distinguish between documents, not within
them. Mathematical tables, which arc extreme cases of
data yielding documents ilfusirate this point. Inspection
of the entries in a mathematical table vields the numeri-
cal values, or finjic approximations thereto, of some ma-
thematical function at cited arguments. No inspection,
analysis or computation based upon these can defermine
what the function is. Any number of polynomials  or
other functions can be found to it any finite set of finile
numerical values for given arguments (Weirstrass' app-
roximation theorem). To find ™ what the function is we
must look {o the page headings or the titie on the spine
of the book or other metatexfual expressions.

Even more do we have to appeal to book, journal, and
arlicle titles, and the intentions of ihe reader, when as-
signing topics to-fragments of text for {he purpose of data
retrieval.  The shorter a linguistic expression, and  the
smaller the segment of piclure or diagram, the greater
the variety of documents of which it could form a part.
Therefore items to be used for Data Retrieval must first
be classified in some way or other, pertinent to their in-
tended use, before data retrieval can commence. In no
way does data relrieval bypass the normal bibliographic-
procedures. Indeed it demands even more powerful pro-
‘cedures even more powerfully applied.

Documents compiled specially for data retrieval of
known burpose by readers of known habits are usually
designed {o be congenial to these habits. The physical
and visyal formats attempt to satisfy the anticipated con-
ditions of consultation, so far as these complex demands
can be met. On ihe level of *human engineering’ alone,
acceptable satisfaction is achieved only by uneasy com-
promise between weight, size, typeface, layout, binding
methods, and characteristics of the printed surface. Sho-
uld the compilation be needed for whole or partial machi-
ne use, it must be completely redesigned. If it is to be con-
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sulted by many people, each for a smgl(, refrieval, it must
be designed differently than for consullation by few pe-
ople, each for many refrievals at a lime. Agam, the de-
sign will vary as the use involves a sequence of systema-
tic retrievals, or a set of arbitrary relrievals.

These physical aspects must reflect more  than the
physical and operational characteristics of the anticipated
type of user. They must rellect the siructure of discourse
within the topic for which the dafa items are lo be used.
Layout, headings, litles, and other metaiextual devices
are manifestations of the logical and .:mantic structure
appropriate to the topic discussed, and the discussants,
IT the same ilems arc fo be used for another purpose, the-
ir arrangement and labelling within the document must
e altered accordingly.

For instance, single items of data that couple a name
and a lclephone number will be differently arranged,
printed, and indexed for a gencral telephone directory, a
directory of trades and occupations, or for an inveried
directory of names ccrresponding to numbers. The physi-

cal characteristics will vary according to whether the
dlrectory is 1o be used by the general public in a public
place, by trained stalf in an office, or in conjunction with
scanning devices. Again, the aclual entries in a table of
Bessel functions of high order arc a selection from those
in a {able of Bessel functions of lower order or, in some
cases, of those in a table of ordinary circular functions.
The items are just differenily labelled.

. Evidenlly even moderalely efficient and convenient
data retrieval, even for a sharply deflined purpose and ¢li-
entele, demands detailed design of the data yielding do-

curients and of the ways in which they are to be used.

Alsc the overall subject classilications and other biblio-
graphic tools of the documentary environment must be
aimed at data retrieval for the declared purpose. Little
evidence supports the comforting belief that an entire
collection of documents can be organized in advance on,
say, magnetic tape so as to allow direct data retrieval
for any purpose in the future. The best we can do is fo
deploy duplicates of relevant parts of the collection to deal

with existing demands for data retrieval, o understand
or discover the principles needea .or redeployment, and
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to have the physical and compulational resources to do so
when necded.

Many documenls not habitualiy used as sources ol
data can be called upon to do so under the demands of
linguistic, slylistic, historical, and polilical studies. For
these the traditional Tusion of special Tormat and concep-
{ual structure is nol usually feasible. Even in {exts, such
as {he plays of Shakespearce, that are often used both Tor
data—e. g. quotations out of context, stylistic analysis—
and for reading as a whole, compromise between format
and convenience is uneasy.

All indexing and formaiting devices for data retricval
aim eventually at localing and extracting a fragment of

- text or record, considered at first just as a slring of SYM-

bois. The conceplual criferia for selecting fragments arc
built into the index and format. They are arrived at ini-
tially from people who have read the complete document
from the viewpoint of those who are going to use it as a
source of dala, ¢, g. book indexers. Sometimes, as in lin-
guistic analysis, the text sirings as such are the objects
of interest, and therefore the entire text is to be used as
data. Documents that arc fo be used in this way by eno-
ugh people may be arranged and indexed with respect
to words and their sequences just as are other dala com-
pilations. Whether this he done or not, at some stage the
entire text must be scanned by some device, human or me-
chanical, capable of recognizing, locating, and couniing

~expressions of the required types. This task demands much

of both humans and machines, even when given rules for
identifying the required expressions. On the physical le-
vel, recognition of even quite sharply specified patterns,

‘such as printed words in a limited range of size and ty-

peface, segments of musical notation, chemical formulas,
conventional signs on maps and circuit diagrams, is by
no means theoretically established or operationally feasib-
fe in general. Not the [east problem is the purely mechani-
cal one of manipulaling documents of different sizes, for-
mats, and bindings. Holographic and related techniques
based on generalized Fourier synthesis and analysis can
pick out patierns. wherever they occur. on a plane, provi- -
ded that they are not askew, but such methods are in the-
ir infancy. Closely related to these problems of input are
those of qutput; -involving synthesis-for display-or format:
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The major problems lie in the formulation of recog.li-

" tion procedures at all levels from pattern {o topic, and

their manifestation as symbol manipuiations. The latler
task belongs to computer scientists and engineers. The
former does not, and is very formidable. Even should we
have a device that could read and identify convenlionai
symbols, we have yet to instruct il to recognize those
combinations that represent proper names, subslantives,
and substantival clauses, amongst others. We nced these
to find out what a document mentions, a necessary but
not sufficient step towards finding what the document is
about in the context in which it is to be used.

Without doubt computational linguistics and symbol
manipulative devices are helpiul tools for data retrieval,
and are rapidly becoming indispensible ones, But it must
he remembered that they are tools, they are not substi-
tules. .

Data Detrieval for the humanities — piclorial art, mu-
sic, architecture, history, and literalure — differ in no way
from Data Retrieval for science and technology, other than
in being more difficult. The varieties of representation and
of discourse are far wider, and they are not so sharply
constrained and disciplined. In response to thesc challen-
ges, the humanities have made and are making important
advances in linguistic {including pictorial and musical)
analysis and synthesis, and in their computational reali-
zations. 1 wouid urge that Data Retrieval should not be
considered as something different for the sciences than for
fhe humanities, but that that botli should be considered to-
gether as part of the same general activity based on the sa-
me general principles. Neglect to do this will seriously de-
lay progress and cause much unnecessary duplication- of
thought and effort. A

Data retrieval in the sense of 'look up’ or 'look thro-
ugh’ to find explicit expressions, is the necessary though
not sufficient preliminary for more complex activities such
as 'question answering’ and ’answer inferring’ from re-
cords. Before dealing with these we must first bear in mind.
that any answer we derive from a document or recorded
message is a purported answer. It may not be the correct
one. Verilication lies outside the scope of informatics. This
comment should be obvious, but many contemporary wri-
tings suggest that their -authors believe, or behave as ii
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they believed all factual statements to denote facts — oven
in fiction —or {hat we or a computer can {ell whether a
slatement is true hy looking at it. Thal this is not so is oh-
vious when applying informatics 1o the humanities. We
have here one more argument agains{ keeping scientific
and humanistic applications insulated [rom cach other.

IT informatics is considered as applied 1o one field only,
then the principles and coneepls belonging 1o informatics
in its own right tend {o be infecied bv alicn principles and
concepts valid only in the field of application.

Secondly, we must bear in mind that il a document is
to answer a auestion hy direct data refrieval, then that do.
cument must centain the question as wel| as its purporred
answer. Moreover the appropriatc question must be unam-
bigucusly associated with {he appropriate answer. QOne
cannot infer the question from ifs answer, because any exp-

ression can be the answer {o any number of questions. For

instance, the expression '1917' is the answer to an indefi-
nite number of ciironological questions, and also to an in.
definite number of cemputational queries such as «What
is the product of the cube of 71 and the cube of 3?», The
answer fo any compulational query, or {o any query invol-
ving a numerical reply, is 1o be found in an exlensive enc:
ugh table of randomly generated digits, Any query about
times ol arrival and departure of aircrafi somelimes may be
found in the times of departure and arrival of other kinds
of vehicle, Tlie problen is how {o recognize them. Someti-
mes algorithmic procedures are available for recognition,
though direct calculation of the answer is usually prefe-
rable. For the travel query, and for arbitrary malters in ge-
neral, it is betler to obtfain the appropriate timetable by
normal bibliographic procedures, and then to look up the
data entered against your query, as expressed in thie mode
laid down by custom or-¢he instructions for use of the ti-
metable. From this point of view the wording and format
of documents designed for  data retrieval ('reference
books’) are representations of the questions that can be
put fo them, | ] -

Clten such data compilations can be used to answer
questions not explicitly catered for by-the designers, pro-
vided that we have valid procedures for this, and that we
do not attempt to manufacture datg that is not already im-
plicit in the compilation, A _common example is to use. g
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table or schedule inversely o find which argument corres-
ponds to a given value, or which name or title to a given
serial number, Whether this is more convenient than to
use a ready made inverled compilalion of the same dala
depends upon many things, including the cxistence and
accessibility of an inveried compilation, and how systema-
tic the data may be. In the days of manual desk calacula
tion thal involved looking up of values in many difierent
lables, experienced computors usually found il more con-
venienl and accuraie to use a direct table inversely than to
switch over fo a separafe inverted table. They did not
take this view when irying lo use a tclephone directory
inversely.

In general any document designed for data relrieval
and the answering of a particular set of questions can be
used legitimately, if not conveniently, for certain {ypes of
questions not catered for originally. A document so used
will be called "answer providing and the process of using
it in this way as "answer deducing’. Many highly systema-
tic documenis provide aids for both direct look up of pre-
recorded answers and for deduction of answers not expli-
citly recorded. Mathematical tables usually provide for in-
terpolation between entries, and the amount of instruction
and printed aids for interpolation will vary with the re-
sources assumed to he al the user's disposal. Present day
tables for human use arc different from those published in
desk calculator days, and those for automatic machine use
very different indeed. Tomorrow's tables and reference do-
cuments for humans aided by computer networks must al-
so differ Trom those of {oday, and those data compilations
that arc to be used by the compulers as an implicit part of
explicit instruclions will have to be designed with very ca-
reful attention o the type of public they serve. They cannot
serve all requiremenis equally well, any more than can a
printed reference book.

Only very systematic maiters completely closed under
algorithmic procedures are valid topics for answer deduc-
tion, By 'closed’ is meant lhat the symbols used not only
represent real entities in {he field before calculation and
symbol manipulation, but also afterwards. Clearly it wo-
uld be incautions to inferpolate an airline schedule bet-

ween ihe entries for successive departure times, but it
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would be reasonable to make rough interpolations between
the time of departure as recorded and the time of arrival
at its destination.

Though the fields to which answer-deduction is valid
are very resiricled in scope, they are very important; for
example, air traffic control, shipping and cargo deploy-
ment, communication satellites and spacecralt, logistics of
nursing and hospital management, civic administration of
well defined activities, manufaciuring  processes, milita-
ry applications and, of course, the logistics and manage-
ment of libraries. Fach such application is highly speciali-
zed, and its design demands extremely careful and acute
study of the samantics of the situation by subject specia- -
lists, of the design and assignment of labels for the topics
and structure of discourse by documentation specialists, of
the representation and organization of the labelled items
by computer specialisis, and {he physical and operational ;
integrity of the sysiem by engineering specialists. The user
also must make some effort to use this tool properly, as
he must for any tool from a screwdriver to a computer net- -
work or, for that matter, a library. ,

Though strict deduction and calculation of answers are
valid only within very narrowly defined and completely un-
derstood applications, these are not the only valid forms
of inference. Few conclusions drawn in ordinary life are
as-strong as those drawn from deduction or caleulation.
However, weak inferences are by no means useless. It is
better to have a weak conclusion correct as far as it goes,

~ than to have a strong but incorrect conclusion, correctly

deduced from false or incomplete premises. Most services
rendered by libraries and cognate agencies are necessarily
based on weak inferences, Not being omniscient and omnj-
potent, and not heing identical with the readers who will
use the services, they aim only to provide documents, re.
cords, and data that are plausible responses  to what
their customers ask for. If asked for the answer to an
explicit question they seek this by direct data retrieval, or
by deduction or calculation from explicitly answer provi-
ding records. These may not exist. In this case, the servi-
ces must seek to supply data, in the sense of fragments of
or citations from records, from which it is plausible to as-
sume that and answer can be inferred. This demands know-
ledge of the background knowledge of the user in this par:
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ticular case. We must note that this is by no means the
same as possesing this background knowledge itsell, as
possessed by a practitioner within the topic concerned. Nor
is it, nor can it be, the knowledge possessed by the indivi-
dual making the request. What it is "book knowledge’; that,
is, familiarity with the modes of discourse enough to re-
cognize passages of fext from which the expert reader
might infer the answer he seeks, There is no certainty that
he can do so, or that he will do so. The procedures aim to
make it reasonahle to assume that he may do so.

It is well known that this limited aim is not only of-
ten achieved, but also is well worth achieving. A trained
librarian, or services designed by him, who can indicate do-
cuments or data that probably will interest or inform
particular readers does more than just save them time and
trouble. He may frigger their imagimation and curiosity.
The problem here is how to delegate such 'inferential data
retrieval’ or 'answer inference’ to less trained agents or lo
automate wholly or in part, or to make it possible for a
trained librarian to do more of it for more people in a gi-
ven time with given effort.

In special case it may be good enough lo search pas-

sages of text or parls of pictorial records for the presence:

of particular names or symbols. To make such search
worthwhile, it must be more than good enough, unless very
weighly matters are involved, or the users are prepared
to submit the output to very refined examination or the
topic and mode of discourse are so narrow that readers’
interests are adequately indicated by the occurrence of
particular words or symbols. Searching of records, by hu-
mans or machines, is a dilficult and expensive operation.

Even if complete searches of text are feasible, search
and selection for inferential data woul still demand know-
ledge of the structure and language of discourse of the
potential reader, of the author of the text, and of how to
correlate the two. But these are also necessary for the ef-
ficient design and application of documents made for exp-
licit data retrieval. Also, of course, they essential for sub-
ject classification, 'content analysis’ and other operations
aiming at document retrieval as opposed to data retri-
eval, '

The two are not in fact opposed, one deals with docu-
ments as a whole, the other as with fragments of docu-
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nents. But we have seen earlier that the notion of 'doctis
ment’ is relative to use, not an absolute property of an iso-
lated block of recorded discourse, The differences between -
document and data relrieval arise only-from different choi- .
ces of unit of discourse or record, From (he point of view of
question answering in the wide sense, they are both {ools -
of Reference Librarianship in the wide sense, They must’
not be regarded as distinct, but as governed by the same
principles, and as liable to merge one into the other, whe-
ther the records used are mathematical tables,  muc’»al
scores, maps, sound recordings, or novels.

Trom the physical and engineering poinds of view the
differences belween dealing with an entize Fhrary or with
a Tragment of text are considerable, Transcriplions and
formats must be designed for particular needs, they cannot
salisly all of them at once. Automation for data retrieval
initially should b2 designed as the personal tool of a trai-
ned person, corresponding to the {raditional Relerence
Librarian, acting as a delegate of the readers, Automation
of data retrieval and its derivatives for the direct use of
readers, as in a multiplex compuler network, entails auto-
malion of the reference librarian as well,

The rool problems of Dala Retrieval remain those of
Document Relrieval, both in the bibliographic (descripti-
ve) and semantic (fopic, subject) aspects, We have to find
how much social and linguistic experience of various ac.
tivities must he built info the system, and also 1o find how
to build it in. These problems are common to applications
in both the sciences and in the humanities,



' | R Leclereq  and  C. Rixont
(Belgium) (Uniled Kingdom)

A CONDENSED HEURISTIC DOCUMENTATION
SYSTEM

1. Introduction

The scientific world is currently alarmed by the exis-
ting exponential rate of increase in documentation. Conse-

- quently, a system which would allow condensation of nu-
~merous scientific data, literature and experimental know-
~ledge in one complele {reatment is of undeniable interest.

If such a system also holds the possibility ol suggestion

~of ideas and even of organisation ol rescarch, then one ob-
~lains a process which constilules a serious step towards
~a solution of this major problem confronting scientists. It
~is this process which we present under the name of Con-
. densed Heuristic Documentation (C. I1. D.)

Cur syslem has perhaps one drawback in {hat it as-

" sumes a good analysis of publications and a precision of
+ reasoning. This inevitable obstacle of the actual form of

presentation of scientific {exts could be overcome in  the
future if scientists were o agree on a more consistent use
of words in a more precise language. Science must find

- its language and, unlil it does, researchers will have to

rely on specialisls in documentation to perform a part ol
their work.

The system proposed is based partly on a generalised
logic described by one of the authors [1] and partly on a
consideralion of couples of concepls and the  {ransition
from couples to series, {wo ideas which are fundamental
to the human mind and which have heen fully described
hy the psychologists Henri Wallon and Jean Piaget [2].

- The idea of couples is also convenient since it allows a
.~ simple representation in 2 dimensions and the use of clas-

sic perforated card indices.

2. Coupling of concepts

Our method is independant of the choice of concepts

which must only obey the rules of their own particular

science.
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Concepls are considered first of all by couples, cach ¢o-
uple of concepts being connected by one or more coup-
ling numbers which express in a conventional way, all or
part of the following indices:

reltaion existing between the  concepts considered,

plausibility of the relation,

weight of the 2 preceding indices, and bibliogriphical
reference
Each of these terms will he defined in paragraph 3.

The coupling number can be written in any svstem,
whether decimal, dual or other, the transition from one sy-
stem to another heing classic. A number described in tie
decimal system can therefore be converted to a number
of base 2 with a view to its use in a computer programme,

A possible example of a coupling number in the deci- -
mal system is:

5412 | 31 | 07 | 45

Number of the blblio- weight  plausibi- relation
graphical reference ity

Such an expression is valid only i {he same number of
ligures always refers to the same classification of terms ,;
and if codes for relation and plausibility are established, !

In the example given, the 2 figures on the right exp- -
ress the relation and the next 2 figures to their” leit, the -
plausibility, ‘

IT one is not interested in the weight but can  limit
oneself to plausibility, the 2 corresponding figures can be
omitted, thus simplifying the sxpression. Similarly, if one
does not wish to retain the refcrences, one omits the [j- E
gures on the extreme left, ‘

3. Definition and calcultaion of indices

a) Relation is the nature of the logical link existing = .
between two concepts. There are several types of
relation, of which it is customary to consider first
inclusion. This is represented in most classic logics
by the symbolch where the expression ACB cor-

responds to [@-é]



Il AcB and BcA we can write A=B, giving us
the relation of equality, |
Implication is usually represenied by the symbol—
~where A~B means that A implies or leads to B.
IT A=B and B—A, then we can say that A is equi-
valent to B. ‘ :
Further, if A=B and C-B then A is analogous to-
C. One can, of course, imagine other relations and
conditions as we!l as those defined, a  further
example being the relation in experimental science
expressed by {he words «has a value of», which al-
lows the coupling of a general concept with its me-
asured value,

b) Plausibility is the value atlributed o a judgement.
As shown elsewhere (4), plausibility can not be con-
sidered as a probability, since it does not satisly
the condition pA+pA=1. :

The following discontinuous scale of plausibility
is employed:’ '

)

~1 —0.9 ~0.7 - —0.4 —0.2
False  very probab-  probably  hypothetical- very hypotheti-
ly false false Iy falsc cally false
0
uncertain
+0.2 0.4 +0.7 0.9 41

- Very'hypotheti-  hypothetically  probably very probab-  certain

cally certain . certain certain  ly certain

Plc"jusibility can be defermined according to the fol-

~lowing rules which may take the form of a definition, or
- a convention translating as closely as possible a line of

thought, or a compromise with the theory of probability,

*and which, all together, must lead to a consistent theory:

I. If the same relation between two concepts is ex- -
pressed bu different plausibilities and weights, one

can condense the information in a single coupligg
. 2PPy
number which has a plausibility value of —;

where P; is the weight of the various individual
coupling numbers and P, the corresponding plausi-
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9.

bility. In this case, we have a definition of plausi.
bility which we treat as a means of measyrement,

1T Avis analogous to B, and B is certain or very

probably Lutam thcn we can say {hat A s very
hypothetically Lcrtam Here the rule takes the form
of a convention.

IT'A is analogous fo B and to C and bolh B and C
are cerlain or very probably certain, then A is ly-
pothetically cerfain.

Rules 2 and 3 are valid if the word <<LCI’1€1‘H>) s re-
placed in each case by «false.

P I
If A»B and B—C, then A=C i. e fhe plau

sibility of the final relation is the product of the
individual plausibilities of the {wo initial relations. -
This is a conveniion based on the transitivily of
the relations —implications, inclusion and equa-

]]ty :
. ])’
If A—, B and AcC, then C—+B where P’ will be

very hypothetical for any level of plausibility, p. -

This is a convention of generalisation,

Concepls which are equal or equivalent haye the
same level of plausibility.

. "Studenls’ ruleof t' (3) is compatible with oyr dis- -

continuous scale and our definition of playsibility -
for 1<1.5, as has already been established in a

previous work by one of the authors (4). This rule -

involves a compromise wilh the probability theory,
and can be used to calculate the plausibility of
quantitative observations. j
The plausibility of a qualitative observation must
be assessed by the scientist in accordance with the -
usual criteria and will normally be «probably cer-
tain» or «very-probably certain.

There are other minor rules governing the determination
of plausibility (4) but those given here are the most im-
portant.

¢) The weight of udgement expressed on a rclatlon
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the same relation between {hese {wo concepls.

In practice the same weight (i. e, 1) is often given

to cach judgement of the same relation, and if the

plausibility figure which appears in the final coup-
ling number resulls from, say, 10 judgements, the
weight of this plausibility, pi, will be 10. A single
new judgement of plausibility, ps, will have a we-
ight of I, but on adding it to the system, we obtain
a final wei;ght) of 11 and a corresponding plausibi-
Vo e D,

m”}d.]i. 11‘ P frule 1§ 3b)

d) The reference is thal used classically in documen-
tation for casy retrieval of the document which has
been used a@s the basis for writing the coupling
number. 11 s often the actual number of the docu-
ment in the choscn system.

ity of

4. Tramsition from couples to series

The transition -from couples to a well-ordered series

of concepts must first satisfy the rule of transitivity:

AcB and BcC leads to AcBcC

- Tt must then satisfy the rule of coherence:

If AcB we can say B~A

" The se-iation of concepts from couples connected by the
same transitive relalion is a perfecily mecharisable ope-

ration. This can be illustraled by the following easily ge-
neralisable example:
Starting from

A—‘rB (l)

B-C (2)

A-D @)

D--B 4)

- we can write .

from (1) A...=B,.. (0)
from (& ;.. =Gy,
from (" D

and from {6) we can desfuce:
Gy (9)

g+ 15



and hence finally
A =D =By~ Cy

We could just as casily have wrilten:
‘ A...=B.., (5))

B..."l\c.“ (6
A...=~D.o (7)
D,.y=B.yy (8)
and B.y=»Cp (9

which arrives at the same result. o
We have very simply allocated indices to the concepts,
albeit as basically as possible, but in such a way that the -
order existing belween any iwo concepls is indicated by
 the indices.
Where concepls are connceled by different relations, or
by cquivalent but intransitive rclations, the problem be-
comes more complicated. It is often preferable in this ca-
se to replace seriation by a matrical representation, -
which can then be ecasily converted to a linear form. A
simple example of this process is the following: ‘
the following:

l A c D

5 \ c -

C -
corresponds to - BcA

and B—>Q~>D

P
from which we can deduce: A->C—D (rule 6 in § 3a)

5. Operations on: concepfs

The usual operations to be considered on the concepts
are logical and mathematical. The mathematical opera-
tions are well known and will not be discussed here. The -
logical operations are union, infersection and abstraction
and satisfy the following definitions: |
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Union of A® and B = AP g™ |
Rilutd ‘(for A and.B having the
__b 9 . &
— 7 °  same weight—rule 1 §3b)
Where L is the union of the intersections and may be
represenied pictorially as follows:

@
Intersection of AP and A" =APNBY".
~E (for P'<P)
E represents the infersection of the exten-
sions

@®
E

1 Abstraction of AP and A? = AP&BP

= EP (for P’ <P) .
E=inlersection of the comprehensions and
union of the extensions, '

- It should he noted that the extension of a concept refers
- to the number of objects which the concept significs and
- the comprehension refers o the qualities of the concept.

Using the system described for the representation of con-

- cepts by couples, new couples can be formed slarting

from a series of couples, for example:

AcC| gives us (AUB)cC

BcCl  and (ANB)=C
New concepts created by combinations of initial con-
cepts are designated by a word or figurc®. The retrieval

of these combinalions may be simplificd by constitufing
- perioraled card indices (or auxiliary memories) which gi-

ve a list of the various combinations carried out on the

- initial concepts.

[n certain cases, it is necessary o eslablish a list of

- categories for the combinations made. It is difficult to
imagine, for example, a complete list of carbon com-
- pounds. Here, one would have to consider first the main

classes of products or some other criterion.

- Conversely, an initial concept can be resolved into

its elemental concepls which may be studied in the same-

* or a combination of letters and figures.
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way as combinations. In this case, the elemental concepts
or combinations of thesc elemental concepts can be de-
duced from an analysis of the initial concepts. |

6. Calcultations en coupling numbers

‘We have shown how coupling numbers can be caleu- -
lated for.onc couple of concepts. Several coupling num- .
bers of similar relation can be replaced by a single num-
ber having the same relation but a plausibility calculated -

. PP .
by the Tormula already given: }:lP-’ . Different rela-
1 .
tions for the same couple can be combined according to
certain rules.

As we have seen AcB and BcoA leads 1o A=B, _
A=Band B~ A tells us A is cquivalent
{o B, :
A-Band C»B tells us A and C. are °
analogous, ‘

P
A—Band AcC gives C=B,
and A-B—C gives A—C.
c C -

—_—

Combinations are logical or mathematical operations.

7. Scientific reasoning

We have already seen some aspects of scientific rea-

soning in analogy and generalisation. Two others which
deserve a special mention are the formulation of hypo-
these and the «game theorys.
A hypothesis results from a combination of faclors
which are each oblained by analogy, the combination it-
sell also being an analogy. A simple example is the case
of an unknown product, X, giving the decomposition pro-
ducts, A, B, and C: :

XA
X~B
X~C
Il we know the factors, M and N, which give the same

decomposition products, we can deduce thaf X is analo-
gous to M and to N. Further, if M and N have in common
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(by abstrdction) a structure, S, we can say thal X has a

plausibility, p, of having the structure, S. This can be

represented in malrical form in the following way:

A B G M N (class of structures, S)
X - - - analogous analogous P
M - > =
N -S> e -
MaN

The game {heory has been applied in scientific re-
scarch for the organisation of experiments. Hs matrical
representation is classic, being that of the hypotheses,
H, H, and H; and the corresponding oplimal experi-
mental plans, pli, ply and pls, which may he {he result of
an analogy or a slatistical rule. This is written in part
hy the general matrix:

2 b c
H,ply -
Haple 4 -
Hapls >
H,(pla ‘ —

where a, b, ¢, etc, are {he results of application of the va-
rious combinations of hypoitheses Hi, Hy and Ha, and
plans, pl;, ply and Ips. The choice of the best plan is made
according {o the usual rules of the game theory.

8. Example

We have chosen a simple example of application in a
field which is familiar to us. The coupling numbers are
formed as follows:

1. The 2 Tigures on the extreme right express the re-
Jation according to the following conventions:

0l=—
02=«
03 =equivalence
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M4=cC
00=o
06 =cquality
07 =abstraction
" 08==¢has a value ofy
09 = analogous
and so on

2. The third and fourth figures from the right express
the plausibility according to the foliowing conven-

tions:
01=—1
02=-09
03=—07
04=—04
05=-—029
6= 0
07 = +0.2
08= 404
09= + 0.7
10=-+09
1]=+1

3. The [ifth and sixth figures from {he right express -
the weight which will always be less than 99.

4. The reference, on the extreme left, is the number of
the document consulted or the number given to the
observation or to the experiment if these are classed
in the same way as documents,

The following matrix is obtained:

SO;: Se SQOg
S 101.10.09.09
SMcalories0, 102.02.09.01 S
Se[\ealories)0, 103.01.07.0i
. 104.04.09.01
105.10.09.0]
106.15.09.01

O , 20







where reference number 101 ==number of the do:ument

consulted

102 == number of the experiment
giving this result

103 == the rcasoning used

104 ==the experiment

105 == further, very careful ¢xpe-
riments

106 ==calculus of coupling num-
bers

Mathiematical examples, which at firsl sight may scem
particularly difficult, can also be treated quite simply by
{his method, in which case the plausibilities arc gencrally
limited to 1 and —1 and lhe weights generally omilted.

9. Conclusion

The process of Condensed Heuristic  Documenlation
enables information to be recorded in the form of couples
of concepts linked by logical bonds whose value is expres-
sed by a coupling number. It allows the transition from
these couples to series or tables which condense the in-
formation. This information can then be further condensed
by calculations on the couping numbers. The process al-
so allows reasoing by analogy, abstraction and generali-
sation at the same time as deduclive reasoning.

The original concepts may be easily traced. One way
is to use a perforated card index for each couple and an
auxiliary memory to give combinations.
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J. E. J. Halkin
(Belgium)

PROPOSAL AND WISHES FOR AN OPEN
STRUCTURE IN THE COMMUNICATION OF
INFORMATION

Theme of this work

One can consider with fear the present and increasing
predominance towards the cenfralization ol information
into more and more powerful knots. This situation may
imperil the development of specialized informalion centers
which, solely, are elficient for maintaining the neces-
sary dialogue wilh responsibles of the often very
narrow fields ol human activity. It could become painful
to keep the good balance between present {endencies, that
is between centralized comncentration and specialization.

By further improvements of communication we may
ease the setting up of -networks and inlerconnections. IT
these networks possess & [ree flowing communication,
this will implicitely ease'a decongestion of encumbered
centralized knots and of dourse improve their efficiency.

Cenlralized information presenis an analogy with cen-
tralized management ol a company and, on the other
hand, the nclwork cvokes ideas of dialogue and assign-
ment of authority. This calls for a fundamental change in
the structure. The analogy also exists in the resulls of
such a change: the new structure leads to decongestion.

But the communication inside the network can only
become a free flowing one il the needed ADDRESSES
arc unequivocally worded and standardized. These addres-
ses are examined with some detail.

Information parts in two kinds of functions, i. e. the
«treatment» and the «communication». However these
two Tunclions are very often under a one-hcaded res-
ponsibilify.

The setling up of the nelwork needs a centralized res-
ponsibility of the communication and independance from
the responsabilities of treatment. But on the other hand,
the last ones will earn to be decentralized.
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A high level of the quality of communication can trans-
form information activity into a trade or a business, a
prodigious dynamic and prosperous one indeed.

<Mow tlo imagine answers which
solve and simpliiy? These
are problems to which a refleclion
upon congestion may help». .

1. p. 16

i. Looking backward: the intellectuals private library

Lets relurn in time to the period when each intellec-
tual patienily created his own libiary, as a real external
memory connected «on line» {o his brain, the only compti-
ter then available.

The efficiency of such a privale library rested upon
particularities which cased communication, particulariti-
cs even more significant as we no longer succeed in
using these same advantages. Here arc the characteris-
ticsr
- ADDRESS OF THE USER is solely: the proprietor’s
OwWn.

—ADDRESS of the DEPOSITORY: is also one only,
these being a concentration of books in one single place.
— These books were selected with care over years and are
well known to the proprietor, Memorised knowledge of
BIBLIOGRAPHIC ADDRESSES is good, cven il use of
an index is a pretly good thing.

— Content of these books has been mastered thoroughly.
The photographic memory helps, marginal notes, remarks
and underlining with pencil are warning devices. The
brain of the creator of this library disposes of fulgura-
{ing means ol access to information which concerns the
INTELLECTUAL ADDRESS specified by the terms (actu-
ally we say keywords cr concepts) of the. given question.
— ADDRESS of the SPECIALIST well versed, whose
judgment serves in orienting readings and rescarches,
also is the proprielor’s one. '

Such a library is a device enjoying free flowing com-
munication, assured by well mastered ADDRESSES. Their
interjoinings seem so natural, reflex and implicit that
one needs a careful analysis to persuade itself that these
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five types of addresses have each onc their role in rea-
ching the resull: a well oiled operation,

A modern information cenire established for {he treat-
ment of large coliections seldom sicceeds in attaining
such a privileged position.

2. Babelism of systems

Congestion jeopardizes loday the former and comior-
table situation. Every man in charge of a responsabilily at
any place in the information chain knows that his me-
mory and his judgment arc {ools requested for helping
the work of any «information system». And he also
knows that such human components bhecome less efficient
when the size of collections increases. Thaz man surren-
ders his role to systems, and everything rests upon the
conceplion of these, '

Recently, in April 1969, editors of the French publica-
tion «Prospective», Paris, published a booklef devoted o
«L’Homme encombrés, the encumbered man [l]. One
chapter by Picrre Massé gives three remedies for the nre-
sent congestion of human life: élimination, ogranization
and invention. The present paper makes proposals {hat
may enhance organization.)

Which are the causes of information congeslion? The
main one is of course the terrific growing of the bulk
of published works. But an unexpected obstacle came
from the autonomy of each link by which we have speci-
alized inside the information chain, for inslance: publi-
shers, booksellers, librarians, responsibles of any infor-
mation centre and also consulling engineers: in any
fields. Each of these activilies are free from the others:
the man in charge of onc is not paid to organize free
flowing communication beiween them; he does not care
for that as a chief responsibility. Each one will take
care of communication inside his own house, but will
invite outsiders to adapt themself to his own communi-
cation state. The author acknowledges that, likewise
other people in charge of a centre, he was obliged to
organize his own autonomous ways of communication,
but he .still deplores such "a «babelisms . of . private
systems. '
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From that moment and as a result of the «babelism
ol systems, the growih crisis becomes a communication
crisis: general communication becomes intricate, slows
down, may even stop.

New necessities are facing ihe inadequacy of present
structures. An information centre which could be compe-
tent in any field is an obsclete pattern. The new pattern
we nced involves 1o help one another inside a network
of centres where the most qualified one has the privilege
{o answer. All that supposes a frec flowing commi = -
{ion which the autonomy of sysiems does not and c...
not allow. That situation gives birth to a conflict betwe-
en old and new patterns..One have to frame a new struc-
ture.

3. Obsoleteness of the present structures

One of the main duties for anybody in charge of an
information centre is {o choose, work out and uphold
for his own use the most nicely filted system of treat-
ment. Here «ireatment» means also <«communications,
and in such a way these systems radiate as feudalism:
each system possesses his fief, inside which communica-
tion may be a good one, but between the fiefs, that me-
ans between systems, communication earns what carns
compatibility of systems, often not very much or nothing
at all. Constraint to «translate» one system into another -
is prevailing, need of a «language» understandable by
everybody in the chain, more, a language convenient for
the computer, become an obvious request.

But the each day reality may be worst. Non compa-
tibility of systems kills mutual acquaintance. Each docu-
ment has to be registered in each system, bringing evi-
dent redundancy of efforts. In spite of a natural willing-
ness mutual heip is inefficient. Duplication of treatments
is a heavy loss of efficiency, but nevertheless it is eas-
ier and less coslly than to translate from one system
into another. '

An information centre may no more pretend to be
omniscient or omnicognisant. To help one another thanks
to a free flowing communication between complementary
activities became the requisite for achievement. That in-
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volves compalibilily of systems and setting up of com-
munication rules.

To work out and uphold such a general communica-
tion urges that a prevailing authorily becomes respon-
sible for i, which means an authority above feudalily of
systems. The autonomy of anybody in charge of a centre,
that is his right lo choosc his own system, requests an
accomodation. It is not casy {o replace lonefiness of the
centre inside this fie[ by an open «one-another-help».
That nceds a change of structure which may be under-.
slood as some loss of aulonomy. Nevertheless any res-
ponsible of one «link» inside the information chain ought
lo accept such a reduction of freedom, but, on the op-
posile side and thanks to standardized ADDRESSES,
cliiciency of communication would be enhanced. Fron
that niement automatic (and already living) equipments
would take up a prodigious mass ol tedious, small and
liresome jobs which are still minutely done by men with
unnumerable amounts of redundancy in the world. So
we see now that: babelism of systems becomes the de-
stroyer of systems. Upon such {erms we may propose
a better understanding ol all the informalion activities.
These are everywhere paried in {wo distinct functions,
one of TREATMENT, and the other of COMMUNICA-
TION. The first is the «message», the second is the
«transfer», but we speak so easily by using words in me-
tonymy that we confuse the message with ils communi-
cation. Nevertheless such parling appears quile often in
the reality of our siructures and of our responsabilitics.
Wireless or phone is a process for transfer of messages.
Bank account numbers are addresses for communication,
but responsability of transfer and responsability of manage-
ment are diflerent: the first belongs to the banker {he
sacond to the titular of the account. The road traffic code
concerns communication, but neither. the vehicle nor the
transported wares. The use of postal sectors numbers
makes our mailings guicker and safer, but that does not
modify the «message».

We may lenghten such a list at random, the list .of
human activities ‘parfed between one responsability of
TREATMENT and owe of COMMUNICATION, and ha-
ving done so with success and for better efficiency. It
is quite amazing thaf, at the present age of the compu-
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{er, information transier is probably alone nol to have
chosen such a twin-headed structure.

COMMUNICATION appears everywhere  with the
characler of a coliective or centralized responsability or
authority and, il that is of general acknowledgment,
TREATMENT may be decentralized without any risk 1o
pecome inefficient. Such structure s a combination of
a central and colleclive organization of COMMUNICA-
TION with a functional de-centralization ol TREAT-
MENT in an open network.

Urgency of such a structure is born as a conscyuence
of growth ol information activities: we necded to diversi-
ty and we have ramified in the numcrous «links» forming
the «chain» of information, but with an effect to slow
down communication. That evolution, complexilying with
functional diversification is similar with the cvolution
ol management within a company. In both cases the ne-
cessity of the dialogue appears, the necessity of a betler
«one-another-help», and the one of assignment of
authority and responsability. That needs, belter commu-
nicalion, networks and informal interconnexions, «Bet-
ween the private man and the community, relations will
hecome rore and more numerous, and we need a cyber-

netic mechanism for a better fitting up»®. These cyber-

nelic mechanisms will use codes, as the road trafic code
does al the [evel of the community. Information transfer
may not escape such a natural law, a law thanks to
which a new structure of communication is necded when
treatment complexifies. Till now’ transfer of information
does not care of that, But such an acceplance is the con-
dition for a more free and more efflicient TREATMENT oi -~
information, a {reatment then becoming able to trans-
form itsell in a prodigious industry and trade.

Efficienicy of such an organization for a irec flowing
communication requests compatibility and coherence of
the ADDRESSES.

It is not easy lo male out such addresses for, indeed,
the target is to promote a general use of them. The basic’
{erms for such a drawing out will be:

# Translated from [1, p. 19]: «Entre Pindividu et la collectivité
les relations seront de plus en plus nombreuses, et il est nécessaire
qu'un vérilable mecanisme cybernélique vienne assurer la bonne arti-
culation». :
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To draw the functions {o be filled by these addresses.
- To creale procedures which may ease the use of them.

— To choose each time arrangements convenient not on-
ly for the human user but also for usage by equipments
without requiring a translation.

— To {ry to make the addresses mnemotechnical.

"— To do so that the addresses may be used for mailing

when useful.

A timetable of approach for that problem may be:

— To review what is already done, or presently under
project.

— To describe the different jobs to be made.

— To give a priority order for the different practical
slages. .

— To define the responsibles of the communication’s co-
de project and maintenance, and to define the authority
to head that organization. '

~— To realize the project in the frame of a pattern inside
which speed and efficiency of communication prevail.

In Chapter (1) we looked at communication inside
the intellectuals private library. That led us to the defi-
nition of FIVE addresses having each a functional role.
Our capacity lo organize an international network wor-
king with a Iree flowing communication depends on—
or, is similar fo—our capacity to enlarge the use of these
FIVE addresses up to the international level.

Our target is to transpose at international level the
terms that make efficient the use of a private library
by his owner.

4. The addresses which requested
at international level

We will analyse each type of address one after the
other. In each case we will try to discover the procedure
going to the most extensive coordination and to the most
easy-to-use standardization. But standardization is not
compulsion. We may gain a better acceptance if these add-
resses respond to natural and simple rules, quite unequi-
vocal rules. If we do not proceed that way the standardi-
zalion may become unpractical, going easily to failure.
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The most significant addresses are the INTELLECTU-
AL and the BIBLIOGRAPHICAL anes. They lypify res-
pectively the responsibility of the information scienlist
and of the librarian. We will analyse both before looking

‘at the others, which are more similar to simple mailing

addresses.

Intellectual address

This intelleclual address — or intellectual destination —
of cach document is usually set up by a list of «concepts»
which are controlled by a thesaurus. Those thesauri inc-

‘lude generally an enormous part of quite specific words of
~which the use and the imeaning are out of reach for most
people. They are words for specialists of narrow fields.

Stability of such words may be short in duration and also

in precise meaning. Such practice to use specific words

arises from our academic time and is going on further

‘with our professional and specialist aclivities. We lose, if
‘never we get i, our taste for synthesis. Our above-all
analytic education is a real handicap for the lreatment of
“information. We incline fo omit use of generic concepts
which may specify the character of a document. Our
~mind does not organize easily the natural linkage between
- generic and specific words. -

- Gur first remark is related to the use of specilic voca-

- bularies. They ought 1o be left for use hy acknowledged
- people in touch with each specific lield. In view of an in-
- formation retrieval target it is most often useless to defi-

ne with the most specific concepts what may be called for
with trivial words by mon-specialized people. We realize,
and thereof the information scientist is very conscious,

~that documents are to be «indexed» with concepts chosen
" at several levels, which means concepts covering the mea-.

ning of words fanlike from generic to specific. Specialized
- information centres take place at the specific end of thal
- fan, and centres which receive an encyclopaedical or omni-

scient mission reach the generic end. The intellectual com-

- munication in such a large network of information centres
. belongs to special linkages that have to be realized by an
' unequivocal gemeric-specific structure of thesauri. A deep
: understanding of these relationships is basic for informa-

tion communication.

9--6138 129



A second remark concerns communication befween spe-
cialized Tields of different kinds. When a specialist escapes
in such and other Tield of knowleage he uses simple words,
not the esoleric words of that field, but words of generic
feature used by a man of exlended general education. He
wishes {o receive answers 1o his questions with words of
{he same feature. The difficulty to communicate belween
specialists of different fields may become terrilic because
of the specilicily of words. We suffer a growing need ol
more didaclical papers speaking with generic and simpler
words. _

Communication between different specialized Tields may
not be casily set up by specilic words, but more easily by
words of generic appearance which creaté links at a hig-
her level of ideas. We can conclude that the making of a
so called «universal thesaurus» is an enterprise without
any hope, and may be also a useless one, for nobody will
ever use it up to the very specialized words it will conlain,

" On the other hand, a single thesaurus controlled at the
level of generic words would be a fundamental objective of
a different kind, and would be indeed an objective more
easy to reach. Such a thesaurus would retain two quali-:
ties of exception, to be short and to be stable. That thesau-
rus responds to the idea of synthesis of knowledge, while
specialized thesauri have no capacity to emerge above our
current analytical behaviour,

The American committee SATCOM [2] tried to organize.
information needs in groups supplied by special services,’
the so called «NEED GROUP SERVICES». The SATCOM:
studied the U. S. A. case and concluded to the existence of’
about a thousand of those groups, which is not a very
high figure. It seems reasonable to think that a worldwide:
census will not give a very higher one. The most useful’
and practical proposal of the SATCOM report was to or-
ganize feeding of each group by a kind of surveying made
by special information centers. That idea is sane and we
ought to make the most of it. We may ramify several le-
vels downward, what means introducig some logical hie-
rarchy in the «need groups» list. That last option may be
compared with the head-categories of the «Engineer-In-
dex», or of the «Chemical Abstracts», or with the titles of.
the secondary reviews of the VINITI, Moscow. Still better,
it seems lhal ihe. EXCERPTA MEDICA FOUNDATION,
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Amsterdam [3), took more advanlage of that same ided
with a four sleps logical classification. The last slarts
from a sel of 33 main categories ramified deeper in a lo-
gical hierarchy. Presently the whole includes about 3.000
calegories and subcategories. Those categories respond to
a pragmatic target: {o define user’s proliles for each do-
cument. The indexing of a document in one or several ca-
tegories grants it a generic definition, which is not always
very easy to do with most of {he specialized thesauri now
al disposal. Afler that granting of categories, the indexing
is developed deeper with use of a very large thesaurus.

The following idea is emerging from the above conside-
rations. For retrieval's sake the inteliectual definition of a
document requires at least two levels:

— Belonging te one or several categories.
— A coordinated indexing which uses concepts of a the-
saurus.

We may agree one with the other, and also at worldwi-
de level, on the definition of these categories. On the other
hand the most part of the concepts will positively remain
“under the jurisdiction of specialists: it is oul of sanily to
conirol specific concepts at a general level. Such a position
scems to be the one of EXCERPTA MEDICA FOUNDA-
TION, as indeed the granting of calegories is made by ge-
neralist physicians while indexing by concepts is finally
under control of the specialist physician who makes the
abstract.

Such partition of the INTELLECTUAL ADDRESS —-
or, intellectual destination — in several steps is of course
a sane practice. Indeed the «calegories» represent what
is more permanent in meaning and in duration, what is
also assimilable by the community, and most of all, what
is necessary to address the documents to acknowledged
specialists, while—on the other hand — the «concepts»
may require all the science of the specialists to be expiai-
ned in their meaning and in their evolution.

The way is open naturally by such partition fer an ag-
reement up to international level. One has first to define
the «categories» which represent each «need group»s, next
one has to ramily these categories in the respect of the
«profiles of each need group. Such procedure will intro-
duce a lot of more or less generic «concepts», for they
are used by several «need groups». But one must keep cle-
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arly in mind that most specific concepts will never find
a place in the generic thesaurus: they are subjects for spe-
cialized thesauri. There is a border closed for specific con-
cepls.

The informalion scientists have from all times made a
partition of their aclivities in more or less arbifrary cale-
gories, each of them being an image of a group of users
or of a particular type of questions. What is new in the
proposal of this sludy is to draw such a partition into ca-
tegories that will become ol general accepled use.

The procedure which is here proposed consisls in star-
ting at generic level, and then in going down with care to
more specific ones. The usual procedure goes just counter-
current; one has Dbuill numerous specialized thesauri
apart onc from the olher, sometimes cven indeed with a re-
al success. but one failed obviously to realize an integra-
tion of such dissimilar material to more generic levels. It
is the merit of organizations like SATCOM, EXCERPTA
MEDICA and probably a few others to initiate the inde-
xing by the generic cnd. :

To use «categories» at the generic end and «concepts»
by coordinated indexing at ihe specific end is the marri-
age of two procedures which contend for supremacy since
years. Each procedure possesses its trumps. [t is more ef-
ficient to use these trumps than to persist in a rivalry at-
titude. Such a combination of bolh procedures will be a suc-
cess if we keep clearly in mind the fundamental difference
belween a «generic category» and a «specific concept».
A «category» represents a human aclivity, a «need group».
By contrast one may say that «concepis» are nearly fa-
cets inside the need groups.

One must say that the proposed categories have no-
thing in common with a decimalization or with an arbit-
rary or compelling hierarchy as the U. D. C. for instance

does.
Bibliographical address

Already a few years ago some people — and among
‘hemn the author [4]— attempted to promote the use of the
«CODEN» code of the A. S.T. M. [5] in order to give a bib-
liographicai address by care and under the responsibility
of the editor. That address would be urlequivocal and quite
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casy e use by computers, The CID/Euratom {6} tried te sti-
mulate the use of such an address hy editors ol {he nu-
clear Tield. For instance the «Euralom Bulfetine slill uses
ihe coden «EUBU> lo define a hibliographical address
from the moment of publication, the same with «ATKE»
for {he German periodical «Atomkernenergic». These al-
tempts, of which the usefulness was however proved, failed
aimost completely at that time. However the benefit of such
an address for the man and for the computer is obvious.
Neveriheless the CODEN was used fo draw up addresses
for the abstracts published by the secondary literalure, as
example by the Biological Abstracts, but one never again
proposed that editors themselves would give such an ail-
dress under their responsibitity from the publication. That
would be the sole procedure in order to slandardize the
computer input. : '
The idea of matriculation by care of editors followed an-
other course. American books are maltriculated by year in
a continuous file and that number is printed by the editor:
thal is the «Library of Congress Numbers of cach book. In
Great Britain, Professor Foster, Dublin, has realized a
complete system for matriculation of book by the editor.
That project is now well known as the ISBN (Internati-
onal Standard Book Number). Presently the IFLA (Inter-
national Federation of Library Associations) works on a
similar project.
~ But the objective is not matriculation of articles publi-
shed in the periodicals or of books. What the information
communily needs is a bibliographical address looking like
‘a matriculation and usable by computer, but for any prin-
ted matters, books, articles ol newspapers or of perjodicals,
monographs or annual reports of companies and so on.
What is worth to be published is worth to be retrieved, and
that means to-day worth 1o receive a bibliographical ad-
dress convenient for compuiers. The support of institutions
like the A.S.T. M., or the iibrary of Congress, or the
IFLA is not enough: without international agreements,
and with out the help of laws specilying the duty of edilors
in the drawing up ol bibiiographical addresses, we will go
on working in disorder and eiicumbrance, for our comptu-
ters are ot built to swallow addresses drawn up minutely
by hand even under respect of hibliotheconomy rules. New
structures are compulsory for elliciency of - new tools.
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That problem, as an answer {o disencumbrance, is now
the very urgent one, but one does nol feel that it is yot
taken under consideration as it obviously earns.

Address of the specialist

«A pocket memoranduni-book, patienily set up during
years, is a very hummble tool which, if it held the ADDRES-

'SES of the more valuable sources, may be much more effi-

cient than renowned libraries» [7]). These «sources» can be
the addresses of the more qualilicd specialists, or the na-
mes of knowledged people who may give pertinent  adyi-
ces, such as the bibliographical address of the more suj-
table article, or the name of the more qualified information
center. The power of big companics lies partly on their
relationships with many specialists, which means to pos-
sess a network of friends leading to information sources.
At disposal Tor American citizens the National Technical
Referral Center adjoined to the Library of Congress fills
the mission {o point out the searcher to the more qualified
sources or specialists. But we do not think that attempts
of that kind are already known at international level,
Mecanographical listings or retrievals by computer can
ease such detection of these «sources» or of these «speci-
alists». That requesls to define «sources» and «specialists»
by their profiles. Once more we face the same problem: we
ought to organize the standardization of ADDRESSES so
that we can consult listings or computers more freely and
efficiently. :
Address of depository

Each year we are more and more aware of published
documents by abstracts of the secondary literalure. The
main justifications of that practice are obviously a faster
choosing and the ability of grouping documents under
documentary profiles. A standard system of «need groups»
profiles would ease considerably the «feeding» of each in-
formation center with the material which is necessary for
its activity.

But it is not enough to organize the secondary litera-
ture for a more exhaustive and faster retrieval of answers.
We ought to find where original fexts are at disposal.
That requests listings eslablishing a correspondence bet-
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ween bibliographical  addresses and {he addresses of the
known depositories. The absence of a standardized and
mecanographical system of addresses means more manual
work or, more obviously, no listing at all. One may under-
stand why such listings are still {o-day lacking. The Lib-
rary of Congress altempts to update such listing for the
deposit of American books in all the national libraries. The
matriculation of American hooks cased cerlainly the dra-

‘wing up of such index. The Belgian Bibliothéque Royale,
Brussels, made a catalogue of that kind for the deposit of
‘any periodicals in public libraries of the country.

One realizes easily the meaning of standardized ad-

“dresses for the making of such an index if these addresses
“are convenient for updating by computer.

Address of the user

For {he same reascns as above, it is useful that users
requesting for information retrieval may be defined them-

“selves for the equipment by their own mecanographical
addresses. That will case the use of automatic equipment
like microfilms duplication thanks to automatic reading ol

the name and address of {he application.
It is likely that a larger training wilh mecanographical

“addresses will lead to discover that other ones may also
be useful, for instance addresses of editors, or addresses
ol booksellers. ADDRESSES of a mecanographical kind

are ihe starting point for disencumbrance of commumnica-
tion if of general acceptance. '
Among the five addresses thanks 1o which we may

hope a more flowing communication, TWO are more cha-

_racteristic of information activity; of course they are the
intellectual and the bibliographical ones.  The THREE

others are much more similar to simple- mailing addresses:

They will be more casy to treat, but tiiey have also their

“role in reaching the result. I order that these last addres-

scs may be convenient for the computer and for mailing,

they could be studied in the line of the ZIP CODE. There
is a being interest to make listings and mailings easier
~with the same addresses.

Decongestion of communication is urgent. That requ-

esls an answer at the level of the communily. What we
- ought to realize, we repeat here once more what was expo-

. sed in chapter 1, is lo organize for the benefit of anybody
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the privileged position of the intellectual who is the owner
ol a privale library. More, the use of the computer will in-
troduce better infallibility than the human memory could.

5. Present situation and projection towards
the future: comparison

Comimunication of iniormation changed several times

in size during last decades. In the privale library of the in-

tellectual the communicatlion was inward. The information
center enlarged the circle but still in a defined way with
limils in geographical extension and in intellectual profile.
The information center appears as an aulonomous entity:.
Slowly, as tiie customers’ needs extended, the center had
lo organize a betler one-another-hielp with the cxterior.
But the feudalily of «syslems» puls the brakes on-harmo-
nious external relations. We cannot meet the rational usc
of modern equipments as the computer, for we never care

wilh standardizalion ol communication addresses. We need’
now to enlarge the circle to international relationships, but

our inlernal and local habils imperil communication in
such a large network.

It is useful {o describe such situations in the each day
Jiving of the information center. That comparison is to be.
made between the present state of feudalism ol systems.

and a future for which, as we may hove, the human beings

would have organized communication thanks io standar-.
dized ADDRESSES. Such a list of examples may be leng-.
thened but the four following ones show clearly the way.
~— FIRST. The searcher himself is alone to be qualified;

for choosing what may give good answers lo-hisinforma-.

fion needs. Butilhatmaycompel him to read hundreds or:

even thousands of papers before making a good find. That:

!

situation leads him to question the more suitable informati-

~on centers. But he knows nothing about the retrieval system!
used bv these centers. He ought to explain with many de-:
tails what he is searching for, and in which context his:
request has been formulated. And he has to give these!
explanations to somebody who knows nothing or very little,
about his own activity and target, but before all somebody,
whose qualification is to be acknowledged with the retri-:
eval system of the center. Between the searcher and the in-.

formation scientist of the cenier, communicalion can be,
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nothing other than an uncomioriable one. The consequence
may be — and often it is so — an unsuitable answer, an
answer that gives information bul nol what the French’

word «renscignement» means. A «renseignement» is disco-
vered by the user himsell and not by a too precisc answer
given by information centers. — The situation will be dilfe-
rent if a generic system of «need groups» categorics allo-
wed the searcher to define his needs not more in speciali-
sed words, but inside a general [rame. By questioning with
a «need group» category, the answer will have less chance
to escape the «renseignement». Need group answers give
information about and around tiwe need and the ability
of choosing remains the one of the searcher himself: he
opens-the dialogue with the most suitable papers. The ge-
neric. approach respects the personal hehaviour ol {he scar-
cher, while the transit through ihe information scientist of
the cenler introduces a break in the communication. |

— SECOND. To-day the bulk of the published papers is
so heavy that the cenler loses any abilily to make an
exhaustive choice or treatment. Transit by abstract jour-
nals is compulsory. But abstracl journals arc redundant,
and their indexes are built under rules of non-compatible
retrieval systems. To compare the abstracls given by dilfe-
rent journals and to make the best seleclion for more
suitable answers may be—and is indeed — a tiring puz-
zle. The situation will become quite casier with ‘standar-
dized generic approach and bibliographical addresses. The
abstract journals will be sold and updated on microcards,
while the generic indexation will be received on tape for
the compuler. The generic approach will not only respect
the behaviour of the searcher, but the whole colleclion -of
abstract journals at disposal becomes easy to be consulted
by a single retrieval request. More, the different abstracts
published for one paper will be identificd by the computer
tharks to the bibliographical address, and one may choose
the best ones. Standardized addresses organize implicitly
the communication between ahstract journals.

— THIRD. To discover the necarest deposit library for
articles which are recommended by computer reirieval
may be slow or impracticable. We lack these listings
which give relations between bibliographical address and
addresses of depository. By a general agreement,  the
computer might give answcers by slandard bibliographi-
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cal addresses, and lists may be used as input for  ano-
ther programme which will give the concerned addresses

ol deposit. Papers printed as answer by ihe computer

mighl be used as order sent o a microfilm ibrary. Stan-
dardized addresses organize implicitly the coupling bet-
ween the computer and the microfilm library which sells
hard copies or duplication of microfilms.

FOURTH. Private matriculation numbers are used
by any information centers for internal communication.
They permil control of the comumunication between the
document, the abstiract, the indexing and the input” on
cquipment (computer or others). Bul they are of nu use
outside the center. More, such a matriculalion system s
nol al all a bibliographical address and remains of no
help to preserve against making scveral indexings and
inputs for the same document. — Things will be quile
“different with a standard bibliographical address which
may be used for retrieval by computer. Then a one-ano-
ther-help between centers will become faster. Detfection
of duplicate indexing will he ecasy by computer. The
habit of private matriculation numbers will become usec-
less, and information centers will be able to file their
abstracts in the alphanumecrical order of the bibliogra-
phical address, the same order for any cenfer. That last
possibility will be, as we may think, the powerful {ool
of communication belwcen centers. In 1965 already - [4],
the author detailed the numerous advantages of the bib-
liographical address given by care of the editor.

Without a sane standardization of addresses, informa-
tion will not ecasily rcach the stage of a ftrade or of an
industry. We do not know any other siructure that can
make communication faster, safer and more efficient.
Thanks to agreements on communication, which means
some restriction of autonomy, elficiency may become
very large. The proposed structures may open
the doors to new procedures — for progress,  One
of the more efficient will probably be the impulse given
to the literature of rewriting, of surveying and of  sfate-
of-the-art reports. ‘Progressively the mission of the spe-
cialized information center, which is {o sel up a «da-
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{a hase», will extend Lill the «data bhanks mission. Another
conscquence will be, for any company, that {he industri-
al information center will be relieved of a part of lhe
burden of updating the collections, and will become more
able to fulfil its real role in the company: the drawing
up of surveys which bring an efilicient introduction 1o the
decision. We may pronosticate that communication of in-
formation, thanks lo these new structures, will change
in size another time, allowing from that moment a more
rational use of computers and equipnient. -
Information will become «moving» and will find bet-

ter opporiunities to contact qualilicd and cognizant pe-

ople, and to fruclify. One will be more able to dissemi-

nale the information and to use it in the outline of the
“definition given by IFrangois Perroux 18]

«L'information est un bien de connaissance qui s'ache-
{e el se vend, qui est produit et distribué, qui comporie un
colit et procure un rendement, yui est astreint a des rég-
les économiques en quelque orgmnisalion que ce soit»

(Information is a good of knowledge which
one buys and sells, which is produced and
dealt which requires a cost and raises an
output, which is tice to cconomical rules il
any organization whatever it may be)
We may think that a beiter standardization of com-
munication thanks fo addresses of general acceptance

will ease the development of a mwre harmonious network

of specialised information centers, with the objective of
«reviewing» knowledge, which is the most signiflicant
proposal of the Weinberg Panel report [9]. Such revie-

wing of a ficld of knowledge opens the door to the more

suitable bibliographical references: «If you like to dig
deeper sce so and so» [10].

These information studies are expensive, the more so
because they have to be drawn up by very qualified pe-
ople. The only possibility lo lessen the relalive cost of
such reviewing studies is to sell them lo more customers.
That is certainly an important justification for belter
communication. Information reviewing will become a bu-
siness success as much as a procedure for progress and

~education. Trade of information claims for ils place aside

trade of books and periodicals,
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6. Awareness by each of us

Information of knowledge even to-day is probably the
single human activity «of communication» which does
not succeed in leaving the artisanal stage for the one
of an industry or a trade. Information activities arc un- .
able to rise above the encumbrance level, for they arc

unable to amend by their own.

It is likely that the most important cause is a poor
understanding of conditions of cfificiency for computer
and other modern equipment. -

It is not seldom but however surprising, to meet pe-
ople confusing information itself with the document that
is nothing clsc than the holder of information, or people
coniusing the «message» and ils «transmission». Such
confusion, enclosed in our habits with the big role of
libraries in the information ficld, carries its consequences:

Onc had inclination, and one has still inclination, to -
entrust information treatment to those who are tradi-
tionally responsible of documents with the effect to .give
to information the cenfralized struecture which is the one
convenient for documents treatment. Slowly but surely
awarertess slrelches around the world that information (re-
atment requires a close contact witlr specialists of the
concerned field of knowledge, that =»eans an unavoidable
decentralization towards these specasists. From that mo-
ment the dynamic part of the treatmsnt cannot come from
the document itself, but from the huge specialists net-
work disseminated in amy active place for progress, for
‘practical application, or for research. One understands
also that the bidder of information can in dissimilar
circumstances become the creator or the seller of infor-
mation. Everything is moving inside a network where
dynamism cannot be kept up unless communications of
a high standard exist. We must recognize that such dy-
namism which is a result of communication, is really
running in the opposite direction with information treat-
ments centralized in more and more powerful knots far
away from the specialist worker. Such duality of outlines
may imperil the result.

As consequence of the above considerations, the so-
lution appcars more clearly: it lays on a rational organi-
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sation of communication and on standardized addresses
which will enlarge the use ol compulers and cquipiment.

It is a reform of the structurc. Perhaps some respoii-
sibles presently in charge at a place of the information
chain will put the brakes if they do not understand that
‘the best is to go with progress.

The mission of communication appears as i main
mission for the community. It ought to be ruled between
~governments by tlaskiorces or delegations responsible for
{he solution to be chosen, but doing so in the outline
of juture and not in the frame of present obsolete struc-
tures. '

. With regard to the position of .each of us, the best
we can individually take is to decide in favour of the
- dynamic conception of communication. Each of us must
‘be aware that the refermm will hawe a heavy impact on
the future, and one cam be warrant lo have ils @iforts
to adapt himself, rewarded by {he resuit.
: It should be desirable that a group of people wio
are well sensibilized {o that problem of structure will
. set up a design convenient as starting point for an in-
" ternational move via the national governments.
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THE FUTURE OF ACCESS
(ABSTRACTING AND INDEXING) SERVICES

«Therz: is a growing realizalion thal man’s
future meay be literallywhat te chooses to ma--
ke it, and that the ranges of choice and  the de-
grec of onscious control which he may exer-!
cise in dedermining his future are unpreceden-
ted.» John MclHale

1. History

Over lhe centuries scamlars and research workers, as.
well as editors and librarians, have recognized the great
importance of bibliographic control of the literature via
indexes, catalogues, lexicons, registers, abstracts, reviews,
digests, and the like. The main purpose of these tools has.
always been to record, to organize, lo alerl, {o retrieve,:
and in modern terms—to access — the information and
knowledge of the universe. :

Indexes have been relalively easy to make and were:
one of the first locating devices to be started by classical
and Biblical authorities many centuries ago. The first VO- |
lume (1545) of Conrad Gesner's enormous «Bibliotheca:
universalis» was more of a classification system, a comp-:
reliensive international dictionary, than an index, but his
second and third volumes, «Pandectae» and «Partitioness |
were subject indexes. Indexes were well established when!
the first periodicals appeared on the scene. It was a logi-:
cal and inevitable extension of the use of indexes to apply:
them to the first journal. The first volume of the «Philo-!
sophical Thansactions», Royal Society of London (1666), !

©_vas issued with a subject index. .




CThe 7o ew journals in the lale 1700s may be regarded
as the imrermediate between the collective periodical inde-
xes and the abstract journals, In 1771, in the review ol
«Mediciniscliec — Chirurgische. Bibliothek» in Germany, il
is stated. «a number of publications 1 have mysell seen
and abstracted. Most of the abstracis, however, arc from
the best journals, and frequently literally {ranscribed, cven
when I had the book in hand and had read them through
since this is in accordance with my plan»  While it is
foolhardy to claim the tille of «lirst» for any hibliographic
event, certainly the  «Pharmacculisches Zentralblatt»
(1830) a forerunner ol «Chemisches Zentralblait», was one
of lhe earliest abstracting and indexing journals as we
know them today.

In the twenlieth century, abstracting and indexing ser-
vices increased rapidly -~ some broad and sorne narrow in
the subject scope and in the range of journals covered.
By 1930, most disciplines in science and lechnnlogy and
in the more technically advanced nations had some se-
condary services. There were numerous studies between
1930 and 1960 which report the exlensiveness of the se-
condary services in coverage of the periodical literature.
It was not until 1963 that «A Comprehensive Guide to the
World’s Abstracting and Indexing Services in Science and
Technology» was published by the U. S. A. National Fe-
deration of Science Abstracting and Indexing  Services.
This guide classifies and records the details ol some 1855
secondary services in 40 countries. A FID Guide (second
edition, 1969) of absiracting services alone identilies 1300
world-wide in Science and Technology (Vol. 1) and 200
in Social Sciences and Humanities (Vol. 2). A joint revi-
sionn ol the NFSAIS and FID guides is proposed for
1973—4 and estimates show an increase of seconrdary ser-
vices to be 1.5% per year.

However, in 1947, the United Nalions Educational and
Scientific Organization (UNESCO) underfook a program

- «to facilitate the improvement of scientific documentation

and abstracting» in-accordance with its charter «to ma-
intain, increase and diffuse knowledge — by initiating me-
thods of international cooperation calculated to give the
peoples of all countries ’access’ to the printed and publi-
shed materials produced by any of them.» One of the first
international conferences on contemporary -scientific in-
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formaiion was held by the Poval Qociely i London in Ju-
. 1948, when lwo sections- i e welings were held on im-
rrovements in publishimg ¢nd distributing of abstracting
ok indexing services. Ros;;,‘wiirm from the LUNESCO prog-
Tam and the Royal Society Corderence, an Abstracting Bo-
wmidwas formed wnder the auspices of the International
Cauncil of Scientific Unions (1CSU AB) in 1952. The pur-
puse of 1CSU AB at the beginning and continuing today,
is «lo organize and promote the international exchange
and publication of informalion i sciece and technology.»
ICSU AB collahorales with other international organiza-
lions with related programs, for example, in regard to the
mieraction belween scientific disciplines and the use of
modern methods of infommationzprocessing: UNESCO, FID,
IFLA, IFIPS, Internatiomal @rganization for Standardi-
zation «1SQ), and ICSU 'Committee on Data for Science
and Technology (CODATAL.

2. Current Status

2a. Growih of Malerial

In «Little Science, Big Science», publlshed in 1965
by Derek de Solla Price, he points out that the growth ra-
te of printed absiracts has stabilized at a level which el-
fects a cumulative doubling'in cach 15 years. This genera-
lizalion can be disputed in particular disciplines, but it
is indicative of a fairly constant growth rate over a long
period of time. And if true, it means that between now and
1966 as much material will be published as has so far ap-
peared in print during the whole of scientific publishing.

Aithough Professor Price was discussing the  growth
of published abstracts, this of course reflecls a rate ol
growth of similar dimension in the primary literature. In-
deed some discipline-based access services are aware that
because of economic and other constraints, they have not
always been able to keep pace with coverage of the prima-
ry literature to the extent that they would have wished.

Throughout at least the last 25 years there have beén
regular predictions that the growth rate of the primary

- literature must decline, and that if this does not happen

naturally, then some artificial restraint at the source
would need to be applied. To date this has not happened,
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“either naturally or by artificial means, and {he ~cvndary
services would be poorly advised {o base thieir it sjap.
ning on such an assumption.

20. Improvement in Tools

The massive volume of printed material has i “winced
problems not only for the processors of SECOmLK::
mation but also for the users. Convenlional
production of abstracts have been stretched {o ‘i
services began to handle a quarier of a million i

PRI ner

year or more. kEqually sirained are the informavivs .« arch
methods of users, for no scientlist can hope o e Lace
with all of the literature in his full discipline au . =rided,
he may face very serious problems in keeping wp. v the
literature in his own narrow ficld of specializafio::
Fortunately, the becoming available of clecz - cam-
puters has in this, as in so many other inslancs=.  een

helping both the producer and the user. It is wrat . {0 be-
lieve that the availabilily of this modern ool provic < the
solution {o all problems, but computlers are cerfuii- + ma-
king much possible which could not otherwise havieen do-
ne. Firstly, it offers the opportunity for massive stoweoe of in-
formation in relatively small areas. It also provides an
efficient and rapid searching tool which means that retro-
spective searches of the lilerature which would have requi-
red weeks or months by hand can now be accomplished
within a few minutes. However, it does not as vet Tunction
as the intellectual interface between the questioner anit the
system; the conversion of a question into language smitab-
le for searching the computer file is still a very special
job. Some experiments on direct retrieval by users. have
been successful but these have so far been [imited lo re-
latively small files. The ability of every scjentist of search
a massive file is part of the planning of most large sys-
tems; it is not yet accomplished routinely by any means.. It
is one of the misforlunes of scientific language th=t sci-
entists do not always use the same words to mean: the
same thing; otherwise the retrieval of information irrrmm a
machine-based file would be a much simpler matter:
Computers also offer facilities for selection from a main
file which can be searched in any way needed and produ-
ced as magnetic tape output for driving photocamposing
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machines which in itirn can typeset the published material
much more quickly and efficiently than conventional prin-
ting machines, They also enable current awareness sear-
ches to be conducted on material shortly after it enters the
file. This means that a scientist having a specific problem
may be constantly alerted to anything new published in his
lield. Nolhing in his speciality may be newly published and -
if so he wil!l know this also; and no matter how infrequent
publication in his interest area may bhe, he can be assured

of its being brought to his attention. -

All of the foregoing which at the moment seems so ad-
vanced and ambitious will doubtless in a few years scem
quite primitive. New methods of recording scientific in-
formation different from the conventional ones are heing
developed and tested, and will be adopted. Methods aimed
at machine-hased services will be used and many of the
problems will disappear. It is the almost impossible task °
of atlemipting to convert a system which has employed the
same techniques for centuries to one using modern tools
which introduces most of the difficulties. =~ Complete re-
think and redesign will be necessary.

In addition to the application of computer communica-
tion techniques, changing facilities for the rapid transfer .
of material from one place in the world to another, e. g.,
by communication satellite means that national barriers |
in information transfer can be broken down and opportu- -
nities for true international cooperation become more rea-
dily available. _j

The diiferent languages still present a problem not on- !

ly of translation but of understanding what the same words :

mean to different people. An developments toward a lan- :
guage of science would be of tremendous benefit in . the
transfer of scientific information. :

3. Future

3a. Relationship belween Primary and Secondary
Publicaticns

For the purpose of this discussion the information pro-
cessor is defined as an organization that provides prima-
ry and/or secondary publications and services. The prima- -

‘ry publications are the true repository and record of the
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original, basic data and information in discrete, printed
packages. Secondary services provide organized, subject-
oriented access {o. newly available inforimation from a
specified range of primary publications — serials, paients,
and reports — and/or lo the accumulaled store of infor-
mation available in such documents. Sccondary services
do not replace the primary record; abstracts and indexes
are not surrogates for the primary documents. While so-
me primary publications carry in cach issue a section, li-
mited in scope, of abstracts from other primary journals,
the large, major secondary services have developed as se-
parale functions with separate operations in the past two
centuries, with very little coordination belween these pri-
mary and secondary processors.

In the traditional publishing system, each information
processor has independently established its scope ol co-
verage, editorial practices, organization of data, timeli-
ness of reporting and publication formats. Cooperation
among primary and secondary processors has been scve-
rely limited in the traditional system because of the manu-
al {ranscription processes which are required to transler
information from one operation to another and which ha-
ve prohibiled such cooperation from being economically
feasible.

In the developing computer-based information-handling
systems, however, the functions and component parts ol
the processors must be increasingly automated and coor-
dinated. Such automaticn requires fully defined self-con-
sistency within each processor’s operations and highly pre-
cise recording of the information handled within each com-
ponent. Self-consistency does not necessarily imply identi-
cal practices for all processors. However, exchange of
machine-language records between two or more processors
does require that each processor operate at the same level
of detail and that each operation follow its own defined
practices consistently. '

Many experiments have been undertaken by the proces-
sors throughout the past decade to further compact the
information, shorten the time in process, decrease duplica-
tion of intellectual effort, reduce costs, increase the num-

‘ber of papers or abstracts handled, increase utility of in-

dexing, and increase reliability of the recorded information.
In addition, a majority of primary publishers are now pro-
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viding abstracts along with the Tull paper. Most are using
more informative titles than in the past. Some arc using
codes lo identily uniquely their journals as well as each
paper within the journal. Further, some are experimenting
with the generation of appropriate index terms, diagrams,
formulas, and nomenclature to be used jointly with secon-
dary services.

The pgrowing praclice among primary publishers of
storing part of the author's data in a depository in lieu of
publishing it presents no serious problem lo users so long
as the deposiled malterial is made available {o the secon-
dary services and is widely and casily accessible to lib-
raries and individual users. In recent years, some primary
publishers also have starled single-article announcement
services which permmit users to order relevant articles " on
the basis of titles and/or concise summar'.s.

“Hopefully, the experiments and plans being made today
by information processors will lead to sound cooperative
systems of the fulure. These plans are designed to unco-
ver and solve the problems of primary and secondary pro-
cessors working {ogether in the development of a iotal in-
formation processing system. As the literature has grown
and as cdilorial and produclion costs have escalated, i1t
has become mandatory to eliminale the duplication of in-
tellectual effort which goes into the analysis, edilorial, pro-
cessing, and indexing of every scientific document — steps
at present largely duplicated by primary and secondary
Processors.

The experience gained to date has enabled primary and
secondary services to design and start building more ef-
ficient systems lo interlink the processing sleps. It seems
likely that such interlinkage ol operations will be further :
extended and broadened in the decade of the seventies both !
on a national and international basis. : :

In the meantlime, some other steps can and will be un- :
dertaken as the computer-graphic processing equipment
and computer-based information-handling procedures are .
instalied by more and more information processors. It is :
being suggested more each year, as the pressures grow, |
that the full primary record of the data and information .
can be deposited in microform, and perhaps even in the |
digital Torm eveniually, throughout the world in the large :
central libraries. The alerting and retrieval access func- :
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licns by some combined primary and sccondary  services
will perhiaps he well along by 1980. These processes will
necessarily be well coordinated with activities ol the in-
formation cenlers thal currently are being  established
worldwide Tor cvaluatling or sclectively disseminating in-
formation as well as wi th the libraries which ]310\1(10 the
original document handling and hack-up services fer ihe
fuII record.

These trends and advancements will cerlainly oifer the
users the Tollowing advantages: increased reliability, imp-

‘roved access, more limely awareness, improvea responsive-

ness, and reduced cosls and better overall economic per-
formance of the syslem.

3b. New Trends [or Seconduary Services

The power and flexibilily of the new information sto-
rage, retrieval, and dissemination {fechniques  that have
been dev elopecl or now are being developed are having a
tremendous effect on abstiracting and indexing methodolo-
gy. The major secondary scrvices are undergoing rapid
cha .. and acquiring new, more extensive information-
proc. - ing and disseminnating capabililies. The use of the
compuler and graphic devices lo repackage informalion
has proven to be a most important devilopment of the
1960’s in its cifect on the abilily of the abstracling and in-
dexing services to betler meel users’ requirements. The
variety of possible forms of ouiput from these systems is
virtually unliniited.

In thesc computer-based syslems, information selected
in a single intellectual analysis of the source documents,
an analysis wiich combines bhoth abstracting and inde-
xing, is put inte a unified machine-manipulatable store
through a single keyhoarding operation. Then from tle
unifiea bank of information, material appropriate for
special-subject alerting and retrieval can be drawn, lar-
gely by computer program.

" The large, compreliensive, prinled issues and volummes
of abstracts and indexes conlinue at pre-2nt to be the most
used — and, therefore, besl suppor:icd — products of the
secondary services. However, the distribution and use of
microform and magnelic tape versions of he comprehen-
sive volumes as well as sclecled subsels of data are incre-
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asing cach year. Some sccondary services, in addition, are
atfempting to provide specialized bibliographic and de-
mand searches directly 1o the user community on a broad
basis. Other secondary information processors are provi-
ding their data hases in a gross or semi-refined form {o
information dissemination and/or evaluation centers which
further refine the information, often combining it wil}
other data hases, and provide selective dissemination {o
individual users or a particular community of users. The
number of these information centers with computer pro-
cessing capahilily is increasing cach year. Over 100 such
cenlers were in operation in {he Uniled Slates alone by
the end of 197¢. Many nations have established or are in
the process of establishing one or more such information
cenlers to serve the various scientific and technical disci-
plines; the number of centers depends upon the size and
needs of the nation. In some instances, several nations are
cooperating in the support of a single center.

It is oo early to predict the exact role of the seconda-
ry information processors in the futuie — whether they
will contlinue to provide a full range of publications and
services direclly to the information users or whether a
substantial portion of their services will be provided
through intermediaries such as information centers. The
options are many, but coordination at all levels will be.
come increasingly important as the use of computing sv-
stems grows. '

3c. Fulure of Publications

Let us start by saying {hat for the foreseeable futu-
re, some form of the printed media is here to stay. It is
hard to conceive, so long as the human race continues to

-be so mobile, that anything can replace the portable prin-

ted medium. The facsimile delivered to the home, the of-
fice, or the laboratory is only a partial substitute, though
it will undoubtedly become a reality. _

There will be an increasing opporiunily {o have elect-
ronic or graphic presentations of information in the home
or office via terminals, supplemented by printed backgro-
und material in hard-copy form. The major obstacles to
this Torm of communication today are the .igh cost and
the lack ol satisfactory terminal and electro-mechanical
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oulpul equipment. It is doubtful that the lechnical prob-
lems will be overcome and he cosis reduced {o a recasonab-
le level before the end of this decade.

In the fulure, people will read more because they will
have more lime {o read and they will need to learn more,
although their reading will probably be in a context comp-
letely different from today. These reading patierns are al-
ready changing, with the integration of electronic commu-

 nication and printed and graphic material witli various

audio visual presentalions.

Undoubledly, these changes in reading patlerns, and
a trade-off belween the printed publications and the
electronic communications, will continue. The. informati-
on processors will need lo keep close to research and
changes in reading habits of the users to adapt the con-
tent and form of their oulput.

3d. Fulure of Tools
3dl. Hardware

As used here, hardware is defined as mechanisms of
all types used as tools in «access service» processing. In-
cluded are computers, photocompnsers, and input devices,
as well as the software necessary to conirol and operate
these hardware devices. There is no guestion that, elect-
ronically, hardware is getting more powerful, Taster, che- .
aper, and smaller, much as has been projec!  for many
years. All recent technology forecasts contii..ie to claim
these trends, and the advertisements of new equipment
are consistent with the forecasts.

The ability of routinely availabie input and output
hardware to handle letters, numerals and other typograp-

" hic characters now has expanded from the early 48 to

G4-character sets (upper case only) to the 95 characters
(including upper and lower case) of the American Stan-
dard Code for Information Interchange (ASCI1). This
does not yet saiisfy the full range of character require-
ments for many access services, which are surmounting
the problem ihrough specially designed printer and pho-
locomposition units. While the basic clecironics capabili-
ly for expanded characler sels exists in various cathode-
ray-tube devices and photocomposers, a mass markel for

151



stch devices is needed {o cencourage addifional develop-
meni and reasonable costs.

Of particular concern to informatioss processors i< the
deveiopment of compuling cquipment memory with res-
peet both 1o size and cost, but the capability is agrecatly
improving cach vecar. A more diflicult task is ogranizing
the information to be stored and providing suitable sup-
porting softwarc. There is much work being done in {his
area now. This is a Key problem Tacing all access servi-
ces in this decade.

Input mechanisms are developing very well. Graphic
inputl devices are in {heir carly development stages. Voice
input devices will nol be technologically or ccoromically
feasible for large-volume input in the wnear future. The
most important advance for access services in the short
range future will he o capture as much of the input as
possible as part of the primary publication process.

Microform production and handling mechanisms com-
prise another important form of hardware for the infor-
mation processor. The role of {his cquipment in informa-
tion handling, whether as processing aid or distribution
medium, is still not major. However, as judged from the
latest conferences, the variely, capabilitics, and prices of
microform cauipment are improving very rapidly.

3d2. Automatic Indexing and Abstracting

Text processing by machines to provide functions equ-
ivalent {o abstracting, indexing and other forms of lin-
guistic analysis has long been a subject of rescarch. On-
ly a liltle over a decade, however, have serious cfforts be-
en directed to the use of machines for «automatic inde-
xing». At this time, «automatic indexing» in the form of
KWIC and coordinate indexing is widely used. These in-
dexes provide users with enough access points to the li-
terature to be somewhat acceptable, and at {he same time
they are economical fo produce. However, {hese methods
do not meet the criteria of excellence and complefeness
or compare favorably with some index methods currently
carried out by humans. Thus, {the problem is how lo im-
prove the relationship between performance and econo-
mic elficiericy so thal one can develop computer-hased
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indexing systems with the degree of sophistication nce-
ded to satisly user requirements.

The difliculty of the process ol automatically selecling
index headings and the problem of transiorming source
index material to a Tormat suilable for modilication under
{hese headings have delaved the use of aulomaticinde-
xing. Present indicalions are that compuler-assisted
indexing techniques may be more feasible than complele
aulomatic indexing dircetly from original documentss 1t
seems natural that if we lel the human analyst retain the
task of sclecting meaningful headings from litles  and
senlences suitable for compuler processing, the tledious,
{ime-consuming, and difficult. procedures of articulation,
permutation, and the like could be performed by the com-
puter,

The preparation of an abstract from a full reporl can
be a diflicull process, especially il one demands from the
reviewer a critical resume or an cvalualion of the repor-
ted work. 0i. the other hand, preparing indicative infor-
matlion on what an original document is about is a much
simpler operation which can in many cases salisfy the
needs of the user for information. 1t has been demonstra-
ted that machines, with the help of a few rules of seman-
tic and linguislic origin, can extract senfences from ori-
oinals just as humans do, although the indicative abst-
racts produced by extracling key senlences should proba-
bly be called «extracts» rather than abstracts. The algo-
rithms developed {o exiract these phrases and sentences
irom documents arc based on approximations ol human
procedures involved in the process, for instance, of un-
derlining some important passages from a book.

Such computer-produced extracts have the same or-
ganization and vocabulary as the original, and for the
exlraction process to be efieclive, the original documents
need to be written in an expository style and have a lo-
oical organization. These arc generaily prercquisites for
publication of scientific papers, which makes automatic
extracting widely applicable with fitlle, if any, pre-edit-
ing. ’

The lack of ready availability of primary aocuments
in machine-manipulatable form currently limits the appli-
calion of automated extracting methods, but wilh increa-
sed use of computerized primary publication processes,
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~the inpul material will become available. Lack of inter-

sentence coherence is another problem of aulomalic cx-
tracting. This could be solved by human editing; the pro-
cess of producing exiracts with the aid of a computer do-
es not need to be completely automated. Finally, seman-
tic and synlactic criteria for algorithmic extraction still
need some improvement so that more reliable extracis
with smoother transitions can be produced.

Thus, the present slate of the art indicales that auto-
matic or semi-automatic indicative extracling of scienti-
fic articles may be possible in the near future, 1 will
come at first with the goal of reducing, by mechanical
means, the size of {extual materials so {hat readers may
be advised without much effort whether they should read
the entire original document or not.

On the other hand, informative and critical absiracts
will continue to demand sophisticated semantic and syn-
tactic rules for content analysis and deep structure un-
derstanding, all of which are highly intellectual processes
quite difficult to approximate by machines. Such a pro-
cess is as complex and difficult as automatic, natural
language transiation and speech recognition, which are
still at an academic research stage. Many problems re-
main unsolved, including the need for further development
in linguistic theory significant {o aulomated language
processing, hefore such processes can be considered by
non-academic institutions.

3d3. On-LineUsers

On-line access to information, which persists 'as a
dream of most information users, is today a reality only
for a favored few and for a limited scope of material.
It is, however, a correct vision of the future for marny,
with the only unresolved question being «when?». The fti-
ming will depend upon many factors. Some users cur-
rently have access io a major computler system that can
be used for on-line information activities on small li-
les, and this capability can be extended io large liles as
large capacity direct-access memories become less expen-
sive. However, for most users, on-line searching  will
depend upon  {he development of cheap, high-capacity
communications auad lerminal facilities to provide access
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{o files ‘mainfained remotely. These are {echnically feasi-
ble at this fime, niuch as space travel was scientilically
feasible in the early 1960’s, but there must be a sulfficient
incentive to justily the development costs.

As important as the world scientilic and {echnical in-
formation complex is, it does not offer a large potential
market or revenuce potential as compared with that for {e-
lephone communication or felevision transmission. Thus,
while the technological problems that must be solved to
make widespread use of on-line systems a realily are
no more difficuit than those thal have been solved in
some other arca of electronic communications in recent
vears, the cost of solving them must be borne by a much
narrower bhase of support, and the social and economic
incentives for solving them do not seem to be sufficient-
ly sirong at this time. Moreover, not cveryone has the
aptitude or training necessary {o make cffective use of
on-line systems. If these sysiems can be inexpensive
enough, this probably is of no particular consequence, but
if a large expense must be juslilied, it will be nccessary
{o show a significant improvementi over other methods of
access. The on-line refrieval syslem is really mno aore
than a vehicle that the user pilols through information
space, and the effectiveness ol the results depends upon
the pilot’s skill as much as the inherent capability and
organization of the system and the files within it. There
is a basic difference of approach between the «continu-
ous-absorplion-lo-be-prepared-for-anything» method  of
using information, which is {raditional current awareness,
and the «request-what-is-needed-on-demand-and-don’t-wor-
ry-ahout-irrelevancies» method. The difference is the stra-
tegy of use interaclive sysiems.

- 3d4. Digital and Salellile Communication

At some point in the future (as yet an unprediclable
time) digital communication facilities, including satelli-
les, will become an electronic markeiplace for informa-
tion and computation services. Conceivably, such could
provide the «transportation system» which enables geo-
graphically remote specialized services to be brought lo
the information consumer. When such a situalion deve- -
fops, the «access services» will find it desirable o enter
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thal marketplace, cither divecily, of indirectly through in-
formation distribulion cenfor e, ‘ ’
One can imagine this type of fulure and .« can be
designed, TTowever, i1 i net vel time for the access
services Ao take any special steps in that direction. The-
re is cnough to do now in routinizing and restructuring
cresent processes and services, 1 this restrucluring s
well done, it will be applicable for extension to a com-
munications-oriented world, if and when thal world deve-
lops. IT il does develap, it will not be uniform worldwide
hecause of the uneven state of technology advance in
various countries. Therelore, services with worldwide in-
terests will have to operate in a mixed markeiplace.

4. New Trends in Coverage

Traditionally, secondary information services have de-
veloped by discipline and by language. In some count-
ries such as France and the U.S.S.R virtually all fields
of scicnce and technology are encompassed by onc cent-
ralized information service; but in others such as Ger-
many, the U. K. and the U.S.A, scparale services, usual-
Iy bascd on professional societies of scientis{s have been
created as the demands for them have arisen.

This mcans that, for example, therc arc separate scr-
vices in physics in English, French, German and Rus-
sian languages. with extensive duplication of coverage.
Although this duplicalion in coverage may in some cases
he desirable, the procuring and handling of the same
matcrial many times in as many different places may be
wasteful.

Another more recenl development has been that of
mission-oriented access services, devoled {o the sup-
port of such ficlds as atomic cnergy and oceanography,
where information services are required which span two
or more disciplines as necessary to cover a particular
project. These services may be national in scope or in-
ternational. «Nuclear Scicnce Absiracis» offers an ap-
propriate cxample of the former; in the iniernational
licld, INIS is a new and good illustration. Many of to-
day’s problems, because of their breadth of interest, are
inferdisciplinary in nature. Thus in the future we can
expect grealer emphasis on multidisciplinary sysiims,



Hois forfe ale that now there is a relalively new and
growing recognition that, in proper combination, maiy
of the lone ~tanding discipline-based services are cd-
pable of providing the subject coverage needed lo esla-
Llish a mission-oriented service. For whatlever reasoh,
in the past we have witnessed a tendency lo create ancw,
{o begin all over agan without taking advanlage of in-
formation sources alrcady available. To some extent the
disciptine-based services are themselves 1o Dblame, lor
they have lended lo pay insufficient atleniion lo develo-
ping compalibilily among the services, and the probiems
of converling lhis material so that it can be usced in once
file have been lremendous. Now, however, discipline-
based services are recognizing their responsibilities, arc
cooperating much more actively, and joining {ogether in
many aspecls of their future planning. One can stale
without cxaggeralion that even now, it should be possib-
le 1o meet most fulure requirement for mission-oriented
qecess services from a combinalion of selections from
discipline-based services. Plans should he laid to thal
end. :

It is difficult lo predicl what multidisciplinary SCrvi-
ces may be required. It should not be necessary lo pre-
dict, however, since the coverage of all scientific ficlds
is reasonably comprehensive. With relatively slight mo-
difications and additions, with where advisable some
changes in cmphasis, it should be possible to mcet de-
mands as they arisc. Considering a current example,
roscarch interests in space exploralion have in large part
shiflted 1o ccology, the latier loosely defined in a variety
of ways. Although newly highlighted, ecology is not new-
ly discovered. And preserved in the files of several discip-
line-based services is a massive store of vital informa-
tion for those interested in this field. Furthermore, the
machinery already exists and is operating to capture all
scientific writings of ecologic importance, and to analyze
and store these appropriately for future retrieval. Such
«storess can be quickly tapped tc meet current demands,
It is in this direction that the development of mission-

oriented services must move, if it is to be possible to
bring adequate information promptly to bear on the
world's complex changing, multidisciplinary problems.
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5. Cooperation
Sa. Present Situation and Needs for Cooperaiion

Before looking at the fulure of access services from {he
coopesation point of view, lel us look o the present situ-
alion and identify some of {he needs for cooperation.

First, for a truism: the amount of primary literature
has been ‘growing at an exponential rate for several.cen-
turies. Thus, if s becoming more and more expensive {o
acquire, analyze, process and disseniinate this information
to users, pertaining {o a given licld of Kiiowledge, whe-
ther mission or discipline-oriented. And {he increase in
cost due to the improvements in (he services being rendered
is additional. It has become obvious to most specialists in
the field of information transfer, and in particular to most
managers of access services, tiat they will not be able to
face this growth situation forever, because of financial
pressures. They will not be able to afford to maintain high
slandards of completeness, timeliness, and quality in the
future, as in the past.

Then, what are the alternatives? Onc would be to aban-
don completeness; that is, keep coverage more or less con-
stant, or at least at a grow!l slower than the growth of
the literature of the fiewd This means that the percentage
i the field covered by the access service would gradually
decrease. Such a policy would lead to a proliferation of
dCCess services; new ones would be created to cover the
gaps left. Also, this proliferation would not help meet the
users’ needs across languages and disciplines. On the con.
trary, it would force the user to look at numerous access
services fo find the information desjred,

Another alternative would be to abandon or decrease
timeliness or quality. Here again this would not help the
users and would lead to chaous eventually.

Ancther possibility, so olten discussed, is to take mea-
sures to decrease or to limit more rigorously the amount
of primary literature issued. 1t is generally agreed that
some steps could he taken in this area which would help.
But the scientilic and technica] population of the world is
iricreasing, as is the level of civilization in this scientific
and technical era, as well — and, therefore it can be assu-
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e et the literature will follow this growth inone w
o another.

Such a situation would seem desperate il there was nol
another factor, paramount in the overall syslem, e. g dn-
plication of efforts.

Until recent vears, the access sprviees have @rae M
independent of ome anodlier. This has led 10 4 great st -
e of efforls withize nations  and among nations. The
sarme material is acquired, analyzed, and processed in so
many different places that it is impossible to oblain factu-
al data on how many times a given paper is absiracted
and indexed. The toftal amount of moncy thus spent all
over the world on duplicating one another's ciforts is enor-
mous. This sum is considered to be many times greater
{han the amount necessary to render the best possible, coor-
dinated services in all fields of knowledge ard to develop
the highly sophisticated tools and moder - stems which
would increase measureably {he efficiency and cfiective-

ness gf st werviees.

Also, the independent growth of access scrvices leads
to a situation where some fields are covered seweral times,
and the users in these fields have their choice @i services,
while other ficids are covered only very partialy or not
even at all.

The most obvious and, perhaps only, remedy i improve
this overall situation is to develop cooperation:and coordi-
nation among the access services, as well as-with the pri-
mary pulbications, libraries, information centers,.and other
organizations involved in the information transier chain.

The idea of a centralized system is not new. One ca’
go back to an International Catalogue Conference orga-
nized by the Royal Society and held in London in 1896,
where the concept of a world center for information was
recommended which would cover all fields of knowiedge
and render all the possible services in all disciplines and
all languages. As attraclive as such a concept can be in
philosophy, it is obvious that it is totally unfeasible today.
It would lead to ask the existing services to stop all their
activities in order to be replaced by a mammouth center
which would be created from scratch. One can easily con-
template the size and complexity of the technical, financial
and political problems which would be created.
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This is why the concept of a world cenfer has inow been
replaced by the concept of a world network of exisling and
future services. Within - such a world-wide network, the

services would operate in a cooperative manner {o avoid
~the duplication of efforls and to identify the gaps and co-
ver them according {o a mutually agreed plan.

5h. Bilaleral Activities and Associated Risks

The need for cooperation is so urgent that some access
serviees have already started to deveiop limifed networks.
Cheinical Abstracts Service, International Atomjc Eng‘.r-
gy Agency (IAEA) wilh INIS, MEDLARS, VINITI with
COMECON countrics, ete., have stlarted o cooperate with
other services, usually covering the same fields, and to
develop information sub-nelworks, which can be describad
it an over-simplified way, as follows: .
none country or region, agreements are made
with local services which are responsible {o co-
ver the source liferature from that country or
region and to send the information 1o the cent-
ral processing unit, [n return, the local services
receive the publications  and services from {he
cenrlal unit for searcliing purposes to answer
the questions for their communily of users.

There are major problems which have to be solved
before such sub-networks ca be put into Tull operation,
such as standards, definitions of coverage, editorial and
format policies, elc., so thal the information which the cen-
tral service receives from jls local partners is fully compa-
tible with the specifications and requirements of the
system.

Onz problem is that these standards vary from one
central service to the other. When 2 local center is started
in France, for example, as an IAEA partner, the Freach
center conforms to TAEA standards. When another center
in France hecomes the MEDLARS partner, it conforms to
MEDLARS standards, and so on.

Although such bilaleral and multilateral agreements
are steps forward in certain fields and they may improve
the immediate situation, they do not achieve a major im-
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provement in an over-all access system jor the long-range
future.

Let us imagine whatl the future wonld be, if the uncoor-
dinated scheme was to be followed. There would exist a
significant number of central services cach  covering a
given scientific field (like CAS) or technical mission (like
IAEA).

Centraf =
servicas CAS

MEDLARS

~ ]

/ ™.
toeaP [ras |[weaiars) [ T4£a "
Services \Fariner) Fariner | wrrinen _

[ PR —— ~ —

France Cermany UsA

This seems fine uniil one considers that there is a sig-
nilicant percentage of duplication among the coverage of
the central services as well as in the coverage of local

. services in each country or region.

It is {rue that there have been some improvements in
recent years. The French literature in alomic energy, for
inslance, is not acquired, scrutinized and processed at the
same time by cenfers in all countries ol the world. It is
processed once by {he French IAEA  correspondent, but
atomic cnergy literature may also helong o engincering,
physics, biclogy, elc., so that the {ofal French literature
may be processed by the various local French services
several times.

As has been described in 4 above, the cenlral services
in mission-orienied areas will proliferaie, because of the
increasing needs for project-orienied information. Thus,

Ahe duplication of efforts il uncoordinated in a country or

region .will also increase and result in much inefficiency
and evenfual chaos. This is the most compelling force at
work in favor of the concept of a world network of exi-
sting services which consists of having «a mutually agreed
upon, world cooperative plans.

The above is not lo say that hilaleral cooperative cl-
forts are useless. They help to identify the problems rai-
sed by cooperation in practical, operating modes and
lcad 1o solulions of some problems and in some arcas.
From 1{he evolulionary point of view, bilateral arrange-
ments and sub-systems must be developed and encou-
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raged. Bul what the. information world really neceds is .
to develop cooperation among the central processing,
access services in the framework of long-range, world-
wide plans and goals.

5c. The World Plans
Bbsl. Unisist

In 1966, the President of ICSU proposed {o the Di-
rector General of UNESCO thal the {wo organizations
jointly study the [easibility of a world science informati-
on system. A Working Party in January, 1967 establishied
the guidelines for the study and defined any «sysiem»
to be considered in the feasibility study in terms of
«a flexible network based on the voluniary cooperation
of enisting and future information services.» Furthermo-
re, «feasibility» as used by UNISIST, was understood
mean political and economic feasibility, rather than tech-
nical feasibility.

A Central Committee and Working Groups were es-
tablished. The most germane to access services were the
joint UNISIST—ICSU AB Working Group on Biblio-
graphic Descriptions and an Advisory Panel composed
ol representatives of large operating service most of
which are also member services of ICSU ABL. In addi-
tion, the Central Committee comimissioned studies on
comparative classiflication systems in the sciences and
another on the feasibility of an international register in
machine-readable form of-scientific journal titles.

The Central Commitiee also commissioned Prof.
J. C. Gardin of CNRS to draft a final report of the -
feasibility study. This report is now being prepared for
publication. Also, a synopsis or shorter version of the
Committee’s recommendations is in preparation.

The Director General of UNESCO will ‘convene an
Intergovernmental Conference in Paris in October, 1971,
to consider the recommendations of the Study Report.
It is expected that the Conference, after reviewing the
recommendations in full detail, will make recommenda-
tions to the Director General of 'UNESCO relating to
their implementation.
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- The 21 recomme idations in the Study Report which
have o do wilh potential information programs are or-
ganized in five groups. Group one contains 6 recommen-
dations, calling for the development of teols for svstems,
interconnections. This group contains a concentraticn of
reccommendations of concern te the access services. For
example, Recommendation 2 calls for the development
of an International Serials Data System. Recommenda-
tion 3 relates to standardization of elements of biblio-
graphic description. Recommendtaion 4 calls for a rene-
wed attack on the problems of subject specifications in
{he sciences. Recommendation 5 concentrates on resoi-
ving some of the problems of incompatibility among
systems.

The sccond group is concerned with the support and
the strengtiiening of existing services. Recommendati-
on 8 follows since it refers specifically to abstracting
and indexing services: «Ongoing experimenis and pro-
grams aimed at increasing the ecifectiveness of abstrac-
{ing, indexing, and {iranslation services, geolinguislical-
ly disciplinary or mission oriented, should be pubhcued
and encouraged. Particular support should be given 1o
cooperalive schemes resulting in an international sha-
ring of the work and product of such service, as cssenti-
al building blocks of the world wide information network
to which UNISIST is dedicated.» The accompanying text
refers specifically fo ICSU Abstracting Board as the nuc-
leus of an action group to which UNISIST must look
for the implementation of these recommendations.

If the Intergovernmental Conference succeeds in its
mission as planned it may be-anticipated that the sym-
pathy and understanding of governments will be directed
to the support of scientific abstracting and indexing.

It is now possible to discuss here all of the recommen-
dations of the UNISIST Study Report, and most of them
have interest for the access services. One can only com-
mend the complete-report to the attention of the reader.

52.11ICSU AB Plans

The ICSU AB 19 an international scientific organiza-
tion which federates representatives of 1CSU, represen-
tatives of international scicntific unions belongmg to
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ICSU (who bring into the ICSU AB the poinl of view ol
producers and users ol scienliflic informalion), and re-
presenlatives of the major operating access services all
over the world.

ICSU AB’s role in a world information system con-
sists in being the specialized agency dealing with abst-
racting and indexing services. To this end the Board has,
within the framework of UNISIST, launched a program
lor & world system for abstracting’ and indexing services,
consisting of three parls, covering; (1) Input, (1) Pro-
cessing, and (111) Oulput, respectively. _

The concepts ol the plan for developing  cooperation
at the input slage, whizh follows, have been unanimous-
ly adopled by the Board in July, 1970, and endorsed by
UNISIST. The Board is new working at designing  in
detail the studies necessary before implementing Phase .

The world system Jor abstracling and indexing ser-
vices is defined as a conceplual entity; it can be thought
of as an aggregale of the major, cxisling abstracting and
indexing scrvices all over the world. Thus, lhe overall
input into this systen: is the aggregate of the input of
all the individual abstracling and indexing services and
the coverage of ihese services, The ideal situation and
long-range goal of the input plan will be the complele
sharing at the input stage by the member services with
no duplication and no areas of incomplete coverage. The
ideal situation will also be such that each access service
inputs info the system, bibliographic descriptions plus ab-
stracls plus indexing terms which will be standardized and
in machine-readable form.

The 1ICSU AB plans to develop compatibility at the in-
put slage, initially concerns the periodical literature which
Torms the bulk ol material processed by the access servi-
ces. In earlier studies, the member services have identified
and established a relationship with journal productivily as
Jalling into fhree classes; high (core), medium, and low
(fringe) productive journals. It is contemplated that a cen-
tral redistribution unit could sort the information accor-
ding to the «field code» (e. g., member services identified
_for certain classes of malerial) and send it to the intere-
. sted abstracling and indexing service. The central redistri-
bution unit may not nced to exist in fact, il afler the stu-
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dics il is defermined that each member service could more
efliciently undertake this role.

The first stage plan defines guidelines for ccoperation
among the member services in acquisition, selection, and
exchange of documenis for coverage by the services: This
is aimed at climinating much of the duplication in journal
acquisitior.

Under this plan, the member services would assume the
responsibility of acquiring and sclecting articles for cove-
rage from the most productive journals in their discipline.
Articles in those journals that are of potential interest to
other disciplines would be forwarded in microforim, along
with ihe author absiract and a standard computer-rea-
dable bibliographic description, to ihe appropriate other
cooperatling services, either directly or through a central
redistribution unit. Responsibility for acquiring and seic-
cting articles for coverage from a substantial number of
journals of medium and fringe productiviiy will be alloca-
ted among the member services according to the regions or
languages or the journals.

The necessary studies under way or to be carried out
in the near future involve (a) subject definitions ard clas-
sification, (b) overlap in the absiracting of primary jour-
nals, (c) international serials data system or identification,
listing, and controlling periodicals of interest o access ser-
vices, (d) seclection policies and overlap in coverage of
individual papers within journals to assist in the develop-
ment of exchange cfforts, (e) editorial policies and proce-
dures, (f) indexing approaches-similarities and differen-
ces, and (g) delailed inventory of member services opera-
ting systems to identify degrees of compatibilily and con-
vertibitity.

It is anticipated that these studies can be carried out
during 1971-3 and elements of the input plan would he
implemented by participating services in the interim as
feasible. Further details of the Input plan are available from
the ICSU AB headquarters in Paris,

Finally, in regard {o Part I, Processing, and Part 111,
Outlput, stages, drafls of these programs are underway.
The time has not come yet for ICSU AR t{o launch such
plans which nced to he carefully studied and have the full
support and back-up of its member services before being
publishred. When these are ready to launch, - they :will be’
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made as well knowi all over the world as had the «input
plans, and comments from other organizations, Conipo-
nents of the world system for information transfer, will
be as welcome as they were for this Input plan. In deve-
loping these plans and systems for access services, the
ICSU AB would be pleased to cooperate with any other
organizations or individuals compelent to contribute to
the work.

6. Conclusion

Access services may have, and will have, a briliiant fu-
ture. The fulure development and improvement of access
services will save time, money, avoid duplication of ef-
forts and help human progress fasler along the road of
knowledge for the social and economtic benefit of all man-
kind. ' :

Cooperation at all levels is a big veniure. Two basic
principles must not de forgotten when one tries-ti: deve-
lop international cooperative activities. No plan is going
to succeed, however attractive it may be, if each component
of the network is not going to benefit, in one way or the
other. And, secondly, a plan which would usually take
two or more years (¢ be implemented within a single or-
ganization or nation, will {ake at least twice as long to
be implemented if it invoives internalional cooperative
activities.

Nevertheless, the opportunity for a coordinated interna-
tional network of access services for the transfer of scien-
tific and technical information increases each year. Major
and current motivating forces are: :

a. Access services are eager to improve their systems

and services.

b. The financial pressures are forcing access services
to consider ways of sharing rather than duplicating
materials and resources.

c. The-advances in technology of communications per-
mit sound, pictures and digital data stored at dis-
tant locations to be made available rapidly and el-
ficiently with relative ease. ‘

Access services strongly believe in cooperative efforts,
We hope to have convinced the readers of this paper.
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A. I. Chernvi
(USSR)

INTEGRATED INFORMATION SYSTEMS

1. Definition: general aspects

A major prospect for meeting the present crilical si-
{uation in the domain of scientific cemmunications —
which is a natural corollary of the advancement of scien-
tific and technical revolution is the development and
practical implementation of a special type of information -

systems, known as Integrated Information Systems. What
" is an integrated information system? ' |

By an integrated information system we mean a mul- |
{i-function automated information system which, once an
information item has been fed inio it, will repecatedly use
that item in accomplishing all kinds of information tasks;
it is intended for collecting, analytical-synthetic proces-
sing, storage, retrieval, and dissemination of scientiiic
and technical information to fully satisfy comprehensive
meeting of the information needs of scientists and practi-
cal specialists. In other words, exhaustive data on the
‘contents and form of every scientific document are ente-
red into the automated information system only once to
be stored in it; this compieie (exhaustive) description of
the document is used by such a‘system as a basis- for
producing all printed aids and conducting all types of
information service that do not imply any additional crea-
tive processing of that input information on all kinds of
request.

An integrated information system is a complex whole
made up of several simple systems, each designed for
some basic function and capable of independent opera-

- tion, but taken in an organic unity with the other simple

systems-being an inherent part of the integral complex
which can fulfil certain new functions infeasible for any

Q
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ol ils constituent simple systems. Thal is {o say, the {o-
tal set of the funclions performed-by a correcily designed
integrated information system must always be greater
than the arithmetic tolal of the functions that ils consii-
tuent simple systems can perform. An example tol such
new funclion of an inlegrated information system is its
capacity for meeting practically all types of information
needs, whercas simple systiems are usually oriented at a
particular type of need.

It should be emphasized that an integrated informa-
tion sysiem is one system, that ils subsystems and com-
ponents must be Tully inlegrated, that is organically tied
in and merged logether. These subsystems and compo-
nents make up a single whole, indivisible without a loss
of some specific property. _

A complete. documenlary integrated information sy-
stem must comprise at leas{ the following functional sub-
systcims: '

— s«lective dissemination of information,

— current-awarceness bulletins,
abstract journals with indexcs, and

— retrospective _scarch of documents and information.

- We believe that the proper approach to building an
integrated information system is not «induclive» —i. e¢.
by identifying the common elements of the simple systeins
being integrated which make it possible to join or tic up
these systems info a single complex—but we think that
this approach should he «deductlivey — i. o. by decompo-
sing the information handied by cach of the simple sys-
tems being integrated into structural clements, identify-
ing the non-repeating struclural elements, and devising
a new bigger system handling only the sclected minimum
of structural elements but capable of all the functions
performed by the initial simple systems. Thus we obtain
not a «mixtiure» of the simple systems, but so- lo speak,
their «solulion», which is characlerized by less cniropy
than that of the arithmetic tolal of {hose sysiems.

An intcgrated information system in principle resemb-
les Meccano — a mechanical construction game for child-
ren, which is a set of standard- parts of a few' patterns
and a manual showing the child how to put-together va-
ricus gears using-the same parts.. Tt o
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The concepl of an organic union, i. c. inlegration, ol
information sysiems deserves a special discussion. Inte-
gration is a totalily of cvenis or aclions lecading to the
end ol exisience of separate parts as individual ree enti-
ties and 1o the emergence of a previously non-existant
new entitly possessing certain new unprecedented peculiar
properties. The nolion of integralion is intrinsically con-
nected with the nolion of integrity, for without it integra-
tion would have been synonymous lo simple summation
producing no qualitative change, that.is the very notion
of integratlion would have been senscless.

1t is not always possible o combine scparale parls
into an inlegral whole. For that, these scparate parts
must possess a cerfain sum ol properlies aflording the
emergence of a system of connections belween thicse
parts. In relation to biological systems Acad. V. A. En-
gelhardt refers o such propertics as .desmogenic (derived
from Greek desmaos — connection’) 120, p. 8071. o

A system of connections belween the parts is a sine
qua-non of an integral whole. 1t is these conneclions
which constitute {he new entity distinguishing the infe-
gral whole from the total of its component parts. «Kno-
wing everything of what ‘one’ is and that one and onc
make iwo, we still do not know everything aboul what
two’ is, Tor some AND is added here and it is to be known
what that AND purports», as L. von Berlalanfiy writes
in a half-joking way {20, p. 803]. '

As a system of conneclions emerges which joins lo-
gether the former frec parts into an integral whole, thesc
parts fo an exient lose some of their properties: the latter
arc converted into the properties of {he complex whole
that are not identical with the lost properlies ol the con-
stituent parts,

Finally, the paris constituting the integral whole-—as
contrasted to a mixture—must be arranged in it in a fi-

xed and regular order.

To recapitulate, the characteristic Teatures of an infe-
oral whole as regards its interrcations to the constituent
paris are: :

— emergence of a system of connections between  the
parts constituting the integral whole;

— the disapperance of some of the part’s properties as
the result of its incorporation in the whole; Co e
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— the emergence of new properiies in the integral who-
le, differing from the properties of its constituent parts;
and :

— the regular arrangement of the parts in the integral
whole, the delermination of their spalial and functional
relationships. _

These features have been ascertained by Acad. V. A.
Engelhardt, the father of a science-cognilive trend in
the preseni-day biology which he baptized integratism
(20, pp. 807—808; 21, p. 10—11]. . The essential ideas of
that research trend have a particular value for those con-
cerned with the theory of integrated information sys-

tems.
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An integrated information sysiem should be distingui-
shed from what is called an «information bank» (or «da-
ta bank»). An «information bank» here implie.. a compu-
ter—based information system whose main function is
lo cater to the information needs of scientists and practi-
cal specialists using ready-made research files supplied
to that system by one or morc integrated information sy-
stems, As a general rule, the «information banks itselfl
performs no analytlca] or syinthelic processing of the
documentary sources of scientific and {echnical informa-
tion. The overall scheme of inferaction of a major inte-
grated information system with a network ol «informa-
tion banks» connecled to it is shown on Fig. I.

2. Multidisciplinary inforination needs
of the contemporary scientists and practical specialists

Integrated information systems have been called into
existence by a social need stemmming from certain peculiar
features of the organization and development of modern
science and technology.

An 1mportant feature of the present-day science and

‘technology is the fact that their organization is based on

L.

at least three dimensions:

— science and technology retain the traditional divi-
sions into disciplines: '

— science and technology are organizationally arranged
by the economy sectors and industries, which are not
identical to the scientific disciplines; and

— science and technology are becoming more and mo-
re orienied on multidisciplinary problems, necessitating
the use of the methods and results of a great number of
scientific and technical disciplines. '

This means that o meet the infermation needs of the

contemporary scientists and practitians one must be able

te produce any disciplinarily pattern of the information
aids and services, 1. s. to group or «package» the sources
of scientific information by any given combination of
characteristics. This task is impracticable with the con-
ventional procedures of preparing secondary publlcahonb

Ariother major feature of the present:day science and
technology is the fast growth of its mass scale. The past
decade alone witnessed, a 2.7-fold increase of the num-
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ber of scientisis in the USSR, which amounied io 985, 200
late in 197]. ‘
Besides, by the same dafe, the number of diplomed

cengineers  employed  in the nationul cconony was

2,650,000, while special ists with higher and sccondary
special cducation totalled close on 10,600,000 [13]. In
this coniext anv plans for providing that huge mass of
scientists and praclicians by systems of 'selective dissc-
mination of information should be regarded as a vain
drecam. : '

For a long time ahcad, sccondary publications of va-
rious lypes and purposes arc {o remain the principal me-
ans ol individual information supplies to scientists and
praclical specialists. This conclusion is corrobortaed by
the resulls of a questionnaire survey of 4,000 Soviet sci-
enlists and practical specialists, conducled by «Literatur-
naya gazeta» in 1971. These results, compulcer-processed
at VINITI, suggest that approximately 459, of the res-.
pondents replied to ihe question «Through what kind of
channels do you receive information valuable for you?»
by the statement. «Through abstract journals, express in-
lormation bullcetins and other published aids of VINITI»
[19]. But ever more rigid requirements are being laid to
the sccondary publications as regards their subject com-
position, coverage and preparation time.

To be sure, every scientist or specialist wants infor-
mation meeling his particular needs moulded Dby his
personal characlerislics (qualilicationis, menial atfitudes,
elc.) and the specifics of the problem he js corncerned
with. This suggests that every group of scierntists or spe-
cialists preoccupied with a certain scientific or technical
problem should be provided with a special secondary
publications. The conventional prepavalion procedures of
a new secondary publicalion presuppose a new proces-
sing (indexing and/or abstracting) of the entire colossal
flow of published and unpublished doccmoents describing
the recent developments in science and technology. Mo-
reover, each time many laborous operations have to be
repeated all over again in re-tvping, composing, proof-
reading, ctc. In other words, cach new «packaging» ol
scientific and technical informmation tailored to new re-

quests calls for.a tremendous expenditure of -skilled -}a--
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bour, time, and material resources. [nicgrated informa-
tion systems seem o be the sole remedy for that waslage.

To sum up, the pressures for a Turther centralization
of indexing and abstracling of scientific and technicatl
literature are becoming ever more urgent loday, The ma-
in factors of that are: '

I. A rapid growth of the number of documents pro-
duced in any flcld of science or {echnology.

2. The increcasce in scattering ol publications in a dis-
cipline, problem or subject ficld over thousands of perio-
dicals published in different languages (a result ol the
growing diflferentiation and inte 01'2111011 of scicnce).

3. The growing number of mterdnscnpllna[} and mulli-
cliscnlmdxy problomq and subject arcas for which secon-
dary publications have 1o be provided.

4. The ever more acute neced for a grealer exhausti-
vily of coverage and reduction of the time-lags in pre-
paration of the secondary publications.

5. The need fTor computer applications in quick comp-
rchiensive scienlific and technical document processing and
the exccution of diverse information 1lasks. These appli-
cations  arc economically eflicient only provided the com-
puter is used 1o handle very large document flows.

3. Material premises to the building of integrated
information systems

Mankind’s necd for integrated information systems is
sharpening, but to create or implement anything-—the in-
legrated information systems in the case at hand -— the
communily must possess adequate malerial capabilities
As a maltler of Jact, the community usually never fecls a
real practical nced for what it is lechnically — at leasl
polentially incapable of creating or implementing. As
Marx wrole, «mankind always sets itsell only such {asks
as it can solve; since, looking at the matter more closely,
it will always be found that the task itscli arises only
when the material conditions for its solulion already cxist
or are at least in the process of Tormation» [1],

The necessary conditions ‘for the crcation ol an inte-
graled information system are

—-that the information {o be handled should afford
this, and

173




— that the adequate fechnical facilities should exist,

The analysis of all kinds of informalion service shows
that they arc all based on — taken in diiferent combina-
tions — largely the same information items — author na-
mes, document Hlitles, imprints, classification numbers,
keywords or descirplors, and the like, (Cf..Table 1). Flen-
ce, by entering into a big information system all the

Table |

Degree of Multiple Use of the Same Information [Information Items]
for Various Types of Information Service

Sccondary publication Infor-
nration
n indexes service
o = e ——
- 2 | E|Tig 23
information item = = g E Z3
- K = 5 ©
=zl Dl El2 |22 25 .,
S| 2| 55| E|S1 2|5 2| %ss
s | B lziEel sl 2l gt =8 s g E
52| E | El5=2| g] & [ 8] <] .8l w|=28
1. Document type ol B S S I S ) IR Q) (R By ) Y
2. Author name (s) + |+ |+~ ——=—=|+]|
3. Title R el B e e el et e o A
4. Imprint A A === === =]+ =
5. Subject heading num-
bers S === =] ==+
G. UDC numbers + ===+ |—=t+]| 4+
7. Keywords or descrip- |
lors ===+ |- +
3. Subject hecadings — = ===+ ==+ ] -
9. Abstract _ —l+ | ——] === ==+ +

non-repeating information items the system needs 1o
perform ils particular.functions and keeping {hese items
within the system for a pre—specified time span, one
enables such a system to an efficacious performance of
the functions of a set of simple information syvstems, per
units costs of each function in that case are lower than
with a simple (specialized) sysiem. This is ensured by
sparing the multiply repeated costly input of the same
information items into different specialized systems and
storate of those items in these systems. ,

The technical facilities neccessary for developing an
integrated information system must enable: :

— the slorage of great amounts of information in a
form permitiing further machine handling;
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- automaled scleclion, from the Tile slored, of all the
information items possessing a given characteristic or
combination ol characleristics; _

— the necessary arrangement of the retrieves i (selec-
ted) information; and .

-— rapid output of the relevant information in a format
convenicent to the user. .

All that became possible after {he high-speed lar-
ge-memory digital computer came on the scene.

4. Computerization: an urgent need in preparing
‘secondary publications

~ Abstract Journals (AJ) with a system of indexes have
‘been the principal medium of information supplies to
scientists and » -aclical specialists for the past 140 years.
The first sciemific AJ in the world seems to have been
the «Bulletin universel des scicnces et de l'induslrie»,
started in Paris around the 1820s. The new scrvice was
warmly received by the learned readers, who soon began
to refer lo the new periodical simply as «Ferrusac’s «Bul-
letin» in honour of its editor, who had formidable name
Etienne Just Pascal Joseph Francois d’Audebard, Baron
de Ferrussac. The baron had been an army oflicer, but
he had resigned to devote himself entircly to science, and
had conceived the ambitious plan of creating a magazine -
which in brief reviews would give the content of all new
books and articles concerning the natural sciences, phy-
sics and mathematics. He had succeeded in engaging so-
me eminent scientists as his collaborators, which ensured
the high scientific standards of his AJ [9, p. 140l.

The first specialized disciplinary AJ appeared in the
field of chemistry. It was the «Pharmaceutisches Cent-
ral—Blati», initiated in Germany in 1830 and from 18506
{ill its closure in 1969 published under the title of «Che-
misches Zentralblatt». A thousand and a hali AJ in the
various fields, problems and subject areas are published
in the world at present.

The purely informational functions, however, are but
a part of tasks fulfilled by AJ in the present-day science.
AlJ is part and parcel of scientific and technical literature
and hence of the social mechanism of science. The main
functions of AJ today are:
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a) it is a medium of signalizing lo scientists and spe-
cialists all scientilic and technical publications in a given
field or fields (current-awareness function);

b) il is a tool of retrospeclive scarch Tor scientiflic do-
cuments in the various disciplines, problem and stibject
areas;

¢) il serves as a compensatling means 1o surmount the
publicalions scaltering — this negative reverse side ol sci-
ence diflerentiation;

d) it promotes a considerable lowering of the langua-
ge barriers;

¢) it promoles the integration ol science by enabling a
scienlist or specialist to keep abreast ol the accomplish-
ments in the allied Tields of science or engineering and
to make use of these advances in his own field; and in due
time to identify fne «juncture» fields with their aclive
«growlh points» and to swilch over 1o these fields, elc.:

I} it helps to maintain the unity of science (through
unification of special terminologies; suppression of the
growth ol the language barriers; eciaboration of pragmatic
classilications or subject schedules of sciences, efc.);

o) it serves as a means of indirect evaluation of the
scientific standards of publications (the publications of a
lesser scientific informativily are not covered in AJ of me-
rely signalized by bibliographic references).

Only a hall of the above Tunctions of AJ can be viewed
as purely informational, while the remaining functions are
crucial to the advancement of science as such. Hence, the
support and Jurther improvement of AJ is a universal
scientific commitiment.

Supplemented by a system of current-awareness bulle-
tins, AJ, as mentioned, are the major medium of informa-
tion supply io scientists and specialists. However, - the
users today are no longer satisfied either with the current
time terms ol the preparation of current-awareness bul-
letins and AJ, or with their subject scope patterns and
schedules. What is to be done to cut down the time spent
on preparalion ol the secondary aids and to issue these
aids in any discipline, problem field or subject arca?

An inherent flaw of the conventional procedures siill
widely practised in AJ preparation is the fact that, up till
the transfer of the malerial to the priniers, the process unit
being handled is a single publication {(document). In the







printing phase, the process unit is an array ol sccondary

documents — abstracts, “annotations  and bibliographic
descriptions, which logether make up the manuscript of
the current Aldissue. Prior to handing over the AJ manus-
cript 1o the printshop to 1he composed  and printed, the
absiracts, annotations and bibliographic descriptions are
arranged (ordered) by the subject schedule adopted in the
AJ scries in question, and serially numbered. The serial
number serve {o identifly the documents covered in  ihe
AJ and arc necessary for the indexes.

Al publications prepared to be included in the current
issue of AJ lie by afler they have been edited until the day
of the editing-and-publishing eycle on which the entire ty-
peseript of the issue has been fitted together to be handed
over to the printshop. II, however, one could pass on to
the compositor and hence to the proof-reader cach absiracl
as soon as it has been ediled, the lie-hy time would be cut
down lo a hali-day-instead of 7 or 14 calendar days, res-
pectively, for biweekly and monthly AJ. Why then has this
practice notl been introduced? | -

The chief stumbling block is this. The large flows of
documents being handled (in VINITI about 4,000 per wor-
king day) make it very difficult 1o make up the AJ issue
and number the items in it when using conventional type-
selting facilities: in fact it would take so much tinie and
effort 1o ensure that the separate abstracts be not lost du-
ring the typesetting and proofreading and later during the
arrangement of these absiracts according {o the subject
headings, to lay-oui the issue and assign serial numbers
to the abstracts, and to transfer these numbers to the card
files of the indexes, that the procedure would be practically
not worthwhile. ‘

The only possibie way to introduce a system of typeset-
ting and proofreading of each abstract rightaway aflter its
editing is to use a computer featuring a memory of an ex-
tremely high capacily. A batch of abstracts edited in the
previous day will be recorded every day on a machine-rea-
be tantamount fo the typesetting of ithat batch of abstracts.
dable medium-punched tape or magnetic tape, which will
Every abstract must be assigned with one or more num-
bers of the subject headings under which that abstract co-
mes. The prools are read either inunediately after the re-
cording @ the abstracts on the machine-readable medium,
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or on computer-produced galleys of AJ. The possible sche.
matic procedures of document-by-document crtry of lexts
into the computer and of their proofreading are shown on
Fig. 2.

Computer input of abstiracts on a machine-readable me-
dium should be done not on a daily but on a weekly or bi-
weekly basis, so ihat parallel to the input operalion once
could perform selective dissemination of information. In
this way ready abstracts will be slored in the computer to
be included in fhe next issue of AJ.

When the day comes to make up a current issue of Ad,
the compuler automatically arrays the abstracls in its me-
mory into the necessary sequence. For that purpose ithe
subject heading numbers are used, which have been zassig-
rned to every abstract during the editing. Then the compu-

“ter performs the serial numbering of the  abstracts and
prints out the AJ issue in the form of galleys. A high-speed
- phototypesetter (IPTS) connecled io ithe computer can be
efficiently used for that purpose, since only that kind ol
equipment features the vast set of diverse symbols (up to
1,500) necessary for the composition of AJ in all fields of
~science and technology. PTS produces photo galleys, which
~are read by AJ editors. Through the computer, the ncces-
- sary corrections can be introduced, whereafter PTS produ-
- ces the final photo galleys to be used for the make-up and
- photo offset reproduction.

Moreover, application of computers and phototypeset-
ters for preparationn of AJ dummy is justified more than
~just by the essential reduction of the time of AJ prepara-
tion. Even more important is the fact tha! after the gal-
leys have been printed out, all the information entered into
the computer remains there. it is ineflicient, however, to
- store complete texts of abstracts in binary form, for they
‘take a tremendous storage capacity — an annual total of
- 10'° bits for VINITI. Therefore, abstracts and annolations
. are printed out from the computer and automatically trans-
“ferred on to roll film and/or microfiches. What remains in
the computer memory is complete bibliographic descrip-

~tions of the publications with their subject heading num-
bers. This information aione permits automattic production,
hv.the computer-phctotypesetter system, of the following

[RICOormation services:

Aruitoxt provided by Eic:
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— biweekly curreni-awarcness bulletins,  based orr 2
classified systematic arrangement ol material;

— author indexes; and

" — permiuted indexes 1o AJ issues. -

With the conventional procedures onc has .lo repeat 4ln
preparation of the lypescript for each of the above servi-
ces, as well as the composition and proofreading O])Cl'd-
tions, notwithstanding that all this has Dbeen or will be
done for AJ.

Morcover, by adding to the text of the absiract, in the
course of ils writing and/or ediling, certain information
elements over and above the subject heading numbers
(e. g. keywords indexing lhe publlcailon) one will be able
automatically to prepare. on the pasis of information on-
ce fed into the compuler, not just AJ but also other se-
conddary publications, and also 1o conduct a \arluty of
information services, including: .

— seleclive (ltsscmmatlon ol information,

— preparation of current-awareness bullelins,

— preparation of subject and author indexes (to cach
current — awarencss bulletin issue, AJ issue, as well as
semiannual, annual and Tive — yearly).

— counduct retrospectlive searcl: of documernts, etc.

Besides, the approach describedt above brings an easy
solution to the important and difficalt problem of prepa-
ring secondary publications not only jor the individual
dlsur)Imes and TJiclds of science and technology, but alsc
for the interdisciplinary and multidisciplinary fields.
Owing to the accumulation of the texis of abstracts, an-
notations and bibliographic descriptions in the computer
memory, it sullices to produce a current — awareness bul-
letlin issue or AJ on any inlerdisciplinary problem {o ma:
ke the computer, controlled by the corresponding pro-
gram, to glean out of the cumutative file the pertmeni
texts, arrange these in the appropriate order and repro-
duce these as photo gatleys with the aid ~f PTS. Hence
the costs oif preparation of a secondary publication or
some interdisciplinary problem will be cqual to the cosi
of the computer time spent on making up the text of the
issue and on its reproduction in the form of photo gal-

leys, plus the costs of the printing of the run. No dddltlo

natl 1nvcstmcnt of intelectual effortis is requlr ed.
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5. Design of integrated information systems:
' general principles

We thus come to the concept of an irtegrated infor-
mation system (I11S), the general Dblock — diangram of
which is given on Fig. 3. 11S should be designed on the
basis of the principle of one-time exhaustive analyti-
cal-synthelic  processing of cacht  document —— journal
paper, progress reporl, patent or inventor’s certilicate
specification, ¢, — to be done by highly skilled specia-
lists, and followed by one-time input of the resulls of
that processing into the computer, for the subscquent re-
peated and multiple utilization of these resuils-—for se-
fective dissemination of information, preparation of re-
quired secondary publications, as well as relrospeclive
scurch of documenis and information. In other words, 11S°
«packages» informalion malcerials according to the types
of information needs. The word <«one-time» does not
imply that at the IIS input cach document is complelely
processed by one specialist. 1t only means that tlie pro-

cessing Tully excludes any duglication of intellectual ef-
Horts: it is permissible ta enter into the computer only

such information items that have notl been previously en-
{ered info it.and cannot be directly obtained or derived

from those already stored,

~ To ensurc an cxhauslive analytical-synthetic pro-
cessing of every document to be enlered into T1S, special
iorms are used, which arc filled in by the specialists ab-

siracting and indexing the document. The forms are then

odited and heenme the input documents of 11S.

A form u °© in 11S miusi inciude at lecast the follo-
wing informa. - items:

— document workiitg number;

— document type (journal paper, ‘monograph, patent

specificativ., elc.);

—— Russian translatior: of {he title (for foreign-langua-
ge documents);
— complete bibliographic description = the document
(author’s name or names, original title, imprint);
— classificalion numbers (by the subject heading sche-
dule); :
—list of descriptors and/or keywords indexing the do-

- cument;

181



——
-

AYYHETT

_ ——{ 1403087 TW
IIF [q] I

. INOTIGIYIS3
INAg0) 3216 Yl JIHABE DTG IS
N0-SNINYEN

5

ONTXIANI -

S U Dl ol R oy S

- H W
iy | 3204018
A, odd I
A
1
m W02 !
&
@t 3
_ INTINIYS HINAd 4
=3 43173 L ot [ 1
38 5 " ,
™ w 3 NOLIINT0YS T 2 @ i
38 135390 mall y L.
mm B JL0Hd J i
I3 dNY |ef ]
s,
e Uy
F7I08
Eley AXING 30

C

HIYHITS FALLTIIIEOY LIS Y

NELLY Y0,

INLLITZ




YOI EWI0U] JO UOHEUIWASSIP 34112395 —[dS
ysanbas—y
ade; onsude— I\
witjasue jloi—4\y
£d0303011 JUIUINIOP—
quno Sutpeay joalqns Ul Wioj—]
judwmop jo fdod piey—JH
233 ‘ur yeaiivads juajed feaypoiiad ndul—g
T wWitjosdiw {najne 1nudmod—wWoo
Joud auy aunvigdie—dNY
. ~ ad4jowyy payoiuod Aj[E3EWOINE—"10Y
JUBWNIOP 31} jO SIIGUINU Huypeay jdafqns pue uoydiiasap odesgol|qiq Uys wWioj—g
JaasuR~—UYy
1221]5QE JUDWNI0P PAYIED YL WIOI—=»¥
10BJJSGE JUDILNIOP Y}N WI0J—Y

wimnaop jey) Fuixepu) sploaday pue fro—piyion JUSWNIOP B §O EIT

pasn suol}elaaqqy

wajsks uoljewwloju} pajeasaiul Jo weiSerp-y20[q AMewayds ¢ ‘i .

WA FuiiText provided by ERiC

ER]



— abstract.

This set ol data scems suflicient Tor »reparing almost
any lype of secondary publicalion ana for meeting mosl
types of information needs of scientists and praclical spe-
cialists,

IIS embodies an essenti=*fy new approach {o {he de-
sign of automated information sysiens, striving {owards
the greatest possible saving of intellectual offorts spent
on scientilic document processing via complele elimina-
tion of all duplicale operations. Thal goal is achieved by
cnabling a mulliple re-use — in various combinations ——
of the samc information items, once fed into {he computer
and permanently stored there, for the automated prepara-
tion of all kinds of secondary publications and for the va-
rious types of information services.

The development of 1IS pre-supposcs a far betler or-
ganization of work in sci-tech information agencies —
highly qualified and skilled scientists and experts should be
contcentrated al the system input to do all the intellectu-

al work of absiracling and indexing scientific documenis.

At present 1S of this {ype arc under development in
the following information centres and instituiions of the
world: i the USSR—VINITI, for all {he basic ficlds of
exact, natural and {echnical sciences, as well as in a num-
ber of central branch instilules of scientific and lechni-
cal information; in olher countries - Chemical Absiraets
Service (USA), for chemistry, including chemical engi-
neering, chemical physics and biological chemistry; In-
stitute for Scientific Information (USA), for chemistry
and chemical engineering; American Institute of Physics,
for physics; Institute of Electrical Enginecers (UK}, for
physics, clectrotechnology and control; Excerpta Medica
Foundation (the Netherlands), for medicine: Centre de
documentalion du Cenlre national de la recherche scieil-
tifique (France), for all the major fields of science and
technology; the = Internationale Dokumentationsgesell-
schaft fiir Chemie (a corporation founded in 1967 by a
group of chemical and pharamaceutic firms in FRG, Aust-
ria, and the Netlicrlands, and at present incorporating
12 companies), for organic chemislry; Japan Information
Centre for Science and Technology, for all major ficlds
of exact, natural and technical sciences;  International
Atomic Energy Agency (Wien), for nuclear science ing-
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luding marginal areas; Luralom Centre for Infe aation
and Dounncniairm 101 recactor technology, neutron phy-
sics and marginal and relaled scclors (such as nuclear
biology and mcdlunc the chemistry and melallurgy of
nuclear materials, applications of radioisotopes, etc.). A
similar system designed forithe production of «Index Me-
dicus» (a bhibliogr aphic index in medicine, both clinical
and non — clinical, and biological medicine) is operatio-
nal since 1964 at the US Naticnal Library of Medicine.

6.11S—VINITI: main features

Practical work on development of VINITI's 1IS was
started in 1969. This IIS has no analogue in the world;
its specific features are:

a) TIS—VINITI is devised as the central sysiem of
the couniry Tfor cenfralized analylical-synthetic proces-
sing of world’s scientiflic and {echnical literature with
exhaustive coverage;

b) IIS—VINITI is a multidisciplinary system cncom-
passing all exacf, natural and technical sciences and [i-
clds; ' '

¢} 1he development of IIS—VINITI is to be conducted
in parallel with the further unfolding and improvement
of all the existing aclivities of VINITI in the present or-
ganizalional forms. |

These spcecific features le\L rise to peculiar difliculti-
es and problems as yet untackled in the world experience
of design and practical implementation of such informa-
lion systems.

The designers of 1IS—VINITI must provide for:

—_ Cmnpah)lllty of this sy%tem with the other similar
qystoms both in the USSR ¢ -d abroad;

- capacity for processing 2.5 to 3.0 million publicati-
ons a year, i. e. the lenfold of the biggest known IIS in
the wovrld;

surmounting of the dlfflcultleq springing irom pub-
hcatmnb scattering as well as differentiation and iniegra-
{ion oi science; and
— preservation of the cxisting organizational forms of
work paralleled by a gradual re-training of personnel in
the period of 11S 1111[)lonwnlatlon .
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7. IS—VINITI: basi. functions

HIS—VINITI must perform the following basic functions:
a) Indexing, annotating and abstracting all world
scientific and technical literature, and on that basis,—
— production of current-awareness bulletins in  the va-
rious fields ol science and technology, subject and prob-
lem arcas;

— production of AJ «Referativiyi Zhurnal» with inde-
xes in the various fields of science and technology, sub-
ject and probiem arcas;

— dissemination, =n a subscripilion basis, ol magnetic
tapes with indexed retrieval files in the various ficlds of
science and technology, subject and problem areas:

— selective dissemination of informalion on sci-tech
literature of the world serving a certain group of pat-
rons; .

— retrospective secarch of documents and informaticn
*on individual requests in the whole accumulated file.

b) Preparation of surveys ol the type «Advances in
Science and Technologys»; . -

¢) Production —on users’ requests — of copies of any
scientific documents reflected in current-awarcuess bul-
Ietins and AJ.

d) Translation — on users’ requests — of foreign scien-
tific and te~hnical publications into Russian. .

VINITI is to cease the publication of its express — .
information bulletins («Ekspress Informatsiyas), trans-
ferring that function io the central branch institutes of
scientific and technics! :formation.

The current-awareness bulletins wili cover all docu-
ments relevant {o the ficld, subject or problem area con:
cerned, without any exception. The biblicgraphic descrip-
tions in current-awareness bulietins will be arranged in -
a systematic order. Each current-awareness bulletin is-
sue will be furnished with an author index and a list of -
source periodicals. |

AJ should include only abstracts and annotations but
not single bibliographic deseription. Any duplication of |

“abstiracis and annotations beiwee: e different series and -

issues of AJ is admissible. Each AJ issue must be furni-
shed with an author index and an alphabetic subject in- :
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dex. Cumulalive indexes should be semi-annual,  annual
and triennial.

IIS-—VINITI is to perform its basic ijunctions under
the following time ferms:

a) Publication of biweekly current-awareness bulle-
lins — with a time-lag of 20 1o 25 days aller the acces-
sion of the source publications to VINITI (including the
tvo weeks during which malerials are accumulated for
tlr - current bulletin issue).

1) Coverage of at least 50% of all ‘ncoming publica-
tions in AJ — alter 50 days.

¢) Production of copies of all sci-lech  docunients on
users’ requests —in 10 days. '

8. The functional structure of 1{S—VINITI

In order to cope cificacivusly with the above functions
observing the required time terms, IIS—VINITI must
comprise 5 specialized subsystems (Fig. 4):

I. Literature processing subsystem, responsible for
~the indexing and abstracting of world's scientific and te-
chnical literature, and periorming, on that basis,—

— preparation of current-awareness bulletins,

— preparatio of AJ with indexes,

- — scleclive dizsemination of informalion,

— prepartaion of surveys of the type «Advances in Sci-
circe and Technologys;

— on-subscription dissemination of indexed search fi-
les (on magnetic tape) in any field -:f science and tech-
nology, subject or problem area,

Most of these functions are being at present carried
out by VINITI Institute. '

2. Printing subsystem, responsible for the publishing
and distribution of information materials being prepared
in the Literature processing subsystem. This functions
will be performed — as it is at present —by VINITI's
Frinting Plant.

3. Information service subsysiem (or «infurmation
‘bank»), which wili conduct retrospective search of docu-
ments and information on individual requests, At present
there is no such system in VINITI, ihe only exception be-
- ing the information retrieval system is information on
science having a [ile of 35,000 documents.
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4. Phofocopy service subsystem, producing copies of
publications on uscrs” requests. This Tunction is now fui-
filled by the so-called Reference Information Centre  of
VIN TI's Printing Plant (RIC).

e S

PRINTING ‘.

PLANT

LITERATURE H rnEgrmarion|f=— ANSWERS T0
INPUT ==\ P OCESSTNG SERVICE - INFORMATION
o oewr > REQUESTS

T
-:;jl

PHOTOCOPYING|™ TRANSLATION ™ " TRANSLATIONS
SERVICE SERVICE OF DOCUMENTS
_ .
COPIES
= 0F DOCUMENTS

Fig. . Aggregaled Tunctional structure of VINITEs integrated
infortmation sysiem

A bbreviativen used

AdJ—absiract journals .
ADB—current—awareness bulletins
MF—microfiches of ariginal scientfic documents
MT—magnetic tapes with indexed searsh files
SDi—setective dissemination of informaiion

5. Translations service subsysiem, which will produce
Russian translations of foreign scientilic and {echnical
documents on users’ requests. This function will continue
to be performed by the All-U.aion Centre for Transla’
ot of Scientific and Technical Literature and Documen’.
tion (till May 1972, called «Translations Bureau
VINITI»). : |
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It should be emphasized the Information service sub-
system («information bank») sould specialize on service
of the users. The retrieval liles will enter that system in
a form ready ifor use from the Literature Processing sub-
system. This will enable the staif running the Informati-
on service subsystem to concentrate on the analysis and
quick meeting of the information requests oi scientists
and specialists, and on t{he constant improvement of the
eificiency not only of that subsystem but also of the Lite-
rature Processing subsysiem.

Photocopy service subsystem — in conirast to RIG of
VINITI's Printing Plant — should be an organizationally
independent and nonprofit agency with the sole function
of quick fulfilment of users’ orders for copies of scientific
and technical publications. For that, the Photocopy ser-

~vice subsystem must have a complete file of all docu-

ments covered in VINITI's informatioral publications.
This file must be on microfiches of 105X 148 size (reduc-
tion ratio — 24 : 1/; these will come to the system from

the Literature Processing subsystem.

‘9. Information-retrieval languages of 1IS—VINITI

[IS—VINITI will make usc of three information re-
trieval languages: .

— the system of classifications that makes up the Sub-
ject Heading List; :

— UDC; and

— descriptor language.

The Subject Headings List is used for automated ma-
ke-upe of informational publications, and also for sclec-
tive dissemination of information and retrospective retrie-
val. The List has such a schedule and content which make
it possible to issue current-awareness bulletins and AJ
issues by any desired combirations of characteristics,. .
provided this is economically justified, i. e. there is a sui-
ficiently large group cf vsers with similar information:
requests. That means that the List should be annually
updated and revised to take cognizance of the findings
of analysis of the performance of the system of seclective
dissemination of information and of the individual infor-
mation requests. The List can be elaborated on the basis
of the existing «Rubricator of abstracting journals of the
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USSR» 110, 11], created in the past 15 vears of VINITI's
aclivities, and, apparently, providing for an adequate
refl zetion of ihe information needs of a great proportion
of Soviet users. :

The descriptor language is intended for compilation
ol alphabetical subject indexes to AJ, and for selective
dissemination of information and retrospective retrieval,
The vocabulary of the descriptor language is constituted
by a Tlixed list of descriptors and any keywords, sclected
directly from the fext of documents being indexed  and
funclioning as descripior modifiers. Only links will b
used in document profiles. The query proiiles will be for-
mulaled using Boolean operators, AND, OR, NOT, and
weights.

To raise the elficiency of indexing and infermation
refricval, a system of compatible thesauri in various sci-
entific and {echnical fields, and subject or problem areas
is planned.

10. HZIS—VINITI: processing procedures

The designers of HS—VINITI proceeded from the fol-
lowing assumptions:

a) The main function of the Literature processing sub-
system is to prepare secondary publications (current-awa-
reness bulletins, AJ with indexes, elc.) and, on that ba-
sis,— indexed retrieval file on magnetic tapes and discs.
All other kinds of information service (except for the se-
lective dissemination of information) should be conducted
by the Information service subsystem using that file as
well as by other specialized subsystems of 1IS—VINITIL

b) IIS should perform its functions on the basis of an
exhaustive utilizat’on of the single flow of scientific and
technical publicaticns. Duplicate subscription #o foreign pe-

riodicals and othrr sources should be reduced to a mini-

mum. At the same time, lnsses of such sources during pre-
cessing must be ruled out.

c) Data on every document must be entered into 1IS
not as a single item, but by parts. First, bibiiographic des-
critions of the documents with subject heading numbers as-
signed to them must be entered. This information takesa
minimal time to prepare, though it permits to start the

- servicing of the users long before current-awareness buile-
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lins are issued to say nothiing of AJ. Nest, search profiles
of the document (lists of keywords and UDC - indexes)
musl be entered into 1S, since the deep indexing of docu-
menis takes far more time than the preparation of their
bibliographic descriptions and their indexing by the Sub-
ject Headings List. And only at the last step the texis of
annotations and ahstracts should be fed into IS, for these
take the longest time o produce.

d) There should be no time limit for the storage of in-

| formation in IIS.

The technological process in IIS—VINITI will be app-

- roximatingly made up of the following sequence of proce-
dures (sece Fig. 5):

I. The flow of sci-lech lilerature passes through the

~conventional accessioning and registration procedure. Du-

ring the registration, a special blank form is attached to
each publication-journal, book etc.— giving the abbrevia-
led title of the publications, title code, year i publication,
volume and issue number.

2. Immediately after lhe registration (i. c. prior to

- marking-out), all periodicals and serials arc copied in
- complete text on to 105X 148 mm microfiches, which pass
-~ over to the document storage unit of the Information servi-
- ce subsystems, while the copies - of these microfiches are
- passad to the Photocopy service subsystem.

3. After copying, all publications appear on the new

. accessions display twice a week, alphabetically arranged
- on racks and available for scanning and partial marking-
- out by the specialists from ‘the different editorial depart-
- ments of VINITL |

4. From the display, all publications g'o to a special de-

- partment responsible for selection and complete marking-
- out for current-awareness bulletins and AJ of all docu-
. ments included in these publications. Each document is as-
. signed with one or more Subject Heading numbers. (down

to a most narrow subdivision). Besides, the marked-out

. documents are selected for the subsequent coverage in AJ.

5. The source publications, already marked-out, are

- passed to the division where thcy are copied 1:1.0n to pa-
- per on Xerox-720 or similar equipment. Specially, for cur-
- rent-awareness bulletins a hard copy of the first page of
~ each document marked-out (together with a copy of the
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blank Torm carrying the imprint data of {lie source pub-
lications) is produced. | S

6. The hard copies of ‘lhc'"'”(j‘p-on-ir‘lf;_,r pages of all docu-
ments marked-c 1t go to the division responsible for recor-
ding on punched lape or magnelic“lape all  information
items necessary Tor automated pioduction of current-awa-
reness  bulletins, Each document is assigned a  working
number. IT all foreign titles are to be supplied with Russian
translations in current-awareness bulletins, then, prior o
perforating punched tape or {yping onlo magnetic tape, the
copies of the opening pages are to be-for a short time sub-
milled to the edilorial depariments. ‘

7. Information recorded on punched or magnetic tape
is enfered into the computer and after the control  and
correction procedures is stored there [or the subsequent
preparation of current-awareness bulletivis, AJ  and for
other purposes. Besides, two blank forms are aulomatical-
ly Tilled in for each document selected for abstracting
indexation form and abstract ferm. Each form carries the
working number and the complete bibliographic entry of
the document plus ils subject heading numbers.

8. Indexation and absiract forms together with {he
complete copies of the documents go lo the apprepriale
editorial departments, where each document is UDC- and
keyword-indexed. The indexation form filled-in is passed
on to be recorded in machine-readable form for computer
input, and the abstract form is sent out for abstracting to-
gether with the document copy.

9. The form returned by the abstractor carries an ab-
stract of the document; it is subjected to scientific and :
literary editing, whereafter it is to be recorded in machine- :

. readable form for computer input. o

10. After a certain number of documents have accumu-
lated ia the computer, it automatically arrays them by the !
subject heading numbers, provides with serial numbers, .
compifes an author index and other indexes and records
the resulling text on magnetic tape in a form necessary
for photocomposition. . :

II. A DIGISET phototypesetier is used for the com- :
posilion operation. After the galleys have been read and
corrected, the dummy is made up. The final copy is signed :
for press by the editor of the current-awareress bulletin or |
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Ad issue, and sent fo the printing plant for photo offset or
“electrographiv reproduction.

12. The run of the informational publication is produ-
ced and distributed among the subscribers.

- The major advantages of the above procedure are as
follows:

a) Multiple typesetiing and proofreading of the same
information items is fully excluded (such as abstract num-
bers, author names and complete bibliographic descrip-
tions), it is no longer necessary to keep numerous  and
cumbersoine card files, elc. The resuit is a tremendous sa-
ving of labour, lime and materials, and a considerable re.
duction of errors. , ‘ :

b) A capability is given for selective disserination of
. information as well as a retrospective search of documents
(by elements of the bibliographic descriptions and the sub-
ject heading numbers) as soon as alter 15 or 20 calendar
days since the accessioning of ihe source publications at
VINITI (i. e. for, example, during the input of the file of
bibliographic descriptions accumuiated over two weeks for
current-awareness bulletins).

On the 25th or 30th day after the accessioning of the
source publication at VINITI, i. e. after the computer in-
put of the indexation forms, that capability becomes unli-
mited. _

¢): Automatic cempilation of author, alphabetic subject,
paterit and other indexes to each AJ issue becomes pos-
sible. ‘

d) A practical opportunity is created for ihe issuance
of secondary publications in any field of science of tech-

nology, and any subject or problem area in very short ti-
me terms. o

11. HIS-VINITI: hardware

The implementation of IIS—VINITI should be based on
a set of technical facilities, including:

— a «third-generation» computer in the. appropriate
configuration, . ’

— a high-speed phototypesetier,

— a [leet of keyboard devices for the recording of in-

put irformation on punched cards, punched tape and mag-
netic tape,
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— cquipment Tor the storage and relrieval of the mic-
rocopies of input documents («sccond loop» of -iiS),

— a Tleel of clectrographic copiers of the type Nerox-
720, -3600, -4000, eclc. | ‘

Rough calculalions show that 11S —— VINIT] needs a
compuler fealuring: . :

— a ramilied time-sharing system, accomodating up 'lo
20 or 60 terminals, including at least 20 CRT displays,
and a response time of 3 10,5 sces;

— a powerful central processing unit featuring 0.5 lo
1.0 miilion operations per sec.,;

— g miemory on inlerchangeable magnetic discs with
the total capacity of up to 600 million byles and access ti-
me of some tens of milliseconds;

— a core storage with a capacity of up to 400,000—
200,000 bytes, with an access time of 1 or 2 psec;

— storage units on magnetic {apes (no  less than
8 decks);

— the necessary number of input and output devices
handiing punched cards, punched tapes and/or magnetic
tapes; |

— alphanumeric ouiput chain printers having a sel of
not less than 192 characters and a  speed of 600—
1000 lines/min.; ~

— COM devices for direct output of information onto
microliches and roll film;

— communication processor; and

— visual displays and terminal {eleprinters.

The displays and teleprinters, connected to the compu-
ter, can be installed at various locations across the co-
tintry, at distances of hundreds and even thousands miles
from the computer. These terminals will give the user a
direct access to IIS—VINITI and immediate reception of
relevant information. Displays and felepriniers are parti-
cularly effective for refrieval purposes. They afiord the
user-systern dialogue so that the request statement can be
modified by the intermediale retrieval results toensure the
hest end results. _ ' o

To provide a great number of users with an opportunity -
for holding such «dialogue» with the IIS simultaneously,
it must be based on a computer systemn with a developed
timesharing facilily. The user should not have to stand in a
queue waiting until the computer has answered an ear-
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lier requesi of another user. Time-sharing will be absolu-
tely indispensable for the cconomically efficient perfor-
mance of I1S—VINITI and the prompt answering of requ-
ests.

‘.‘.2. The current status of HS — VINITI

At present, VINITI has four compuiers (lwo Minsk-22
and two Minsk-32), which are heavily loaded witl vario-
us practical lasks (in particular, preparation of current-
awarcness bulletins in automatics, radio-electronics and
chemistry), information retricval in the lield of information
science, preparation of various indexes, and elaboration
and updating ~f absiract typesetling programs, ete. The-
se computers have a sufficient {otal capacily for produc-
tionn of secondary publicalions of an overall volume cqual
{o 459 of the tolalily of present VINITI's secondary pub-
lications. :

To raise the performance of these coiipulers they will
he joined together — by means of buffer magnetic core sto-
rages — fo make a single complex syslem, which will gre-
ally expand their technical capabililies. The merger of the
computers into a single systein will be completed in 1973.
In 1971, a magnetic-tape SC-1060A storage was connected
to the MINSK-22 compuler, enabling it to read out magne-
tic tape sent irom abroad and to record information on
such magnetic tapes.

In 1972, a MD-17 siorage on interchangeable magne-
tic discs will be connected (each pack of discs featuring a
capacity of 7.25 million bytes) as well as an alphanume-
ric Polter NCR-3502 chain printer with a set-of 192 cha-
racters. This hardware permits to work oul the necessary
soltware, accumulate the valuable technelogical experien-
ce, and lo carry on the necessary personnel training. In
this way VINITI will be able in a very short time to put
into operation a large third-generation computer envisaged
for the implemeniation of the final version of IIS--VINITL

VINITI’s DIGISET 50T-1 phototypeseiter has. been in
regular operation since mid-February 1970. Iis working

. speed is 300 to 600 characters/sec (depending on the size

of characters). Some 800 different characters have been en-

ered info the unit's memory, including 140 Cyrillic and 86

Roman characters (in fine and semi-hold founts). All the
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types have been developed af VINITI. Current-awareness
bulletins in automatics and radio-electronics  have been
composed on the DIGISET machine for aboul {wo years.
Morcover, a few subjecl and author indexes 1o some of the
union volumes of AJ are already being photocomposed on
that unit,

Compuler input is mostly on punched tapes produced
on Dura Mach-10, Supertyper, Optima-527 and -528 type-
wrilers.

The debugging of the computer programs of compila-
tion of current-awareness bulletins in the integraied pro-
cessing mode, thal is on the basis of a one-line computer
input of information, is nearing its fermination. The first
pholo galleys ailest to the practical viability of  {hese
programs, already providing for a li-ver photocomposi-
tion quality than many of foreign I13. Before the end of
this year, the current-awareness bulletins for all fields of
chemistry and chemical engineering will he switched over
to photocomposition (38 series, about 230,000 entries in
1972}. Since 1972, current-awareness bulletins in all fi-
clds of automatics and radio-electronics (11 series, about
50,000 entries a year) have been started.

Computerizing current-awareness bulletins is  merely
an opening phase in creating 11S—VINITL. Technological-
ly it will be completed within the current year. The se-
cond phase will be the changeover to the photocomposi-
tion of AJ. The computer programs for that photocompo-
sition will be written and debugged also in 1972. From

1073, at least one AJ series will be produced in that man-
ner.

13. Building a nationwide network of scientific
and technical infoermation on the basis
of integrated information systems

The objective of IIS—VINITI is not confined to the
raising of the efficiency of VINITI’s scientific information.

activities, important as it is.

We think that the creation of 1IS—VINITI will affect

the entire nationwide system of scienlific and technical
information and give an impetus towards the creation in
the country of an entire network of nitly compatible and
interconnected functional and hranch 118S.. ¥
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Specialization of any kind ol activity, including sci-
entific  information work, is a major means for raising
its cificiency, as il permils lo develop a more advanced
technological procedure, make- a wide fise of up-to-date
mechanization and automation facililies, and to train
high-skilled personncl.

Scientific and technical information agencies are la-
ced with {wo major calegories of Tunctions: -

— analylical-synthetlic processing of sci-tech informa-
tion, and
"~ informalion services.

It appears, therefore, reasonabie to specialize the all-
union /iunctional/ and central- branch information agern-
cies on annofaling, abstracling and indexing of scientific
documents, charging the information scrvicing ol scien-
tists and olher specialisls on «information hanks», which
should reccive their reference files in a form ready lor
use Je. g., on magnetic tapes/. That trend is already dis-
cernible in the organization paltern of the system ol sCi-
cntific and technical information agencies in a number ol
countries.

The basic unils of the nationwide scientific and tevh-
mical information nelwork in the USSR arc-—and will
bo — the scierdific and technical information departments
(STID) in R&D and D&D institutions and the technical
information burcaux (TIB) al large industrial enterprises
(lale in 1971, STID's and TIB’s acrcss the country {otai-
ted about 9,000); in addition, there are the interdisciplina-
ry regional scientific and technical information agencies
(sci-tech information centres in the {errilories, regions,
autonomous republics and aulonomous regions of the
RSFSR, 62; in the Ukraine, 6; and in the Kazakh Repub-
lic, 4; republican institutes of scientific and technical in-
formalion, 15), since these hodies are direclly connected
with science and production, for it is by them that scien-

- lists and engineers are served.

The regular operation of thesc information agencics
is Lo be supporled by the all-union (functional) ins{itutes
(10}, and central branch institules of scientific and te-
chnical information (82) /5, p. 13/. By functional here
and henceforward we mean an information agency which
fulfiis a certain information function (one or more) in the
interesis of the whole nationwide syslem of scientilic and
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tecimmical information. An example of a purely functional
information agency is the All-Union Scientific and Te-
chnical Information Centre (VNTITs) resposible for the
collecting, precessing, storage, refrieval and disseminaltion
of information about all started, implemented and termi-
nated R&D and D&D projects in the country. VINITI s
both a -functional (analytical-synthetic processing of all
published sci-tech literature, methodelogical guidance of
all research foward improvement and advancement oi
the national information service network and coordination
of this research in the country) as well as a central
branch institute of scientific and {echnical information
(servicing the system of the USSR Academy of Sciences).

At present STID, TIB and regional information agen-
cies-are spending a great parl of their efforls not on ser-
vicing scienlists and practicians, but on abstracting aund
indexing the relevant documents, publishing their own
abstract bulletins, keeping their own reference files, etc.,
that is on performing tire Tunctions which are charged on
the all-union (functional) and central branch institules
of scientific and technical information. This is due mostly
o the fact that STID, TIB and regional information bo-
dies are oiten dissatisfied with the subject schedules, co-
verage and/or time {erms of the information aids publi-
shed by the all-union and centfral branch institules of
scientific and {echnical information.

It STID, TIB and regional information agencies were
to be regularly supplied with current-awareness and ab-
stracting publications having the necessary subject sche-
dules and coverage, and produced in the required time.
terms — which could he achieved only via crealing com-
patible I1S in all the all-union (functional) and central
branch institiles of scientific and {echnical information-—
and il provisions were to be made for quickly meeting the
information requests necessitating a retrospective scarch
and quick execution of orders for photo copies of the
primary documents, then STID, TIB and regional infor-"
mation agencies could largely concentrate on more ad-
vanced forms of analytical-synthetic processing of scien-
tific and technical information — notably, on writing of
analytical surveys, developmental fourecasts, information

1

synthesis, ete,, and on a more profound and exhaustive
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study and meeling of the individual information needs of
ccientific and special users. ,

The optimum structure of the network oi scienlific and
{echnical information agencies in the USSR can be visia-
lized as follows. A nalionwide system of funclional and
hranch information precessing centres is to he crealed,
largely corresponding to the existing all-union and cent-
ral branch institules of scientific and technical informati-
on. These centres will be responsible for the analylical —
synihetic processing of the relevant documentary infor-
mation, striving to the greatest possible reduction of un-
justified duplication of intellectual efforls spent in other
similar centres: VINITI will process all published scienti-
fic and technical literature, VNTITs — all dala onslaried,
implemented and terminated R&D and D&D projects,
central branch institutes of scientific and fechnical in-
formation — the materials of the «upward» flow, i. c. such
unpublished documents which reflect the results of -R&D
and D&D work, data on new indusirial articles, advanced
know-how, etc. Indexed absiracts of scientific documents
will be channeled from the information processing cent-
res to the «information banks» on magnelic tape. The
main function of these banks will be 1o conduct informa-
tion servicing of scientisls and praclical specialists.

This approach means that every central branch institu-
ic of scientific and {echnical information must abslract
and index only all unpublished documents frem its parti-
cular «upward flows, updating the reference Tile it keeps
with fragments of ready-made search files necessary
for the branch of cconomy in question. These fliles should
be supplied on magnetic tapes from VINITI (for the pub-
lished sources), and from VNTITs and other cenira!
branch institules of scientific and technical information
(on unpublished sources). The main goal in that casc is
to bring down to a minimum the unjustified duplication
of intetlectual efforts spent on the costly  analytical-—
synthetic processing of the same scientific documents, but
not to -reduce the necessary diversity of the ' “secondary”
publications and services.

1t is necessary to build up in the USSR a rational
nelwork of «information banks», taking into account the
economic regions pattern and organized cn an hierarchi-
chal structural principle. The upper level in that hierar-
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chy will be formed by e «information bankss presently
under development at the all-union (functional} and cent-
ral branch institutes of seientific and fechnical informa-
tion: the medium level will be {he «information bankss»
o be created at the ceniral bureaux of scientific  and
technical information and {he republican institiles of
seientific and technical information (the regional bodies).
‘The next hierarchical level will - be the «information
banks» created at the leading STID and TIB, whereas
the lowest level of this hierarchy  will he the reference
information collections already exisling in all STID and
TIB. Although thesc collections — as well as the referen-
ce information collections of the regional information
agencies and of the leading STID and TIB —are not yet
called «information banlss, they virtually exist and fulfil
all the principal functicars of such banks.

" The hicrarchy of e «information bankss is lo form
an automatic system of «filiersy, allowing 1o the next, -
fiigher, level only such informtaion requests as cannot
be met by the lower-level «banks. This system of «fil-
ters» will be indispensable for ensuring the high effecti-
veness of the entire nationwide information nelwork. In
otler words, the practice should bhe introduced ol accep-
ting the requests only at the «bankss of the lowesl hic-
rarchical level, i. e. at the appropriate STID or TIB, ex-
cept for specially stipulated cases. That praclice should
be strictly observed. A request will then be sent to 2
higher-level «bank» only by the starting lower-level
bank if the latter is itself incapable of meceting it. Howe-
ver, the response will be sent directly to the user, inde-
pendent of the hierarchichal level of the  réspondent
«baik». :

Every «bank» must continually study the information
reeds of its users, and accordingly to update its reference
file with the accessions incoming from one or more in-
lormation processing centres. , -

The ‘«information bankss of all the above categories
virtually exist and are functioning in the USSR. The {ask
now is fo ensure the hecessary compalibilily of these
«banks» and to set the system of their interaction going
according to the principles set forth above,

It will be possible to organize a unified system of in-
formation processing centres and «information banks» on-
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ly ii these are cquipped with compatible third-generation
computers. The computers must have special peripherals,
including a lurge external memory and CRT displays; they
must operate in the time-sharing mode. Thereby the op-

- portunily wiil be opened for connecting logether these com-
puters — through the usuvual communicatlions  channeis —
into one uiified system, hierarchically organized. That sy-
stem — thanks to leleprinter and CRT displays — will pro-
vide praclically every scientist or practlician with a direct
access to any «information bank».

The all-union network ol photocopying cenires for
scienlific documents should have roughly the same locali-
zation pattern, structure and interacltion mechanism. The
105 148 mm sized microfiche holds a great promise as an
information medium and i should be broadly introduced
into the practice of information work. At a reduction ralio
of 20: 1, one microfiche holds from 60 to 72 pages, and at
a reduction of 60:1, as many as 475 pages, thatl is a who-
le book of the average size; if the reduction is 150: 1, one
microfiche holds up to 3,200 pages, that is 7 or 10 books!
Such microfiches are usually kept in catalogue drawers,
where one linear centimetire holds up to 40 of them.

When syocial photo materials which do not contain sil-
ver (e. g. diazofilm) are used, the cost of microfiches is
by far lower than that of prinled originals, to say nothing
of the costs of their enlarged hard copies. If the users are
provided with the sufficient number of inexpensive readers
and reader-printers, this will bring an efficient solution to
many involved problems: the furnishing of the regional
centres with the complete files of the publications and do-
cuments they need, publishing cerlain types of services
directly on such microfiches, making foreign literature by
far more available to the users, finding a draslic solution
o the storage space problem, elc.

Networks of «information banks» and  photocopying
centres should be suppiemented by a nationwideinforma-
tion referral service, i. e. a network of agencies capableol
giving the user a quick answer as to which centre e should
refer 1o for scientific and technical information he needs.
Besides, the existing network of «information analysis cen-
tres» should be substantially enlarged — these are bodies
created at the leading R&D and D&D institution and inten-
ded to wrile critical reviews and analytical surveys, deve-
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tlists of the highest qualifica-
tions should be cnrolled to Wairle Tor such cenlres;  ihey
- must be recruiled froin amongzctive researchers and desig-
ners. The overall functicnal scheme ol the nationwide net-
work of scientific and technical information agencics is gi-
verl on Fig, 6. ,

Special attention should be given {o the problem of
information supplies {0 the Managerial agencies of the co.-
untry. The crux of 1his problem ties, as we believe, in the
fact that while, on the one hand, the government agencies
are literally fiooded with an inlormation flow they are
unable to digest because of its Nonstrous volume and dj-
versily, on the other, the state management still does not
receive the sufficient amounts of information expressly
bprepared and tailored to its needs and fit for direct use in
Mmanagerial decision making. -

To solve that problem it will he fecessary to set up a
limited number of Special information analysis centres si-
bordinated, respectively, 1o the USSR Council of Ministers,
the State Pfanning Commiittee, {he Stale Committee for
Science and Technology, and the Presidium of the USSR
Academy of Sciences, Experienced scientists and expertis
of high renown should be enlisted to participale in the
activities of these centres. These centers should he endo-
wed with the exclusive authority for supplying information
to the supreme government agencies, whereas the latter
must have an opportunity for quickly obtaining any data they

need from the information bodies of any level or affij]i-
ation. ' . : ’
To ensure g fuller  ulilization . of available
scienlific  and technical information in R&D and
D&D projects, it sCems sensible to examine the feasibility
and cfficiency of introducing the practice of information
«defences of 3 proposed project. The information agency
concerned should be in that case made responsible — along
with the proponent of the project — for the consequences of
a failure to use al| available scientific and technical infor-
mation at the start of 3 project.

The conversion of science into a direct productive force
of the contemporary sociely confronts the latler with {heo
tasks of a considerable increase of the efficiency of rese-
arch and design and development, and g reduction of the
time taken to implement the resulis of these in practice.
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In the complex chain connecling scicnce and indusiry the
weakesl are the links responsible Tor (he praclical imple-
mentation of the resuls of science, Tor their mass-scale in-
troduction into industrial practice. To surmount the djf-

ficulties in this field a complex set of different measures

should be underiaken including the constant improvement
of the performance of {he nationwide system of scientific
and technical information. For that, it is necessary {o fi-
nish the merger of the information agencies into a system
ol intercunnected and interacling subsystems, whicl is to
be based on the principle of specialization. In such a2 SYys-
tem, the abstracting and indexing of the «downward» and
«upward» flows of scientilic documents will be carried out
by the network of functional and branch inlegrated infor-
mation systems. The development of these systems s
more and more becoming, as we believe, one uf the main
kines in the advancemeni of the nationwide network of
scientific and technical information agencies.
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P. J. Vinken
(The Netherlands)

THE ACTIVITIES OF EXCERPTA MEDICA

Excerpta Medica was founded in 1946 {o face the chal-
lenge of lthe world’s burgeoning biomedical literature.
A group of Dutch physicians founded it as the nucleus of
a reliable information service which would screen, select,
index, abstract and disseminale, in the English language;
the international biomedical literature in a most compre-
hensive way. -

In those early days «a most comprehensive way» en-
tailed the occupation ol two floors above a shoc shop in
Amsierdam’s Kalverstraat. Now Excerpta Medica .and
its subsidiary groups occupy more than 10 buildings in
and around Amsterdam, including a compuler complex in
the suburb of Osdorp. -

To keep pace with the ever-increasing speed of infor-
malion transmission, and lo take full advariiage of the
developments in the nascent computer industry, Excerpta
Medica established Infonet. Infonet is a fast-growing
division which spearheads all the progress in automation

“and computerization. It designed and developed the au-
tomated system for the storage and retrieval of biomedi- !

cal -information which was first operated by Excerpta Me-
dica in 1968.

Before explaining Excerpla Medica's system in detail,
it can be indicated how considerably that system has
evolved during the pasl 24 years by examining the exis-
ting Excerpta Medica/Infonet structure, and the shape of
things to come. '

Infonet has daughler companies and divisions speciali-
sing in different areas of study:

— Dynaflow, which handles the applied mechanics, in-
cluding solftware for experimental and theoretical research
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and calculation in heat {ransfer, fluid dynamics, and
one- and {wo-phase Tlow sysiems.

~— Digityp, ofiers automated {ypesetling, page make-up
and sofiware for book production. Il is the graphical sys-
lems division.

—-" Rescona Engineering, is an engineering consuliative
company which invents new autfomated production proces-
ses, itstruments for hospitals, etc.

—- Inionet Electronics is the hardware division, adapting
cotnpuler equipment and peripherals to mect %pguha re-
q.mrements it is active in data engineering, cybernetics,
cle. New-equipment is developed where a(]dpl}OIlS do not
suffice. ]

— Eltrac is the division which anages the Excerpta Me
dica computer center at Osdorp, in Amsterdam. It is stafl-
fed by systems experts, programmers, and hardware engi-
neers.

The center is based on an NCR 315 RMC processor,
with its internal memory exiendable to 160 k and a very
large magnetic card storage in the form of CRAM-5 units
(some units are alreandy reserved for Infonet’s planned
on-—line networks, job scheduling, for batch processing
with interchangeable decks, eic.; additional unitls, are
available for other real lime cl)plchltlt)l'lb) To extend the
memory even Jurther, two magnetic tape units, each of
32 ke, were connected.

An NCR-321 switching compuler has bcen installed
to control on-line use of the daiabanks: up to 100 ter-
minal connections are possible.

There are programs interlinking the hardware’ com-
ponents of the configuratlion, mput and output routines,
retrieval operations — either for specific search requests or
for the dissemination of current and/or retrospective
information —and for the on-line use of the databanks.
Infonet makes available a series of programs for sub-
scribers to the Excerpta Medica computer tape services
enabling them o make the most effective use of the tapes
in their own computer facijlitlies.

Infonet’s new automated information networks

Integrated Hospital System; Infonet plans lo take the
strain off the hospilals in the Netherlands by automating
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the transmission of informaiion within each hospital and
by terminal-linking the hespitals in a national netwark,
All administrative work, classification, paltient{ irccards,
files of urgent datu, and medical research will be stream-
ltred.

So [ur, Infonet has linked its computer centre with a
visual display terminal at Leiden University Hospital. It
has proposed the integration of medical registration Tiles.
Work is now in progress to inlerlink the archives of the
pathoingical institutes of Amsterdam, Leiden and Roller-
dam, and the TINO Institule al Rijswijk. (sece figure |
and 2. ‘

integrated Libraries System; (see figure 3) a group
headed by tbe director of the Royal Library al the Hague
Is assessing a system planned by Infonet Tor an automa-
ted Dutch national bibliography and documeniation depot.

Experimental Information Network EM[CRIproject<

18M 380/50Date. ‘ .
cett /h Academic Hospital
Nomputercente . —~ Leyden
Universily Ley- [ @
den
-

~

o

EM editoriad offices
Amzterdaem

NCR 375 RME CRAM &

Fig. 1.  Experimenial information network
<EM/CRI project»

This system — the Pilot Project for Integrated Cata-
logue Automation (PICA) — proposes a riew central cata-
logue which will be consulted by scientific, university and
general libraries in the Netherlands and abrcad by tele-
communication or interchangeable computer tape.
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PICA will be compalible with other library systems
such as the MARK Tl but unlike other systenis under de-
velopment, which employ sorling lechniques, Infonet has
devised a search paltern allowing for inler-computes
conversation. This will enable the library user to formula-
le the most precise deflinition of the publication which he
seeks, by author, title, subject, form of publication clc.
Infonet’s policy in consfructing an information svsicm
calls Tor the most intensive co-operation of soflware  and
hardware experts on the one hand, and the key specialists
in the pertinent Tield of information on the other.

This cnsures that those who will evenrfually be wor-
king in co-ordination with ihe system have participated
fully at all stages in the planning ol that system.

The effectiveness of this policy was clearly illustrated
.in the development of the Excerpta Medica system, which
was shaped by continual dialogue befween Infonet desig-
iers and the stafl of Excerpla Medica who now work with
lhe syslem (see figure 4).

Systems analyst

User ¢ Programmer

Information specialist{ Computer
systems_design

Search what Store_ what

Search how £ Store how

. Fig. 4. Continual dialogue hefween Inionel
designers and the stail of LExcerpta Medica

Why Exerpta Medica?

The so-called informalion explosion has been with us
a long lime. We have had a rapid rise in the number of
technical and scientlific journals since the turn of the
cenfury. It is particularly interesting that those coun-
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tries, such as Japan and the USSR, in which technological

development had a laler onset than the USA and Western
Europe, are now experiencing a rapid growth in the pro-
duction of technical and scientific information.

The biomedical area, wilh which Excerpta Medica is
concerned, represents a very large proportion of the whole

~scientific literature field, a relalively consiant proportion

in all countries — contrary to the idea many people may
have that most journals are technical or in the physical
sciences. The linguistic problems with  which Excerpta
Medica is comemec[«—wabs’uadmn and {ranslating the

foreign biomedical literalure into Iﬁngl‘ish——nre increasing
~in importance rather than decreasing. Contrary lo gene-

ral beliel, English is not hecoming moie and morc wndelv
used as the ]cln("L]dOC of publlcatlon but actually reached
a peak, in terms of proporlion of journals, in 1920, since

~when ils position has been increasingly eroded by the
- widening use of Russian, Spanish, Japanese and langua-
© ges of the «third worlds. Briefly, that is the scope of the
f plohtem which Excerpla Medica is tackling.

Excerpta Medica is probably best known in medical

- communities throughout the world for its publication of
“monthly abstract ]ouma]s (see figure 5). In addition to
- the 36 journals of the regular series, into which the Tield
- of biomedicine has been divided, another 20 or so «special
- services» are published on more limited subject arcas

such as Fertility Contirol, Atherosclerosis, Contact Lenses,

- Gram-Negative  Infections, Epilepsy, Multiple Sclerosis,
“and the like. All of the regular monihly journals and some
ol the special services are now «composed» entirely by
-compuler, and all the information is slored in the compu-
- terized databank. Whereas the 36 journals of the regular
" series are distributed on subscription, the more highly
" specialized special services are sponsored by various phar-
- maceulical companies, societies or governmental organi-
. zations, and are thereforc generally distributed free lo
. a select mailing list. The computerized databank, provides
- bibliographies and answers to questions on demand. Ex-
~cerpta Medica also publishes textbooks, symposia, mono-
. graphs and the proceeding of congresses, and has assisted
~in the organizalion .of symposia, provxdcc translation ser-
- vices, and done developmental work in the audiovisual
carea (films and closed-circuit television).
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‘source fjournals according to discipline

Fig. 5. Source journals according to discipline

About 500 full-time staff members work in {he Am-
slerdam offices, plus the parl-lime physician-editors,
in addition to the 700 editorial board members and some
4000 pari-time abstractors who are scattered. all over
the world. More than 3500 biomedical periodicals, are re-

ceived by Excerpta Medica from possibly 15,000 such pe-

riodicals published in the world; his results in a flow of
about 100 issues per working day, which yields about
250,000 biomedical articles per year. All of these are clas-
sified, indexed, and stored as citations in the databank,
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and about 60% of them are absiracled (the most signifi-
cant ones). Each abstract appears, on the average, in
about 1.6 different Excerpla Medica publications. All of
the journals received are microfilmed in  collaboration
with the Royal Netherlands Academy of Sciences, resul-
ting in a microfiche hlc which  now contains  about
20,006,000 pages.

Each of the 36 regular seclicns has an international
editorial advisory bOﬂid, lotalling some 700 physicians
and other specialists in all, {o collaborale with {he execu-
tive chief editors and the editors of the individual sections
to provide direction and guaraniee high standards of
qualily in seleclion, abstracting and indexing.

Most sections have more than one edilor and some
have 3 or 4, resulting in a lotal of about 80 specialists.
These specm]lsis do all the selection and indexing and
supervise the content of the abstraclts. Excerpia Medica
has a linguistic problem however which is aggravated by
the fact that it publishes in English in  a non-English-
speaking country, so that most of the editors lack a na-
tive knowledge of that language. Consequently the lin-
guistic supervisors (usually p]'ly’%](_ldﬂs of English or Ame-
rican extraction, living either in Amsterdam or in Eng-
land)} edit all texts before publlcatlon from .a ]ll‘IO”LllSil(_
point of view. We also require a corps-of tranb]atms to
translate abstracts that have been prepared in other lan-
cguages {often the original language of publication, some-
times Dutch or Gelman) into English. The t{ranslation
bureau, which was originally established to salisly the
internal needs, has now expanded inlo one of the largest
biomedical translation bureaus in the world, providing
about half of its. 2,000,000 words per year t{o outside

| clients. One of the characleristic features of this service

is that alt work, about 70% of which is into English, is
supervised by a second person with a native l\nowledrre
of the target language.

In order to separate the very best of the source materi-

- al, the 3500 journals are sorted according to qualily. Es-

sentially, the world’s biomedical literature is divided into
4 roughly cqual groups of journals: general medical jour-
nals which may contain articles on any subject and which
can be divided into «good» and «mediocre» general jour-
nals, and speciality journals (also divided into «good»

215



or «mediocre»). The specialily journals are divided into
the 36 current seclions of Excerpta Medica. This informa-
tion («General» or «Specialily», «Good» or «Mediocre»)
is coded in the databank, a priori per journal, so that a
searcher can restrict his search {o a limited segment of
the biomedical lilerature if he so desires. Excerpta Medica
also provides partial coverage of a number of general sci-
entific journals, such as Nature and Science, which frequ-
ently publish articles of a biomedical nature.

Since there is some inconsislency in the use of the
term «citation» as it pertains to a scienlific article, the
elemenls of the cilation as wused by Excerpla Medica
should be deflined. For every article, {here is an English
title and (unless wrillen in a different orthography) ~ the
toreign litle; codes for the language and country of publ:-
cation, the first three or four auilhors, the author's instilu-
tional address, the abbreviafed name and Coden of the
periodical, the volume and issue number, pagination and
year, and the year of inpul inlo the databank (ihis is gi-
ven by the first two digits of the .produclion number).

Processing of source journals

All of the source journals are Tirst microfilmed, cover
to cover, in conjunction with the Royal Netherlands Aca-
demy of Sciences, and are stored as microfiche. The jour-
nals are then brought to the edilorial depariment where
they are [irst examined by the assignment edilors. These
assignment editors make a preliminary assignment of
each original arlicle, including cditorials and lellers lo
the editor, to one or more of the 36 seclions of Excerpta
Medica; thus, by writing the seclion number or numbers
onn the article, they provide what we can call the first de-
cimal of the classification. The journals are then made
accessible to all of the seclion editors for 5 days, during
which time they can add their section numbers {o other
articles which may not have been assigned to them origi-
nally. This 5-day period also gives the editors of the spe-
cial services (sponsored SDI journals) the chance to se-
lect articles for their publications, which are intended to
be reports of only the «creams in their = selected fields.
From the preliminary assignment stage, the journals are
sent to the coding depariment where the citation of each
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article is prepared for input. This means that appropriate
code letters are assigned to ihe author's name and ad-
dress, original and English title, etc., that the appropriate
abbreviations arc indicated, and that a correctly edited
English title is provided where necessary. This iforma-
tion is then punched onto paper iape by Flexowriter and
ied into the computer wilh the scelion numbers, The conm-
puter provides an immediate print out of each day's inpul
which is then sent to the proofreading department alonyg
with the original journals. Any corrections necessary are
made directly in the compuler memory by means of a cor-
reclion program, aflter which the citations arc permunent-
ly entered into {he databank and assigned a production
aumber. On a weekly basis, the computer prinls a scries
of composite forms, the abstract-index  form, Tor cacn
citation and each seclion to which it has been assigned;
cach part of lhis form contains the full citation of the ar-
ticle plus the section number. The journals are then torn
aparl and cach set of absiract-index forms is clipped *s
the corresponding article.

These articles with abstract-index form attachad are
{hen sent, in turn, to the classification and .index cditors
of each inlerested section. The chiel editor of each sec-
{ion, beginning with the primary scction, must do 1wo
things: classify the article into one or more of the subca-
{egories of his section, and decide whether he wants an
abstract of the arlicle to appear in his monthly booklel.
The article is then passed (o the index edilor (usually a
different person), who assigns the primary, secondary
and item-index terms. As soon as the article has been
classified and assigned primary indexing ferms by the
first section edilor, the appropriate form is torn off and
sent to the computer, belore any work is done on the ab-
siract. The composite form provides a separate detachable
sheat for classification numbers and primary indexing
lerms for each section so that these may be written and
entered into the databank without awaiting further secon-
dary indexing. If a search is done while an article is still
being processed, the searcher al least has a chance oi
retrieving a classified and partly indexed citation, and la-
ter a fully-indexed citation, while ihe abstract is still
preparation. The abstract form is then sent, with the ar-
ticle, to lhe editor of the primary section, who is resporl-
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sible for preparing the abstract. If the primary seclion
editor feels that {he artmle is nol worth abstracting, then
the editor of the nexti section receives the responsibility.
Assuming that at least one cditor wants an abstract Tor
his seclion, he sees {o its preparations, cither by writing
an abstracl himsell or by having the arlicle sent {o one
of our.4000 medical absiractors all over the world. In
many cases the abslract will then have {o he translaterd
into English, and in most cases the English version will
have o be checked by a linguistic supervisor. Eventually,
the entire abslract is also fed into the databank.

Editoriat Jepartment |Lomputer Date bank

== 2 Citations )
C;_-r:'}inaf article ]
.l Llassification forms j
= | Muftip.fe classificalions
)
| index forms )
C —Irdex terms ]
J
al Abstract forms ' J
= I% L Abstract )
AUBLICATIONS

Iig. 6. Processing of arlicles for mput ef |
appropriate information into computler daia bank

Although the classification and indexing is done in-
dividually for cach scclion, the same abstract which has
been prepared for ihe primary section is used, with a few
exceptions, for the other sections. At any stage, cilations
with or without abstracts can be printed out, as hard

218



copy or on magnetic tape, in response lo search requests.
When sufficient abstracts have been accumulated in 2
seclion for the monthly journal, the computer aulomati-
cally composes the pages, assigns abstract numbers and
page numbers, compiles the author and  subject indexes,
and produces a filin which can be sent {o the printer. One
of the characteristic Teatures of the Excerpla Medical ope-
ration is the conslant interaction belween the computer
and the editorial staff. This is an example of a complelely
integrated information storage and retricval system.

An information system is only as good as ils index,
which represenis the handles by which the information
can be retrieved. If the indexer and lhe searcher were
always the same person, then almost any indexing system
would suffice, but the problem is preciselly that the minds
of the indexer and the searcher, even when bolh are medi-
cal specialists, often run in different channels, For this
reason, the editors of Excerpla Medica have developed an
indexing syslem wiiich works by means of three different
approaches: the subject index, the classification systen,
and the ilem index. The classification system and item
index are a priori, fixed or semi-fixed  systems, while
the subject index, which provides the most specific ret-
~ieval, is a [ree a posteriori system which has two le-
yels — the primary terms and the secondary terms. All in-
dexing in Excerpla Medica is done by medical specialists,
and the goal is to provide access 0n either a broad or
highly specific baslis, according to the needs of the sear-
cher (see figure 7).

DOCUMENT PROCESSING

Subjectf Indexing Classirication Item Indexing
Fledical speciafists Medical specialists Medical speciati
Open:free oh.af:cq of words | Openended Cfosed peciatists
Twa Cevels of weight Decimal 999 possibitities
Automatic permutationof Polyhierarctical

primary terms
Automatic thesaurus
70000 primery concepts 2000 cutegories 50 catogories ’
Depth:no timitations Mazinn deplh:5 Mozimum depth: 10

Fig. 7. Document processing '
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The editors of each section have specified a detailed
classilication system with a possible depth of 4 decimals,
so that the various subdivisions of all the seclions total
about 3,006 pigeon-holes into which any article can
be placed. This system is open-ended, so {hat new  stih-
classificalions can be created al any time, and ig polyhi-
erarchic in structure. A maximun of b different  classifi-
cation numbers can be given {o any article within cach
section; of these, the first delermines where the abslract
will appear in the monthly booklet, but all are equally
valid for relrieval purposes. Relrieval by means of classi-
fication number is a very powerful fool in many cases in
which the search question coincides with a subcategory,

The ilem index is a list of terms which are considered
lo be too broad for use as primary index lerms but which
are often useful for specific relrieval. These are compa-
rable {o secondary subject-index ferms, which are not
thesaurus-controlied and are thercfore generally not com-
puter-searchable, 1o which numbers have bheen assigned.
The item index is a controlled ]ist of secondary concepts,
witlt a maximum of 999 numbers, only about 55 of which
are now in use; up to 10 numbers cair be assigned o an
article. These are mostly  concepls such as «childs,
«in-vitro studys, «ral», «model» which serve lo specily a
search further in conjunclion with the appropriate subj-
cet-index ferms  or  classification numbers. The  ilem
index is intended purely for compulerized relrieval and
does ot appear in the monthly journals.

The goal of Lxcerpla Medica is {o index as specifi-
cally as possible, much more specifically than woud be
possible with a limiled number of terms, and {o make
maximal use of the computer while keeping the -inteilectu-
al work in the hands of the medical specialists. The
subject index consists currently of about 120,000 thesau-
rus-controlled primary terms — each of which is stored
in the databank in the form of a 7-digit  number, - plus
see — also references from broad terms to narrow.terms —
and about 250,000 synonyms. These synonyms are also
stored in the databank (ihe thesaurus file or MALIMET),
so that the indexer or searcher need not consult the the-
saurus but can use natura] language to express his idecas,
language which {he compuler will translaie into accepled
preferred terms. There is no limit fo {he number of index

290



terms which can he assioned to an arlicle. The indexer
freely assigns any "\(.‘L()l]{lc”\ terms which may oceur io
lrim, somelimus Torming a sort of lelegraphic mini-ab-
stract.

When it comes lo printing the subject index in  the
monthly journals, the primary lerms are auttomatically
rotated so thal each appears in ils proper place in the
alphabet, followed by the other primary lerms and then
by all the secondary lerms. Thus a search «by hands lor
any of the preferred lerms will unearth all the other re-
lated indexing terms. Significantly, all indexing at Ex-
cerpla Medica is done from the enlire source r.nuLle not
just the title or the title with the abstract.

The synonym problem, a serious stumbling block for
any free indexing system, has been solved at Excerpla
Medica by the development of MALIMET, the Master List
of Medical Indexing Terms, a compulerized thesaurus
which is far loo u)mpieh ensive to be used by hand (lhe
computer print-out is a pile about two  melers  high)
but which automatically translates synonyms into preler-
red terms. For example, the word «cerebral tumour», in
the British spelling, is aulomatically transformed inlo
«brain tumor» by the computer. Only «brain {umors will
appear in the journals, and only the numerical equivalent
of «brain lumor» will be stored in the databank.

. MALIMET was originally built up by asking each of the
scction edilors to provide a list of primary 111(]»::\1[1(1r lerms
for his fieid, along with as many synonyms as poss:hle
Alter cllmmaimg the internal contradictions, (hese
25,000 or so primary terms were then fed into the compu-
ter with their synonyms. During the next two years, whe-
never the computer was offered a term which it did not
recognize, this term appeared on an «error lisl», which
was then processed by the specialist index editors. Every
term on each weekly error list had to be disposed of either
by entering i as a valid new primary term, or as a syno-

- nym of an.existing preferred t.rm (so that in the futurc it

-~ would be translated automatically), or by correclimg a
. typographical error. In this way (and the process is stiil

. continuing), the number of preferred terms grew to about

i 120,000 and the number of synonyms to about 250,000.

* The only type of prelerred term still being added in signi-
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licant numbers are drug names, hul the synonym folal is

expected to go aboal 500,000, o
Examining the organization of our computer files

(see ligure 8) in a litile more detail, let us firsl look at

Thesaurus file organization

output file1: PT number to PT

0000001 ++-+PTe
0000002 «---»PT«k
0000003+« -*PTa
0000004 «»-«=PTe
0000005 +++»PTwn
0000006+---»PTH

input fle2:  Any term to PT number

PTa» NOA » A, A A, see also..

PTs » NoB » B, B. B, see also..
SynA: » NoA » PTa

PTc » NoC » C, C. see also...
Syn.B: » NoB * PTa
Syn.C, »*NoC » PT: o

PTo *NoD » D, D, D: D. D see also.

Fig. 8. Thesaurus file organisation

the two [iles required for our thesaurus: an output file in
which the preferred térms are lisled in numerical order,
and an input ftle in which all preferred terms and syno-
nyms are listed in alphabetical order, followed by the pre-

ferred lerm (PT) number. How does this ~ operate in

practice? Any term chosen by the indexer is transformed
into the proper number and stored in the databank in nu-
merical form. During the retrieval process, the search
terms are again translated into numbers, and the nume-
rical then transformed into analphabetic oulput by means
of the output file.

All of the information in the databank is stored in
three different levels, each representing a different degree
of accessibility. The first-level or rapid-retrieval file is |
characterized by its short, fixed-length terms, permitting
sequential organization and rapid access. This file con-

B l{fc‘??.?

A ruiToxt provided by ER



tains the primary and item index terms (which, of course,
are stored in nuwmerical Torm) plus the classiiication num-.
hers. Coden code and year ol entry, and finally the «add-
ress». or coded location, of the rest of the citation and
abstract data in the other files. A search ol this lile is
rapid bul can only yield numerical information, which
must then be used as the key to oblaining the entire ci-
talion or absiract from the second and third levels.
A search for a particular author, since this is not a fi-
xed-length term, is thus slower than a search by primary
index eniry (see figures 9 and 10).

Thesaurus: system’s superviser

output file
pt numbesto pt

A
]
8,

output [ ot

input fite
any term to pt number

(AT nﬁ [ At numboer |

retrieval| any term

indemer @@_—-_—._—;_L-T'l

pt numbers }—{ pl numbers)

\i

DATA BANK

Fig. 9. Thesaurus; system’s supervisor

The organization of the files can be explained in a
slightly different way as follows. One magnetic card is
devoted to a sequential address filc listing producticn
numbers together with the «address» of the citation, index
terms and abstract for that production number in the
other files. Another file is a sequential listing of citations
in numerical order (since the citation is fed in at the time
that the number is assigned); these cilations, however,
are variable in lenglh. Another file consists of production
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File organization in data dank

frimery index FIRST LEyEL | :
70 A Firf e . Com Pl
%Eﬂ;ﬁi‘gfia n #7.10 (ag.'._-zbm:s‘pz'r yzir
P * SR00L, FLEEd lenpilh ifems

Journal code AT 2
Year of entry * sequentinlly organized

Address
L ZP%? of entry SE L‘Uhflg LEVEL
uthor’s name (s) % 60.10°symbols per year
Year of publication » sequential or randam aocess

Country of origin oy article

Drégmal language of article _
Coden code of periodicat

Jection number indicating medical specizity
Chapter numpers in classification system
Primary indexing terms '

secondary indexing terms

- Item i.ndez‘éng Lerms

™ Complete citation THIRD LEVEL,
Atl indices 2 140,105 symbol s
Classifications per year ]
Abstract * randomly organized
*70RAMY decks
per year

Fig. 10. Iile organisation in data bank

numbers, lisled at random, each followed by all the pri-
mary index lerms (in numerical form) and then by all
the secondary index terms, and a final file consists of ran-
dom production numbers each followed by an abstract.
Note that the index [ile is not inverted, providing for -
much grealer economy of operaticn when a large num- ;
ber of searches are run simultaneously. :
The drug literature service or Drugdoc (see figure 11) |
is run in many ways just like any olher section of Excerp- !
ta Medica. The seclion is very large, however (represent- :
ing as much as 25% of the whole databank), and no’
abstracls are written specifically for it (although many .
of the arlicles may be abstracted for other seclions). It
is intended primarily as a computer service (although a:
printed, abridged publication called the Drug Literature:
Index is available). Input into the system for the drug
project is the following information pertaining to every !
drug and chemical compound cited: the full citation of :
the article; the generic name of the drug or compound; !



the experimenial name andjor code, i an experimental
drug: the trade, or brand, name; the chemical name ol
the drug; chemical structure information (Wiswesser Li-
ne — Formula Chemical Nolation);  clinical indications
and contraindications: clinical «nd plwrmacologic;}l of -
fects; untoward drug effects; the name of the manulactu-
rer and the focation of the manufacturer. This informa-
tion is extracled from 10,000 arficies a vear and more.

Drug Literature service

(,3,000j0urnats
i ~200,000 artictes 0,000 articles on drugs
L m——selection--——

1

iclassisication

. , mical imlexi
pharmacotogy indexing_] ij cal tnd Ty
=1 wiswesser coding!

l{
1
[}
I_'T—"""'_--'.-_r'_-—-‘ r'———b——l p— - """-_-'__-‘I
magnetic tagel |searches | . :
b L3 1\ medical indezeng
: / L. 1
L)
r=7==3 I:
[ §.0.1.L-4  computer !
be—wed | pemesmccre—e—=- -

]
1
1

Fig. 1l. Drug literature service

The articles are indexed particularly deeply from three
points of view by three sels of specialisls: medical, phar-
maceutical and chemical. Many chemical journals have
been added to the collection of biomedical and related
journals to afford betler coverage in this seclion, the pur-
pose of which is to include arlicles describing bioweical
effecls of chemical agents, particularly drugs or powntial
drugs. These arlicles are classified into 186 pharmu: ome-
dical subgroups, and are then indexed by a plhysidzun, a
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pharmacologist, and 2 chomist who also provides a Wis-
wesser code. For an even more comprehensive documenta-
tion ol drug literature it ling been decided to use a chicmi-
cal Tragimentalion code too. The information is stored fo-
gether with at) other Excerpta Medica information in the
databank. where it is available for retrieval in response
to search requests, and is also available in the form of
regular computer tape and/or hard copy.

A special sub-seclion of the drug project is the Adver-
se Reaclions Titles, a monthly listing of indexed classified
titles for all articles reporting a side-cifect of drug the-
rapy. '

A review of the databank status in June, 1970, showed
thal 213,369 citations [or the 1969 series had been pro-
cessed thus far; 91.7% of these had been classified and
77.5% indexed. For the 165,277 classified and indexed
iterns, the average number of classifications per citation
was 2.18 and the average number of primary indexing
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classification sofl ware-fard ware
ttem index peripheral equipment
subject index|” | current and retrospective
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Fig. 12. Excerpla Medica’s informaiion
dissemination scheime
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ferms per citation was 4.96; 135,183 of {hese ilems were
cabstracted. With particular regard {o the 32,776 druy
items in the series, the average number of specifically
Drugdoc classilicalions and Drugdoc primary indexing
terms per citation is 1.94 and 6.05, respeclively. Hall  of
all items were classiflied and indexed within about 12
weeks after input of the citation, while 509 of lhe abst-
racling efforl was completed in about 22 weeks. (see [i-
gure 12, Excerpta Medica’s information dissemination
scheme),



W. Pirog
(Poland)

THE USE CF COMPUTERS IN SCIENTIFIC,
TECHNICAL AND ECONCMIC INFCRMATICN
iN POLAND

The problem of using compulers in information pro-
cessing have, for many years, been of vilai interest lo the
Polish information service. It is the concern of The Central
Institule for Scientific, Economic and Technical Informa-
tion, a number of branch and plant information cenlres
as well as of some universilies and research cestabiishe-
ments. Both theorefical as well as experimental and im-
plementation works are now in progress. Special atlen-
tion has been given to this problem by the Branch Centre
of Technical and LEconomic Information at the Instituie
of Ferrous Melallurgy in Gliwice, Branch Information
Centre at the Cenlral Construction and Rescarch Burcauw.
of the Shiphuilding Industry in Gdansk, Chair ol Econo-
mics, Organisation and Planning atl the Technical Univer-
sity in Wroctaw, Information Cenlre of Electronics and.
Teletechnics UNITECH in Warsaw, institute of Mathe-
matical Machines in Warsaw, [ustitule of Building Teck-:
nology in Warsaw, Ministerial Centre ol Technical and
Economic Information in the Minisiry of Heavy Inaustry:
and Nalional Lihrary. ;

The forerunners of the presently developing initiative
in the use of cempulers Tor information processing were:
the works accomplished as early as in the [first hall of
this decade by the Branch Centre of Technical and LEco-
nomic Information at the Inslitule of Ferrous Melallurgy:
in Gliwice, Branch Information Cenire al the Instilute of?,,
Zootechnics in Krakdéw as well as Chair of Economniics,:
Organisation and Planning in Technical University in;
Wroctaw. : :
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The first two cenlres worked out and implemented the
systems with perforated cards computers uscd, hut the
Chair used for ils works the compuler «ODRA 1005» con-
structed in Poland.

The rescarch work and the tests that have, for scve-
ral vears. been carricd on by the Information Centre  at
the Inslilute of Ferrous Metallurgy in Gliwice, have resui-
Hed in a peculiar system of information relrieval by means
of perforated card machines of the Hollerith type instalied

in the specialized Entreprise ol Analvtical and Perforaled

Card Machines for Metallurgy.

| Machine cards have heen used to organize {he holdings
“of al' useful bibliographical units inserted in «Expross
Tnformation of Ferrous Metallurgy and Steel» published
by the above-mentioned Centre. A alossary of most Tre-
quently occuring and usciul terms (2500 words) and a
code interprefer have been prepared for the description
of documents. The cards are chosen from the collection
ol headings by means of a selector. For these headings
tabulagrams are printed with the help of a tabulator that
contains the dala enabling to indentily the document,

To mechanize partly the informalion processes in - the
Institule of Zoolechnics a set of perioraled card machines
of the ARITMA type and teleprinter have been used, The
characleristic fealure of the system used was also the
preparation ol a glossary of key words conlaining, in an
“encoding form, a set of . chosen concepls used o describe
the document. As a maller of Tact, the glossary appears
{0 be a classification sysiem. The efforts that have been
made to use the UDC symbols have nol proved Truitful
because of the insufficient depth of the UDC classification
in the class 639 from the viewpoinl of modern zootech-
: nics. -

: As far as the palent information is concerned the Tech-
-nical Universily in Wroclaw has carried oul the experi-
“mental works for the Polish Bureau of Palents, Petroche-
“mical Works at Plock as well as for the Union ol Maii-
: Made Fibres. The machine ODRA 1003 which has been
“used for these experiments does nol possess an external
“ memory and therefore could neilker be used lo form large
“information collections nor for automatic processing ol
“ them, bul it could be used as a setector of recordings lo
¢ be put down on thepaper tape Tor making up the simpie
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lists. The necessily {o apply as a memory the perforated
tape and organization of the tape files prevent from using
this method for practical purposes. Nevertheless, the expe-
rimentai works are being continued on information sear-
ching from the collection of patent specifications provided
with the American patent classification.

Bibliographical descriptions of patent specificatlions
arc being carried on {o a perforaled tape. The program
that is introduced into the machine contains, among other
things, the table of conversion from the American clas-
sificalion 1o the classification used in Poland.. The ma-

chine reads the perforated tape, and descriptions which

correspond to a given class used in Poland are writ-
ten down on the printing device in the form of lisis.
The next cenire of lhe initiative taken on the use
of computers for_information processing is the shipbuil-
ding industry — The Central Construction and Research
Burcan of the Shipbuilding Industry  in Gdansk which
cooperates with the Branch Information Centre. For these
purposes the computer ELLIOT 803, equipped with the
tape memory, was used, and the system was given the
name APIS (Automatyczne Poszukiwanie Informacji Syn-

tetycznej — Automatic Search for Synietic Information).

The system was elaborated in 1967 and put into operation

in 1968, and is designed:

. to make up and keep up-to-date 1the collection of
bibliographical information |

2. to prepare the topical bibliographical lists on lhe re-
quests of users.

The information is a bibliographical description mar-
“ked with the appriopriate heading of their "own branch
decimal classification. Bibliographical descriptions are put
down on the card Format A6, and are carried on fo a
paper tape by means of {he automatic writing device
«OPTIMA 528». This tape constitules the collection which
brings up fo dale the conients of the basic collection
and, besides’ it vontains the subject matler of lhe next
issue of the Information Express— BIS published by

the Centre. The primary task of the APIS system is to

~make up topical bibliographical lists, on the basis of
the  existing holdings to meet the user's requests. The
user’s enquiry is being transformed by a specialist from
the section ‘concerned with cooperation with a computa-
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tion centre, in accordance with the rules and terminology
for the scarching program. At the same time twenly inqui-
ries can be introduced into the machine, The prograi
enables to restrict the topical bibliographical list to a
definite period and definite journals and enables {o ob-
serve {hese two limitations.” It also makes possible (o
print the topical bibliographical lists according to the
heading waords .of branch classification, and after the
nanmes of the ships. :

The information processing in the APIS system is
performed by means of the five programmes: updating
(making the main coliection more complete), the vontrol
printout of a complem<tary collection, making up of the
topical bibliographical lisls on the ground of scarches
done in the main collection, modification ol the mdin
collection and subsidiary collections, bringing up-to-date
the main collection by removal of the outdaled ilems from
it and from the subsidiary collections and the printouat
of these items. |

The subject of the continued rescarch done by the
Central Construclion and Research Burecau ol the Ship-
building Industry in Gdansk is to organize, by exploiting
computer for information retrieval relevant to the faclo-
graphic data relating. to lechnical paramelers of ships,
data needed for designing calculations, building techno-
logy as weil as the inforimation for menagerial stafl.
The research and experimental works are now in pro-
gress.

Much atlention is given to the automation of infor-
mation processes by the Institute of Mathemalical Ma-
chines in which the Branch Information Centre develops
its activities. In 1967 the Institule undertook research and
preparatory work with the aim to mechanize the publi-
shing works of the «Information Bulletins of the Institute
of Mathematical  Machines — Bibiliography, claboralion
of the subject index, and information retrieval. The subject
of the publishing work on the «Bulletin» are bibticgra-
phical descriptions relating to computers, and for marking
ihem with their own classification has been adopted. The
system has heen called INBI (Informacja bibliogralicz-
na -— Bibliographical Information). The first version of
the system has been accomplished by means of the Polish
make machine ZAM-21 which ook the nane INBI-A: Be-

231



cause ol unlypical classification used and ifs unique nafu-
re, the system could not be widely made known.

The nexti version of the INBI system is the INBI-B
worked out for the Polish mgchine ZAM-41 which is
equipped wilh the units of magnetic tapes. The biblio-
graphical descriplions for this  sysiem were enriched
will the additional delails reiating to the date of pub-
lication, language symbol and the symbel of lhe kind
of a document. The INBI-B system is of the publishing
naturc. The system of searching progranunes has been
elaborated for the retrieval of hibliographical informa-
tion which was given the name INBIS (Search for Bib-
liographical Informalion). The syslem also Tunclions by
the use of the machine ZAM-41. The seleclion of the
informalion from .the colleclion and its preparation in
the form of topical bibliographical lists can be made
lo answer enquiries which correspond {o the classi-
fication part (symbols' parl) of the description or to
their lextual parts. As regards the last case, descriptions
are chosen according to the correlation of word sequences
contained in an inquiry willh those in the collection. A se-
arch request formulation is inlroduced into the machine
with the help of a perforated paper lape. The lime of
search done in collections depends on e degree of com-
plexily of requests. The time ol scarching of 1000 ilems
in the colleclion for simple requests with {he classilica-
tion part amounts only to aboul ! minute, hut for compli-
caled requests with a widely build lextual part the sear-
ching” time of 1000 ilems in lhe collection is 7—8 times
as the former. The IBIS system is, undoubtedly, very
inleresting, buf it could not be widely used, and thereflore
it ought {o be considered experimenial as far as the re-
cording and alphanumeric search are concerned.

The problem of mechanization and aulomation of in-
formation processes were the subject of interest to the
Central Institute of Scientific, Technical and Economic
Information as early as {he years 1964—65—66. The job
that was done was of introductory nalure and it was
limiled to the research on literalure and elaboralion of
the idea aimed at organizing and carrying on the cxperi-
ments. Some works being the part of the research prob-
lem were, among other things, carried oul within the
compound research'plafr_t which was worked out by the
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Standing Working Group for Scientific and Teciinical
[nformation aclting within the Council of Mutual Leono-
mic Cooperation (SEW). They may be regarded as theo-
relical, being concentrated - on the classification and in-
- formalion retrieval languages, research on different kinds
ol indexes, elc. These works are continued. Special atten-
tion is being paid within this group ol problems Lo des-
criplors and (hesauri as well as o the UDC problems,
In 1967 it was resolved by CIINTE lo work out the
experimental system Jor one of the central jnformation
holdings run by the Institute. For these purposes the
central regisler of rescarch papers already compleled by
ihe Institule was chosen. On the basis of this publication
«Gilide of Scientific and Rescarch Papers» was coming
out quarterly, Decision was taken to prepare this rele-
rence publication by means of a computer, as the first
~stage of aulomation. The cooperation was established with
- ZOWAR (Zaklad Obliczeniowy — Computation Centre) in
Warsaw whizh disposes of a coriputation cenlre and spe-
cialisls-programmers. Then il came {o set up a group of
people that includes the specialists from CIHNTE and
- ZOWAR, with the aim to work oul the project of the
- system. The order for claboration of appropriate program-
mes has been placed with ZOWAR: The most characleri-
stic fealure of the system is the use of UDC for the
arouping of informalion in {he ahove-mentioned pubiica-
tion. The syslem is called IGA (Informacja Grupowana
Automalycznie — Information Grouped  Automatically)
and programmed to be realized by the compuler 1BM-1440
(machine with disc memory). Aboul B0 programs Wwere
claborated for the system providing it with ihe supervi-
~sing program, thus enabling the automatic control between
" the programmies fo operale. The publication contains a col-
lection of data arranged according to the UDC symbols,
~the subject and the author index and also a lisl of con-
{ents. The 1GA system came into operation in 1968, un-
- dergoing different mulations. At present «the Guide» co-
mes out every month and in includes the hibliographica
descriptions of  the completed researchi papers and the
above-mentioned indexes. The work has now been started
on the reprogramming of the IGA syslem for a tape
computer as well as on the programmes designed for sear-
ching the required information in a collection.
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Another iniliative taken by CIHNTE was the elahora-
tion of a project of the system to make up, with the help
of the machine ZAM-41, the KWOC index intended for
the collection of documentation cards relatling {o informa-
tion problems run by CIINTE. Basing on this collection
CIINTE has, for several years, becn publishing «Przeglad
Pismiennictwa Zagadnien Informacji» (Review of Litcera-
turc on Infornation Problems). In order 1o project a sys-
tem a group of specialists {rom CIHINTE and from the
Institute of Mathematical Machines ‘was (;)rganl'/:cd by
the end of 1967. The projeclt was completed, experiments
were conducted, and the syslem was put info operation
in the third quarter of 1969, and as carly as 1967 a
reference book consisting of lwo parts (main bibliogra-
phical list and KWOC index) was published. Each item o
the bibliographical list is referred ta the corresponding ilem
oi the PPZI issuc. When accomplishing this project the ma-
in collection of key words was build up. The system can
be utilized to make up the KWOC index for other col-
fections of documentary information run by CIINTE.

In 1967 CIINTE underiook the initiative in the deve-
lopment of ccoperation with branch information cenires on
the preparation of systems, making the experiments con-
cerning the use ol computers for publishing processes
and information retrieval. Furthermore, CIINTE put for-
ward the idea of organizing, at separale computer cent-
res, the teams of {he branch centres concerned called «the
clubs of compuler users». In 1968 cooperalion was under-
taken with the Information Cenire of Electronics and
Teletechnics UNITECH which took the initiative as early
as 1967 to ulilize the computer for the works connected
with the publishing of «Currenf Bibliography» coming
out once a week, and for the search of information in
the collection. For the description of documents UNITECH
prepared their own glossary of descriptors which is cur- |
rently brought up to date. As a result of cooperation bet-
ween the Information Centre UNITECH, CIINTE and
the Bureau of Rescarch and Projects for the System of
Fleetronic Daia Processing, the printing and retrieval
svslent was accomplished Tor tlie machine ICT-900 called
by its cryptonim ASIA (Automatyczna Selekcja Informaciji
Adresowane — Automatic Selection of the Addressed In-
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formation). The bibliographical description made on a
special Torm is, by means of the automatically writing
device «Oplima» 528, carried on {o the cight-channcled
tape perforated according to the ABC code. This lape ope-
rales as a carrier of data {o be introduced into a com-
puter. Al the ouipul of the computer, fo- preparation ol
the column «Current Information», a perforated lape ac-
cording to the «OPTIMA» code is being oblaincd. The re-
cording of the text is performed by the aulomatic wriling
device «OPTIMA» 528. The ASIA sysiem, in its printing
pari, has already been putl into operation. The research on
the elaboration and implementation ol the programmes
for relrieving the information requested have also been
completed. '

In addition to UNITECH, other introduclory research
work connected wilh the use of a computer in information -
processes is also, for several years, conducted in the Mi-
nistry ol Enginecring Industry and Ministry ol Heavy
Industry to meet their own needs. The main stress was
laid on the elaboration of foundalions suited to a new
form and contents of bibliographical descripticn. by a
wide application of descriptors. The problem of the appli-
cation of a computer for information processing was the
subject malter of training courses in ihe form ol confe-
rence. A number of branch cenires are working on this
problem. These are: the above-mentioned Branch Cecutre
at the Instilute of Ferrous Metallurgy in Gliwice, Branch
Centre at the Indusirial Institule of Agricultural Machines
in Poznan, elc. In 1967, to devciop the rescarch work the
Cenire of Techinical and Economic Information Processing
was established under the Minislry of Heavy Industry. lu
1969 the Centre worked out for the machine ICT 900 a
project of lhe publishing and retrieval system ASIW to
handle the information relating to business irips made
on the initiative of the Ministry of Engineering and Mi-

“nistry of Heavy Industry. This system has already been

pul inlo operation. The above-said centre is also preparing
the foundations for working out of the SAGO-CZAS sys-
tem for the machine ICT 1900 in order to print and
retrieve the information about articles in scientific and
technical journals. In both systems, subject headings, in
addilion to the bibliographical description, were used to
describe the content of documents.
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In the vears 1965—1970, CIINTE, in cooperalion
with the Institute ol Building Technology worked out
the project ol the automatlic retrieval of patenti infor-
mation (SAWI-2P) for the machine Minsk-22. For cex-
perimental purpouses a collection of palents within the
class 37 (building structures) and 80 (building mate-
rials) was prepared. The aim of the system is to solve
the problem of retrieving from the information collec-
tion contlained in the memory of a compuler the neces-
sary patent specifications withh the help of ils various
datla (different classilications,  formal and legal  ele-
ments and descriplors). _

An introductory work on the claboration and pub-
lication of catalogues and current bibliography has been
~done -in Natlional Library which cooperates with the In-
stitute of Mathematical Machines and utilizes CIHNTIZ's
experience.

The inititalive taken in the Field of rescarch, design
and experimentation to use a compuler for information
proces=ing has, for lhe last {wo vyears, exlended and
included new centres and groups of specialists. The pre-
sent condilion may be characteriz«d as “ollows:

I. So far, the job tlaken and works on the use of com-
puler- for information processes i Poland ought {o
be vonsidered as introductory to make the groups of
spedaidists Tamiliar with the problem and to {rain the

stall ‘

2. The experiments conducled will enable to collect ex-
periciices which will help to work out the projects
litted Tor a wide application ol compulers in the na-
tional system ol information, bearing in mind the na-

tionwide automated syslem of information

3. The present research and experimential works have
been carried on in a dissipated way, in different con-
ditions, with different equipment uscd, and devoid of
a common aim and uniform foundations. Dilferent car-
riers, of "information, different classifications and in-
dexing languages have been used. They may then be
regarded as introductory and experimental as compa-
red to the advanced slage of the automaled syslemn
of scientific information in the world.

The Jjorecasts relating lo the developmenl ol scien-
lific and technical information for the next 5 years pro-
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vide the concreie and sneeessive implementation of auto-
mated processes for  lhe  nationwide svslem ol oseion-
(ific and technical ,oformation. The fundamental requi-
rements to be pul on the system of avtomalted inforima-
tion is lo ensurc the universality ol information Tlow,
11 results from the designed and realized organizational
structure of the country information service adapted o
the system ol the planned cconomy.

in the presenl manual systems od information the
universily flows is assured. In the aviomated system it
makes necessary lo standardize the documentary cntry,
indexing language and paranmeters of the equipment and
oullit. The slarting point is fo coordinate research and
experimental works. These works, in compliance witllr the
plans worked out by CIINTI and the Plenipolentiary
of the Government for Electronic Data Processing, will
be developed in the field of antomated printling and scar-
ching systems for various sciences, in cooperalion wilh
{he information <cenires concerned. As the present fore-
casts indicale, in the ycars 1971—1973 a project ol na-

tional-wide syslem of automated information will be wor-

ked out, and in the yecars 1974—1975 and in the years
1o follow gradual implementation for practical purposes
will be performed. The works that deserve the greatest
attention are those relaling to tine elaboration of m sub-
system project for the automaicw patent information being
run by the Burcau of Patents and CIINTE, the works

Con the automation of prinling processes ol central ca-

lalogues, catalogue publicaiions, current bibliography o
be done by The National Library, as well as the works
on lhe automation of information in the field ol speciali-
sed holdings done jointly with the Centre of Economic
and Technical Information Processing of the Ministry of
IHeavy Industry and Ministry of Engineering Industry.
At ibe same {ime, alongside of the experimental works
it is scheduled to conduct the experimental works.

The integral part of the system designed will be also
{he subsystems ol specialized central holdings now organi-
zed by CIINTE. They consist of information holdings con-
cerning lhe completed research papers, translations of
foreign scientific and lechnical publications made into
Polish, topical surveys already prepared, publications
on information problems, documentation and tibrary sci-
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ence. The important enierprising will be the suhsystem
ol current awarcness informesion relating to the articles
in scientific and {echnical jewrnals. The imrportant cele-
iment of the systein is the ecweral compuler coentre lo be
set up at the c¢nd of the next 5 vears in order lo make
possible servicing ihe central holdings of infuormation,

centralization of information publications of {he current

awareness type. _

The claboralion and implementation of {he project Tor
awlomated information  on the nation wide scale is nol
limited to the iniliative laken in the preparation and rea-
lizalion of fraclional projects relating to individual Tields.
However, it is assumed as a condition (o harmonize the
ciforts with the coordinating institution — CIINTE. Theo
cssential condition for the eluiruration of the nalionl-wide
project is the developiment em: a large scale of research
and experimentat works. Thewe are” difficult  problems
among them lo be solved: cls=sification systems, indexing

and information retrieval .imguage. Efforts are to be
made to work out a univerza® mformation refrieval lan-
guage.

The project in progress will be harmonized wilh ihe
project of international systeny for scientific and technical

information in the countries wrouped in ihe Council of

Mutual Cooperation which is being worked out by the In-
ternational Centre of Information in Moscow. In this case
the coordination is indispensable o ensure appriopriate
cooperalion.

The project should also lake into account the svorld
trends in mechanization and automalion of information
processes. It ‘is necessary to present some of them as the
most important.

— setting up of large branch automaled centres of in-
~formation (printing and retrieval systems) capable of
providing the users with the encoded information ta-

pes ,

— automalic processing of documents (abstractingy

— input of many texts info the memory of a comiputer
by rapidly working readers of texts

— storage of a great number of informations in the ex-
ternal memories of computers

— utilization of a compuler through the transmission data

network
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— claboration and applicatio ol tie devices Tor storage
and printing ol graphical information,

- — receipl of information from a compuler inunediately on
to microfliches and mirolilms , ‘

— gearching in microform collections by computer .
— working out of a modern retrieval fanguage with uni-
versal nalure : -

In the light of the debate held at e Sceond Internatio-
nal Semimar on the UDC and Mechanized Informalion
Systems (Frankfurt on Main 1—5 June, 1970) the UDC
“could be such a language afler apjriale modilication.

The introduction of computers to the information sys-
tem requires of a qualified staff #o be able to carry on
Crescarch and to ulilize (he aulomated subsystems which
are put into operation.
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