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Uses and Abucses of Cata Z2anks.
Peter Poprer

Lecture to Polish Academy of Sciences, Warsaw, Oct. 1876.

After reviewing the historical development of libraries
and catalogues - indexez -, the evolution of secondary or
abstracting services 1is discussed in the 1light of the rapidlv
arowing rate of publicetion of new research literature. The
retention of traditional formats and indexina Practices is shown
to have had an adverse effect on the herefits computerization of
abstracting services might have brought. Users of such services
have to contend with a rultiplicity of systems which makes max-
imum utilization difficult. 1Insnite of the large volume of
abstracts published, evidence is presented to indicate that only
a relatively small proportion of literature is currently reported
in secondary services. Rejecting a rpossible model for a clobal
information system, it is arcued¢ that addition of citation index-
ingy to secondary services would offer a means of screening the
literature for the "valuable" publicaticns. 2fter discussing the
utilization of literature in increasing the knowledge domain of
ucers and the influence of user habite 1in using knowledage in
decision-making, possible future developments in information sys-
tems are ocutlined.
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It 1is nmny intention today to discuss some aspects of
nodern data banks, which perhaps have not always received the
attention they deserve, and to show how these features are to
some extent the nroduct of the historical evolution of data
banks. I then want to deal with what to my mwmind are the shortcom-
ings of existing documentation systems. It is, however, not suf-
ficient to point out deficiencies, and so T will try to sumqecst
solutions to the problems posed, discussing existing proposals
critically. NNaturally, there is much that is sound and good, and
these aspects will be explained and amplified. I also wish teo
snmeculate on what the features of data banks may be in the near
- future, say the next fifteen years, and in the further future,
say fifty years, bearina in mind the prokable progress in ancil-
lary technologies.

I should start by putting those of you who are not com-
puter experts at ease: neither am I. I, like most of you, am a
mere user, who perhaps has taken a more critical look than most
at what 1is being done as against what could or should be done
than most, but then I have been in the "business" for a long
time. I would also like to define some of the terms I shall be
using. ©bData bank, unless specifically otherwise indicated, will
apply to a bibliographic data bank, a library-type system, in
which each entry for a single bibliographic entity will be termed
a record: this is made up of various fields and contains informa-
tion which will be termed the "bit" of information.

We should also look at what the "information business”
is. Basically it extends from the producer of new information,
the inventor, innovator or writer, to the user of the informa-
tion, who in turn probkably also is a nroducer. We are therefore
concerned with the transfer of the bit, whether this involves
transmittal by word of mouth, the written word or the computer
record. It is both a closed and an open system with many loops
and many paths leading from A to P - a network if you want. We
in the library and information business are merely involved in
ensuring swveedy transfer from A to B, in storing the bits so that
present end future users can get at the information., Evervthing
we do must keep these salient facts firmly in focus. The
transmittal system must never become the end in itself, but must
2lways remain the tool.

It is sad that after all the years over which attempcts
heve been made to Dbridae the gan between originator and user,
all evidence points to a dismal failure of past and present sys-
teius. For 1f we look at how inforration users acguire their in-
formation, we of the "information business" stand condemned., How
does a researcher accuire wanted information, how does he keep
nimself informed: the sources are original articles, books and
reports; secondary socurces souch as abstract journals, liktrary
catalogues or data banks; and direct communication, oral or writ-
ten, with and from colleagques. Fany surveys have been made of
this "information" intaxke. whilst all produce different fiqgures,
the wvariations are slight compared to the major breakdown: more
than fifty percent comes from direct sources and 1less than ten
nercent from secondary cnes.
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These are damming figures and we really ought to sce
why this is so. This too is an aspect I will want to touch on
later. Let me state here that I believe that there is no single
reason which avplies to all situations, but a multiplicity rang-
ing from "unfriendly" systems to work in some new direction for
which no system exists.

Libraries have a very 1long history going back to
yssyrian times or even earlier. Probably the first collection
which could call itself a national or royal library was the ar-
chive of cuneiform texts assembled by Ashurbanipal at Nineveh
about 65# b.c. With the recognition that the written word exer-
cised some sort of magic power over trikes, it soon became common
practice to place the safekeeping of such archives in the hands
of priests; and so temples, subseguently ironasteries, became the
repository of manuscricts and later on of Looks. Indeed there
are no mcnasteries or similar institutions throughcut the worlé
todzy that do not boast of an extensive library housed 1in the
best and finest of the rooms available.

None of the monastic libkraries, of which that at Monte
Cassino dating from 5?9 a.d. is taken to be the first, was large
by modern standards. Furtherrore, a2lthough the earliest archives
happened to be collections of leaal and acdministrative, sometimes
financial, documents, worastic libreries tended with the passage
of time to become more and more ecclesiastical. It was only the
coming of universities which changed this trend, although even
then 1t was priests or morxs who acted as keepers or librarians
of the various collections. With the revival of interest in Latin
and Greek texts and the spread of huwanism there fcllowed a new
interest in book cellecting, both as an aid to scholarship and as
an end 1n 1itself. Fetrarch and Boccaccio set the pattern for the
working library for scnolars, and wealthy patrons became hook
collectors with possession of a likrary being a symbol of wealth
and status.

with the evolution of libraries, it was not long tefore
librarianship itself became an object of study with the first
such Dbook, "Avis gour dresser une Ribliotheque” by Gabriel Nude,
the librarian of Cardinal Mazarin, anvearing in 1627.

The scientific journzl did not make its aprearance
until the seventeenth century, the first two being the "Journal
Jdes EScavants" and "The Fhilosophical Transactions of the Foyal
Society". Subsequent growth was rapicd: by 1759 there were ten
serials, by 1807 the nutber hzd increased to 177, there were 1027
in 185Ff, 14,297 by the turn of the century, and probably more
than 1°7,807f today - a Aarowth rate of one order of ragnitude
every fifty years.

It was therefore not surorisino that the problem of how
to gain access, how to find a oiven record or the contained hit,
becanre a focus of interest. Fven the carliest lJikraries, cer-
tainly the parvyri collectionz at 2Mlexandria, kept records of
their holdings: the kecinnings of catealoques. nor wes it
surprising that an 1mpcrtent rart of a2 cataloocue entry concerned
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itself with the description of the manuscript or book: these were
rare or even unicue and had to be clearly descriked as a means of
identification should they ever become misrlaced, or more prob-
ably looted from their location. It was alsc not really important
to ensure that decscriptions or other cataloguing characteristics
were uniform and standard: with small collections, a user could
socon learn a new system on moving from one library to another.
viith the increase in volume of material houvsed in libraries, 2nd
more importantly the overla® in holdings among libraries as
printed books became availakle, uriform cataloguing or indexincg
beceme of greater significance. The pioneer work in classifica-
tion was done by a sixteenth-century Swiss doctor, Konrad von
Gessner, and a agroun of French booksellers in the seventeenth
century. “elvil Lewey »roduceé his decimal classification schere
for Amherst College in 1872 and this system was rapidly adopted
cy other libraries, and inforration systems, particularly in the
English-gsnreaiking world. Partly in resvcopnse to a Jdewand for a
aqulck egreed developiment 1n ranidly exranding branches of
knowledge and for classifying highly specialized material, the
Universal Lecimal Classification, UCC, was evolved from the Dewey
system. It is currently availaple in a large number of langueqges
and is widely used throughout the world, The U.S. Library of
Congress also published in 1902 the schedules of its own classif-
ication system, which too found wide adopgtion.

The period to the wmid-fifties of this century basically
saw merely a refinement, 2nd exvansion, of the old-establiched
techniques.

About a century earlier, when there were still fewer
than a 1@¢f Jjournals, 1t had alr=ady become aprarent that
researchers could not keepr adecvate track of developments in
their fields, and some journals, such as the "Journal of Chemig-
try", started to include in their paages short summaries of papers
cublished elsewhere - the beginnings of abstracting or secondary
services. With time, these services becare separate entities, and
like the reason for their existence - many serial titles - they
too started to multirly leadinag slowly to the establishment of a
virtual industry - the "information husiness". There were several
carly attempt to bring ordar into the threatening cheos; thus The
koyal Society published up to the turn of the century a biblicg-
rarhy, claimed to be comprehensive, of all articles appearinag in
serials, but had to give un the attempt because of the size of
the task involved.

In parallel, there was the growth in patent literature

with its attendant problems of classification - raturally dif-
ferent for eacn country - leacing to proilems of establiching

priorities etc. Possibly hare the Europatent, and ultimately the
worldnatent, may bring some alleviation.

Wwhat we thus hacd at the Gbteginning of computerization
was the set hebits of libraries in cataloauing their holdingg,
and the various abstracting services, each working to 1its own
system. Computers were brcougnt into the information and library
business in the hove that they would nrovide the universal



selutien. Wwhy, 1t was argued, should not rachines verferm the
thankless task of sorting end arranging wmillions of cataleque
cards which 1in the case of abstracting services had to te
tyceset, proofreacd and all the other weariscome steges of publica-
tions.

Unfortunately, tradition was c¢ifficult to overcome:
nmuch effort and ingsznuity went into solving the problem to how to
nake the machine produce a mirror-image of what had existed be-
fore. o real thought was given for cuite & long time of how the
cawabilities of computers could be fully exploited to the best
advantage; on the contrary, stegs were taken to make systerns
inefficient to preserve the outward agsrearance of the ‘“cteam"-
produced services. Thus "Chemical At bstracts" even today uces sone
twenty-five typefaces, witihh all that involves in redundant con-
trol characters; records <till contain inforwmation on the size
and nature of binding of bhooks - merely hecauce tradition has <o
decreed. Is an inforration wuser really interested in knowirg
that the book he ought to read is leather-bound and 25 cm. x 1°F
cr. Personally T doubt it.

The same aprroach also arnlied to indexirg. The URC
system certainly is excellent, but why should an information user
first have to look uw an extensive and comrlicated code hook to
find his relevant set of numbers, wh2n machines allow 2 free teyxt
anvroach, and even car aadd structured thesaurus facilities, the

raison d'etre of the UrC? Truve, & cocfe classification can e
helpful and srace saving, even in a comrputer system, but it must
be relatively simrle and eecy to memoricfe. (We at TIASA actually
use a coded broad classification schere, but there are only some
50 classes of a single letter/single nuwereal type, and this never
aprears on a grinted cutput in orcder not to confuse the uzer.)

The driving thoughts behind the introduction of comput-
ers to libraries were cost savings, srteed of information disseri-
nation and conrletenuss. Let us see how we nave failed to achieve
tiitese aims. The pionzers in the early efforts of using computers

for information handling were the American Chemical Society -

"Chemical Abstracts", the American Society of Metals - T"ietal
Abstracts", and the Americen Library of Medicine - "®edlsre". The
Licrary of Congress too  launched 1ts computerizarion proaream,

leading to ¥arc (machine-recdable catalogue) tazes. Lach cevelop-
ment was exgensive, swallowing and continuing to absorb lerae
awounts of money in design and implenentation, and now in refine-
mert and modification. Fach of the systews has many rerits, bhut
sezch 1s Cdifferent and totellyv inconpatible with others. Inceed
even today new systems are being desicned and established with
little thouaht of ziming at zny Jdeqgree of comretibility.

Certainly of late there have heen attemnts to bhrina
some form cf standardization into systemrs end the records they
eep. Lut even here there 1is & rueltirlicity of irternationzl
standards and reccemnerdaticns - Furir, Ice, ''micist - each care-
{ully npeing different and clinaing to thco historical roots: dif-
ferent hiblicarenhic £fields for Jdifferent tvres of rvuhlication,
Cifferent rethnede of seguencing for ribliogrephic entries eotc.




Cost saving 1is the leest worry of systems designers and no
theought is given to the costs imposed on the user in having to
deal with the plethcra of formats

As regards speed of dissemination, the large computer-
ized czecondary services certainly have nothing to he proud of: if
one remembers that for 1nstance the rrewar manually produced
"Chemiscnes Zentralblatt" had an everazge lag between apperance of
en original publicaticn and notification in the abstract Jjournal
of about eight weeks, then the currently accepted delays c¢f three
to four wmonths, and very much longer in many instances, are ccor-
tainly no progress. Indead it was to sowe extent trhis growing
delay which led to the intrecduction of ESelective Tissemination
rrofiles - there were éend are other very cogert reasons why
credistribution of cselected portions from the master tape hecame
naecessary: sart of the tirme lag ir nroducirg the final “"rrinted"
vercion 15 indeed due to the variety of tyrnefaces used - the rel-
ict of steam-zroduced versions.

fFinally, there is the cuestion of completeness. Ander-
la, 1in nis study "Information in 123%" hes publiched figures for
the numicer of abstracts reported in nineteen major western secon-
dary services. For 1957 there were &07,¢070 and for 1671
1,£26,0G8: extrapolating tc 1€76 gives a figure of about
1,752,068, An optiristic figure for the remaining services which
are now estimeted to exceced 2707 (and some of these publich as
few as 2P - 560 abstracts per vyear) gives about 5,020,070
avstracts. Since many original rublicaticns are reported in
several services we must make allowance for such duplication: &
fair estimate is that each criginal is repcrted at leas twice,
so that the figure must be reduced to some 2,507,877 geparate
bits of information.

Against that we rust put tbe nurher of original bits
rublished. I bave already rentioned a ficure of 1°f7,0AC journels
currently amvearing. Fach of these will contain on averace some
170 papers a year, giving a figure of 17,097, """. To this must te
added the reports, patents, hooks, confcrence naners etc. Theee
will rprobably emount to the same rumher, giving 2 arand total of
22,82 00,  Compared to the 2,807,009 phits reported, the figures
are certainly disturkina,
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There i< other evidence to sunvort the akove firndinas:
¥aurice Line recently published some highly «significant figures
relating tc usage of the Tritish Library, Lending nivision, ot
foston Sra. This currently holds nearly 57,800 serial titles,
and during 1975 supplied close to 2,5%72,0%7 pbotocopies of arti-
cles. Yet a survey made chewed that less ther 15,fF% seriel ti-
tles satisifed all the recuests made <during the three-month sur-
vey period, and c¢f these 3,577 were no longer currert, 1i.e. had
ceased to aprear. 2% percent of recvests were met from 5,207

serials, 5 percent frowm 1,400, 37 cercent from 458 and 1F vcer-
cent frox 5& !

Dlscussing the

zo fisures with Yeurice Linz left hoth of
us  sonewhnt  rmzzled; th

'g zll tie pore S0 1rn that the roct



commonly reocuested titles were actually journals one would expect
to find in any specialist library ir the fielc: the list of these
was headed by "Science", followed by such titles as "Nature",
"Jnl, Amer, Chem. Soc.", "tew ©tnglend Jnl., of ¥edicine", "Inl.
of Piological Chemistry" etc. There are several nossible reasons
for these remarkable figures:
1. The unwanted titles are of vrroor quality. This 1is
disproved by the high-qrade titlec arpeoring in the unused
list.
2. Availavnility: the high-freguency-use Jjournals are all
held by more than thirty libraries in the U.K. accoréing to
the rost recent 1issues of the British Union Catalogque of
Fericdicals, which covers only a 1limited number of 1i-
braries, and certainly does not include industrial 1i-
braries. v
3. Lenguage of Jjournal: some thirty percent of Poston Spa
usage 1s now from cutside the U.K., so whilst there may ke a
welghting in favour of English lanqguace titles, there should
certainly be no exclusicn of non-English ones. In any c¢ase
the unwanted 1list <contains as many English as foreign
larguage titles.
4. 3recialist nature of the Jjournals with & very small
readership, with most or all swmecialists having their own
copy. This may account for a small ncrtion, but is certainly
not the rair reason, esmecially considerino the high cost of
some of the specialist titles.

Considering that sowe of the urwanted titles are actu-
ally the only copy held in the U.¥., onn must look for other more
cogent reasons for the strange usage ficures. DNare one sugaecst
tnat possikly the wvery titles of the seriels, let alone of the
articles contained therein, are unknown to most? And if this is
true of serial literature, which was and is the easiest to con-
trol from an infcrmatiorn handling coint of view, what then about
.report or conference maper literaturs? It 1is thus cQuite obvious
tiiat the secondary services must be failing in their air of heirg
comprenensive.

It is perhors suroricing thet to my rnowledge no  regl
studles have been made of this astect. P fairly easy and chean
metnod would e to use a large lihrary such as Faston Spe, which
claims to receive every seccndary service nublished worldwide. If
one took one punched card fcr each article in every serial re-
celved and encoded the abhrevieted 2ssentiel information, ISSN
(International Standard Seriel ‘umiker), vyear, volure, rart
number, first pege aumber and first =zix characters of the first
author's nare, together with fate of receint, and did thies also
for every entry in cvery secondary service received, it would he
sivple to check whether am article wes included in a seccnfary
service, what deogree of durlication obtttairs, ard the tirme delay
involved ir notificaticn. (Fresumahly outeide tirme larms  Jue  to
—ostal hkandling 2tc. wvould DLe =scunal for nrirery end seconfarv
rublications).

I susrect that cuch z study wovls dizclogse core hiakly
urnralatakle facte: excescive “urlicatior, unwzrranted delavs, and



a stertling nuncer of non-notifications. Possibly even csuch na-
tionally coampgrehensive services as R2ulletin Signaletique 1in
France and Referatny Zhurnel in the USSR right be surprised at
tize findings.

whot steps could be taken to overcore these deficien-
cles? Cost savings - here simplification would go a long way, but
greater btenefits would come from standardization, making services
compatible and date c¢xchanoe vossible. Leth thecse factors would
also cecntribute to reducing time delays. As regards cowprehen-
siveness or completeness, that is 3 much more complex oroblem and
really alsc involves the cuestiorn c¢f whether this is ultirately
Ceesirakle from a user point of view. Rut let uvs for the time
being essume that we are aimina for comnleteness.

The outlires of how to achieve this zlready exicst:
Unicist has gproposed, and some large systems such as IVIS, PCRIS,
elready have adopted, regionalized innuvt. The differernce here
would bpe that irput frow any one centre would not be subkject-
oriented, but totzl for the geonranhic area corcerned; 1i.e. Fo-
larnd would have a centre resoonsible for preparing input to a
glotal centre for every journal article, rerort, bock etc. puh-
lished 1in Poland irrespective of the subject matter. The initiel
input should comprise the essentials, that is title in original
language, title translated into the scystem larguage or languaqges,
authors, affiliation or corpcrate authors, standard bibliograghic
reference, rossibly an abstract, and very rough keyword or gub-
ject codées - these ieing to a strict pattern and confined to the
minimui. Ingut should ideally e in machine-readatble form. dcdi-
tionally there would re an identifying record numbter. The entry -
&andG  this 1is the 1mportant pecint - accompanied by a copy of the
original would be transyitted tc the glokal centre, sorted by
subject cocdes, and sent on, &cain with copy c¢f the original, to
one or more subcentres for rnore Zeteiled indexiro, and if subsub-
centres are recuired, on to these - chemistry, medicine, prhysics
may well be c2ses in ncinrt. There could be scveral levels of sub-
centres, each erricalni the indexing 25 reoguired. It might even
e feasible to feeqd back the indexing enrichivents to the initial
entry at the globkal centre. ¥We wculd thus have a comrrehersive
system, which would qguarantee totality of ipnut.

p user would therefore he certain that any infermgticon
request woul? pe met by a total resvonse., Furthermore, the glohal
system and its subsets would be cowmpatikle arnd tco a stendard,
with the further assurance that eacth sub- or suvbsubcentre would
also have a copy of the oriainzl material. I have not concerned
myself here with the cue=ztions of rrecision and recall, ezsuvTing
tiat the indexing 15 werfect. (Ve know that this is not so.)

But would we as users really wish to ha

ve all the
literature for & qgiven topic? Could we actually abcor
e}

b ard nro-

cess this for cur particular needs? Could we handle g "Chendcel
rostracts"  whleh  owilght e ten tines its nresent size, would we

really want "dedlars" to g5ive us 3775 cage-hictories instead cf
tiie gpresent 327, for scwe obscure cyrdrove? I would sugaest th
what we really want 1s the bBest 377, hut wno is  tc assess  th



2777 to make the ncecesszary selectior? Cartage in, garhage out bhacs
long been the most valuable adage of cdata systems: what is rmore,
oarcage bhreeds garbage. Furthermore it is frequently true, that
what 1s the garbage =Zut out Ly one system is the "valuable" in-
take of another. »as it is, we are alreacy suffocatina with too
much poor inforrmation under the rresent regire.

Quite apa rt from any other considerations, such a alo-
nal system, with subcentres far eopart, would inevitahly result in
even greater time cdelays than at woresent, with virtuzlly no

of fsetting advantage.

There 1is a further shortcoming of the present state cf
affairs: the subject scope of existing data kanks shows severe
gass. There are very few "soft" sclence data banks, for fairly
obvious reasons. Historically, wost large data btanks were bhacked
in their developient by some compercial interest, i.e. the chemi-
cal industry needec¢ "Chemical Abstracts", the pharmaceutical
industry "tledlars" and "Excerpta Medica", etc. There was no simi-
lar supgort for the soft sciences which are not normally industry
based,., It is true that currently with the aprearance of many rew
paradigms small manual services grow wup in  those areas where
there are no clear-cut "core" journels: the norral vath is frow
newsletter to srecialist journal, or where that fails to hecone
accepted, tc a small secondarv service. fo these areas at present
tend to be exclucded from automated date banks, although again
there are various attemcts such as Nevsis or Srines.

e have at our Jdisposal however 2 valuable tool which
cculd e anvlied as a vardstick tc mracure the werth of an oriai-
nal nublication: subsecuent citetion. Much work has been done on
the wvalue and wuse o©f citetion analysis, end the "Science" ana
"Social Science Citation Indexes" are2 amonast the most importent
Likliograrhic search tools availahle. If we postulate that 2
"valuahle" naver will be =mubsecuently cited by other researchers,
then we could say that five citations, other than Self—c1tat10no,
are a weasure of cuality. It is true that &t present rct 211 nuh-
lished ©vpapers are universally known, but with 2 global systern
this deficiency would no longer exist: following initial notifi-
cation, entries in global deta banks would be held in an interirwr
fornm andé would only ke incluled in the main reference data bhanks
if they fulfilled the critericn of being cited five times over a
aiven period. Eeviews of what is includec¢ in the reference date
anks could be made reriodically to ersure gpublications who:ze
worth is recognized only xany years czfter initial aprearence in
veint bteing trancferred to theze data banks. Indeed, Carfielcd
alrecac¢y uses citation frecuency of journzl titles to expand his
wresent data bases.

e rust however Dbe certein that cur analysis is
correct. 2 larce =zsyster 1n  far nse likely toe function than
swizller cnes; the gecple concerned with it a2re too far rencved
frox the point of ivpact on ufers aend will tend to have little
interest in whether the systerm callp works or not. Mter 211
any system has an effoct on the reonle withir it. It isola
taenr, feeds them a distortzd »nd =nartizl versicen of the re
worlc outside and  gives therm the illusion of rwower a
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effectiveness. But systems and people are related 1in another
subtler way: a selective process goes on whereby systems attract
and keep people whose attributes are such as to make them adapt
to 1life in the system. And in dealing with a precious commodity
and resource such as information, attracting and keeping people
as operators who are not interested in what the system is sug-
posed to do, that is transfer information efficiently and quickly
from those who have or are procucing it to those who use it, is
not going to give the results we want and need.

There are «certain asvects of any system which apply
particularly clearly to information systems: big systems either
work on their own or they don't, and if they don't nothing will
make them function - pushing on the system will not help either.
Cn the other hand, if a system works, it should be left alone.
Complex systems that work have invariably been evolved from sim-
ple ones that worked. 1Indeed, a complex system designed from
scratch is unlikely to work, It is therefore unlikely that a glo-
bal information system as outlined above would work and satsify
the users, all the more so since a large system produced by ex-
panding the dimensions of a smaller working system will not
behave like the smaller system, from which it has evolved.

It is therefore almost foolhardy to suggest that merely
expanding one of the existing large data bank systems would aive
us the required results. We must really look further and include
in our analysis both the producer and user of information, and
not only concern ourself with the central transmittal portion.

As regards producers, we could reduce the size of the
problem materially by eliminating duplicate publication. At
present we all tend to have "writitis" if one may coin a new
expression, Because of the pressures of promotion races where
number of publications is considered of paramount importance, we
all tend to produce several versions of any new bit of informa-
tion for publication. There was this summer a seminar in the U.K,
where this view was roundly condemned and a recommendation made
to British universities to change their approach. The plea was
made by users of information and the publishing world, and backed
by a large section of academia. It 1is 9Hrobadly rceasonahla  to
astiaate  that each nzw finding is reported at least three times,
and reducing the total number of publications by this [factor or
more would give the single largest relief to the problem of in-
formation handling.

Many producers of information are themselves acutely
aware of the shortcomings of the information dissemination busi-
ness, and have taken steps to shortcircuit existing systems bty
setting up their own private distribution networks, the so-called
"invisible colleges", where the fifty or hundred researchers in a
given small area communicate their results and findings directly
amongst themselves., Newcomers can easily enter these "invisible
colleges" by indicating their interest in the research publica-
tions of one or two members of such a community - they will be
welcomed and absorbed. The one thing which must never be done 1is
to attempt to formalise these networks, for this will destroy
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them without fail.

The producer here is also the user and the distributor,
and since the system is efficient, it should bhe 1left alone,.
Fxpanding it to cover more than one toric for a given network
will destroy its very reeson for existence. Many researchers are
actually part of several such networks, but there are no known
successful svntheses of networks.

We are all also users of information from birth till
Gdeath. Indeed informaticn, the state of knowing, 1igc fundamental
to life itself. Deny the organism the process of acauisition of
infermation and death will ensue. Put information is also a conm-
modity, a matter of worth, of acquisition and of power. We should
licwever also remember that deta bases are only a peripheral part
of the knowledge domain. When =someone 1is informed of some
knowledge or data he will transform this to information and be in
a diftferent state than before he was expnosed to the knowledge. So
tne response function of an individval is a fundamental part of
the knowledge domain. The satisfaction of the need for data or
knowledge can be considered to have intensity, directionality and
81l the attributes of other human satisfaction. Translated into
our context this means that we as scientists and technolcgicsts
have a need for the food and water of knowledge, which finds its
consummation in the vrocess of teaking c¢ata and knowledae from the
event world - the published and verbal communications - and
transforming them into useful information.

This concert has underlying implications.

First, each of us satisfies needs 1in specific ways;
there are individual differences in the way we express and satis-
fy our needs, and this anrlies also tco information. Thus some

prefer the spoken to the written word.

Secon?, the satisfaction of need iz a social as well as
biological affair. The way we attend to our needs 1s stronaly
influenced by the way others around us attend to their needs.
For example, if we see evesryone at breakfast in a hotel readino a
special issue of 2 newsnaper, we too will wish to follow suit.

Third, needs are sa2tisfied through the organized
mechanisms (the systems) that are avails:tle to us. They are molé-
ed by the environment in which they find exrression. 2Again, if
the society in which we live pnroduces a morning rwaper, we will
read this. If newspapers appear only in the afternoon, our habit
will change.

Fourth, neecds are modified by education and training.
we learn to moderate our reguirements, exrrecssirg them differert-
ly and integrating them with other needs. To use the examule of
newspaners yet again: if we have availahle twenty daily papers,
we will soon 1lecarn which one or two give us the information in
the way we can best abscorb it ana which hest meets cur selection
criteria
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Information represents the end state of @ vrocess 1ini-
tiested as the result o¢f a basic need. There are somre limiting
factors to be considered.

First, awareness of accuisition: the ability to know when to
acguire and where to acguire.

Second, capacity or limits of acquisition. Civen an array of
objects that are related to our need, what is the capacity
of acquiring these?

Third, deterrents to accuisition. When presented with an
array of c¢bjects or facts, some of which are related anc
sore of which are not, what are our limits in sorting and
acguisition?

There is also the interesting fact that the more vycu
are exposed to knowledge, i.e. books, articles, etc., the less
alert you become to knowledae in general. ‘towever, the threshold
of awareness for thincs you are interested in is lower than vour
general threshold for new knowledne, and thics offers some allevi-
ation., It should alsc be remerhered that the overall storage
cacacity of the human brain is somewherc of the order of eight to
fifteen rowers of ten exrressed in conventionel computer bits,
that is, greater than the memory capacitv of the most advanced
conputer. 2Actually, human capacity is even greater when we allow
for the combhinatorial pcwers of the human kbkrain. Limitations
arise not in storage, but in retrieval of information.

Ve thus come to the aquestion of utilization or matchinag
information resources to human arilities. Lete or knowledge bhe-
core infermation wihen we use thew, and in  turn, irformation 1is
cata of use in decision-raking.

Again there are limitations in this. Decision-making
and nronlex-solvinyg are directly linked to cognitive style and to
personality. There are several relevant aspects we must consider:

1. The anount of data we nesd to suprort our actions varies
with our rerceptiocn of the world cr the problem involved.
Those who are conservetive 1n their estimation of events
reguire more data than those who are risk-oriented. Poth
demand more data or knowledge than reguired, and when this
is provided, it 1s seldom used,

2. The way 1in which we sclve problems and make decisions
depends largely on cur attitude to the problem,

3. ke norrally tend to soclve wreblems by & step-bv-sten
acproach.

4. Individuals adopt different stratecies in their attemrts
to understand the attributes of inforwation availahle to
ther.

5. Tecision theory =zugaests that the way we act on alterna-
tives 1is tc »nostulate the nrobabilities of nossirkrle cc-
currences; the probabilities in turn ars influvenced by prior
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experience, both actual and subjective.

All this leads to the sad conclusion that the hope of a
single design, a vnique algorithm for the setting un of informa-
tion systems is a myth, an impractical dream, which should not be
rursued., If there is any criterion for data bases or information
systems it is that they should be as flexible as factors related
to their operation will allow. W¥e are dealing with a dynamic
system: and it can only function well if it allows these dynamic
processes to vproceed correctly for the task and environment in-
volved. » ’

Using &a agiven date bank will often not cive a result
relevant to the user's thinking style. DIata bhanks are ususlly
structured on a logic that is not that of the user. On-line datea
base usage can reduce the effects of the disparity, but it will
reguire the user to adapt to thz loagic of the data bank struc-
ture. And the real nub of the problem is that each data bank has
its own structural logic.

Cur short term aim should therefore be to make at least
the lcgic of data base structures comgatihle. It is patent non-
sense to extend the demand for compaetibility to include indexing
terms or thesaurus structures. Nor is it meaningful to complain
if items appear 1in several data banks - they may rightly belorng
there. We should complain of the absence of relevant or valuable
bits and the inclusion of trivial raterial which only increases
the noise level. e shculd further csee that such restructuring
as is done should be based con the best of the present systens,
and that data banks are set up for those subject areas at present
covered indacdequately only or not at all. covered. Far better to
have even 17f good working data banks for 1¢? subject areas thar
one globel one which will not work at all.

The wutcpian dream is to have information available on
the day of publication at the latest, neatly translated 1into
ona's mother tongue ancd packeged in collections of bits which are
of infinitely variable size and content. Whilst the ultimate
realization of this <dream 1is probably not feesikle, there are
some thincs that cean be done to translate it into a workable pro-
gram, but these will involve radical chenges in the whole concept

f information handling.

we must start thinking in terms of inforrmation as a
rhysical guantity, especially as regards library materials. With
access to information being at the user's desk through terminals,
we can no longer retain our traditionel library: this really
becomes a warehouse with 1ts standard material-handling vroblems.
Instecad of nuts and bolts cf a given size or metal, we are now
dealing with books or jocurnal articles. Indeed, this has already
been realized 1n Eoston Spa, for example, and other libraries or
c¢ocumment-delivery services are following suit.

Over the next fifteen years I would hazard that we will
see libraries <divide 1into twc arourns: small in-house specialist
collections, frequently with contents varying with research
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interest, and large regicnal documert-delivery sycsters. In the
further future, docurent transmission may achieve the necessary
technological breakthrough to allow on-line usage in & =ystem
parallel to computer networks. Possihly the two may be corhined,
Lkut I do not believe that full text computer storage of 2ll writ-
ten matter 1s a practical consideration.

Networked data bases are alreacdy a reality, and the
near future will see an ever growing exrnansion of networks and
available data pases. BFowever no data base without adequate
Gdocument-cdelivery services will be able to survive., First-line
material, i.e. that 1in reference date banks, will have to ke
available to the user within three to five working days, secon-
dary materiel can suffer longer uel:y . Indirectly this will
also have an cffect on the publishing industry: docurment-delivery
centers will kecome primre customers, to be cherished and support-
ed, and not, as at present, considered a dire threat to an indus-
try now fighting its own self-made difficulties.

In my view, inclusion in present data banks of citation
indexes is also a certainty; the time horizon is cquestionable and
will depend to some extent on develonments in computor technolooy
and network facilitiez. If data bhases exist, then access to these
must be free and repid. The present difficulties in networking
due to inadequate line facilities or expensive line charges will
have to be solved. After 2ll, we srend cuite a siognificant arount
of gross national product on research, and then make access to
the information ohtained prohibitively exnersive and difficult.
In the longer term I believe thet sope of the data bank input ray
ce provided by the priwary publisher - either, where using, com-
puter type-setting by pascing on vorticns of relevant input to
secondary services, or by including =some pages containing the
relevant information 1in an agreed¢ format amenable to optical
character-reccgnition procecssincg. :

We will alsc see over the next few years a qrowth of
referrel centers, whicn will be the first point of call for in-
formation recuests. It will be the function of these to tell
users which data bank is likelyv to contain the relevant informa-
tion, a sort of surer-index. Again, there will be many instances,
especially in new disciplines, where rore than one datae bank will
have tc be aprroached to search exhaustively the literature. In
the long term again, such referral centers may actually turn into
data karks themselves. There are some beginnings here alreacy -
the Environment Referral Systen of UC.N.F.P., which will be on-
line, soor may ke a nrototype. Zuch a referral data bank may pos-
¢ibly use citation anralysis to zoint userc to actual researchers
or institutes worklng ir a pertinent field, thus bypascing the
literature altogether. In this way date tanks couvld support rath-
er than destroy "1nv1sible colleges". There will alsc he 2 grcw-
ing trend to make actual nurericel or nhysical data available:
many statisticel or vhygical data haenks already exist. Indeed
there were attermpts some years 2go hy the Cerman sSteel industry
to build up an interactive prorerties cata kank for steels which
would allow the selection of a given grade of steel from the oro-
rerties  reocuired for a reorticular aorlication. mnother evanmrles
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is the Mayo Clinic wmedical records csystem which 2llows rhysiciarns
to uvse earlier case histories in diagnosis and treatment.

As regards the problem of langusge difficulties, here
too much progress has already been made and this will accelerate.
I.B.ti. over ten years ago ectablished 1its own 1in-house syster
which 1s multilingual, with the machine translating keywords. The
Titus systerm of the textile incdustry is another example, ard the
Foad TPesearch syster will have sirilar facilities., There is ro
reason wny multilingual facilities should not be included in oth-
er data banks. Bierarchical theszuri of index terms with au-
toratic uoward posting have alse been incorporated in some sys-
tems, and usage will extend. Vhether avtoratic text analysis and
indexing will beccme commonrlace 15 slightly more problematic: if
synopses are written to a strict regime, then thc: =2ul? he ape
for automatic inverted file construction, hut this will recuire
much discirline on the part of synopsis writers., We still know
too little of the sewantics of free text writing in all languaqes
to predict a definite future in information handling, espeéially
as full text storage - a prerecuilsite - is also more then cues-
tionakle.

Whilst there are certainly many deficiencies in our
rresent informaticn systems or cdata bkanks, I do not view the
future as being gloomy. Cn the contrary, much is being done to
improve the situaticn ana progress is relatively rapicd. As long
as we realise that we have a real function to perform in the
"information business", that we are dealing with real users, we
shall meke progress. 1If however we get lost in utopian dreams
where we consider the system per se more imnortant than what it
is supposed to be doing, there are real dangers ahead. Small, or
relatively small, may well be beautifuvl.






