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1. Tnireductiion

In their gjoint UNISTST study [1, ?1, UKESCO and TCSU have addressed
themselves Lo a verv wide Oo*pl ¥ of problems. Consecuently, the
synopsis and the report are foviuiniad in vory guhcrﬁl tormn and
have 1i431a +orm=ihle, snbstartial content. This males the two decu—
menls diffieult 1o con "ni upan, and py ovm o osivings moy best be
expressed by means of a few exaerples of what, to my mind, has re-
ceived toc little emphas1s or has cven been leit oul of the study.

At the ontset it should be poinled out that we lack 2 clear defini-
tion of the concept "information systew". Some people have given ii
2 blurrcd and apparently develued meaning which contrasts sharply
wiih the definition accapled Ly others. fs I sce 1it, it is iust an
legical 1o call a documeniation syotem an "information sysiecn” as

it would be to call a telephens diraciory (1r cluding a system for its
privting and updating) a "teleUJmmunlcc-ionﬁ nvstnm" T wonid undey
stond an information system to be one {thot ompanses all asr»ois
of information acquisition, seclection and sfep. There is wizhkin
some disciplines a certain risk in an incx 'nﬁ mmber of counirics
that bodies UJth vhich the pelitical decisions rest might be given
the improssion that the funds devoted to documantation svstems would
conlribute to bhn solution of the more general irnformavion problems,
simply because of the name given to the activity.

Atmost a decade 20, & top-level commiiice in the United States
published a report, the sc-called "Weinberg-Repori” [3]. That com-
mittee made a very thorough survey of the information situation ond
related probLlems in the scientific community, It is uurpr1°11P 1o
find in the documents concerned with UNISIST thai many of the very
basic ideas in the VWeinberg Report have been completely nno'ortnﬂ

If we address ourselves io information problems, these aspects should
be of great significance, whereas if we limit ourselves to documeniation

questions, the whole complex of problems is considerably reduced,
so that, in fact, ihe justification for ithe planned effort on the
part of UNESCO becomes slender indeed. Let me guote from the afore-
mentioned Weinberg Report:

"Because most of the schemes and devices for handling in-
formation are so new, their limitations are still not fully
understood; in particular, it is not usually appreciated that
the new systems generally retrieve documents rather than in-—
formation".

It would appear that the last decade has brought the world no
nearer to an understanding of these points.



IT. The specinlized centre’

In fact, the specialized cenires are the only ones whogse Twivion
it is 1o bridge the gap between the, nossivly) selected but un-
digested mass of documents a&nd the fact-sceking sgientist. Secn
from the viewpoini of a spccialized information centre, the in—
formation should produce an interaction, enabling the scientizt
o hold a dialogue with the rest of wno YR in R N A
the "feedback!, which already Norbert Vionar dascribed in his book
on cybernetics [ 4], iz lacking if the cormnisniron channe:s are
not Tunrctionins hoth ways. DNeouments of ithe conventioual kind
provide only & one~way communication channel.
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One obvious example of the disadvantages of convaniional journals
is the lack of an effective mechanism to communicaie to readers
the corrzctions of errcrs vhich have escapad the zttention of the
reviewers, and wixich have beoen discovered after the publication
of a document, The data information cenire, on the other hnnd, can
remain in some contact with anthors and can maintzin sufTicient
records of queries fto CTellow up awy
provide the users with more correct

,

Another example of an informetion problsm which the data centres
arec in a unique position to tackle is the proliferation of un—-
necessery publications. I am comvinced (although many scicntistsg!
recognition of the centres' usefulness in this respect is slow
indeed) that we have already been spared ajberﬁnin volume of
duplicate publicziion and of publication Bf smallex additions
to already publiched work thanks to the existonce ¢f the enntros.

This is certainly true in the field of neuiron nuclear phyaics.

D
which, in contrast to i1he UNISIST s*udy discusser +ire topics con—
cerned. The crucial difference between the documeatation syste
and the data centre is that the cenire works with the primary in-
Tormation ~ the information itself - rather than with the secondary
information - information about infTormation. This is the bvack-
ground to the data cenires' use of the full specirum of infor-
mation activities, and it is the basis for a centre's "total iu-
formation" system, of which the documentation is only one pari. A
full review of the neutron data cenires' activitics would cause

us to digress too far, but 1 wish to refer to published work on

the topic [5, 6, 7).

Dptoe s

ITI. Management informetion

One sector of "total information", largely akin to the manageinent
intelligcence. The information needed for all levels of management
in Science is partly contained in the conventional documentation,
and partly missing because of a lack of communication channels.




In the field of nuclear data thore is a mechanism which has already
been of greait help to science management in the field. Requirements
for new informalion cn topics akont vhich sufficient experimental
data do not exist have been published regularly for 2 number of
years., The individual requests, submitied ftogether with a full justi.
fication by the requestor,; have been griven pricrities according to
certain criteria, The requests are subsetuently review=d bty a com—
petent rmuclesyr datz commitien, The rermuont list can then serve to
Justify an experimental effort at an institute, and thereby alsc

Lo link the research cffort with ithe areas of greatest importance;
the research programmes ~ insiituiional, national, regional or
internaticnal — are consegquently accelsrazted in a natural way. The
experience of this tool within the area of ORCD couniries repre-
sented on the Furopean American Nuclear Data Committce {EANDC) hns
teen quite favourable over the years. The scheme is now teing ex-
tended to operate at international level, within the framework of
the International Kuclear Data Committee (INDC), which will have

a greal responsibility in screening the individual requests for
the international nuclear physics community. The system (REHDL) [ 8]
that has been used by ENEA in the C2CD countries will be modified
for international use in the near future.

When such words as priorities, justification and purpose are nen-
lioned in this context, a great many scientists will jib violently,
particularly those vho claim areas of Very Pure Science. Neverthe-
less; thc means available for scientific research are necessarily
limited, and the, more or less, political decisions on how 1o di-
vide the resources have always been made somewhere and will in-
evitably continue to be made in ihe futlire. When such decisions
are taken, they should be based as far as possible on availadle
facts. It ig the responsibility of the information sysiem to mak
those facts available to those who need them.

IV, Data information

Much of the develovment experience in %he field of muclear data

mzy be rather specific to the field and not readily applicable to
other areas, Some of it, on the other hand, may Tte useful to oshers.
The most important lesson in the operation of a data centre thaz
may have an impact on information systems is the experience of
frustration with existing documentation systems. Consequently the
neutron data gentres are simply forced to rely upon their own
resources for documentation services. CINDA [9] is a reference
system which can now call upon some fifteen years of experience

of fully computerized operation. For the past six years it has
enjoyed world-wide recognition and constitutes a {truly international
enterprise; it was the first internationzl computerized documen-
tation system.



No criticism is intended of such a publication as Nuclear Science
Abstracts, which is a very useful documentation tool for an
individual scientist. The sysitem does appear, however, to be guite
incompatikle with the documentuiion secior of the data centre's
cperation [ 10], The basic reason is simply that the centre must
regard the whole field of information as the apvropriate approocch
rather than accept a sopqraiﬁon between documeniaticon on one hand
and data information services on the cther. ¥or the nttc cenires
1o adjust their documentation systems in order {o malke usc of so-
called "inTormntion srstems' of wider scope woenld siamply Le nnnh

oo

100 expensive in terms of efiiciency and caverage.

A second lesson that we can draw irom the international collzbo
ration in our field is thal data themselves are nol wvery u °cfu
unless they are rplatﬂd to extensive factua) ~nd perivheral olr
numeric information. In pariticular, the classification and ca -
gorization and the unambipgucus definition of the details in en-—
rerimental nuclear physics required long and pdinful work on the
part of the foux cenires. We are now beginning ic see good wesults
of this worik, after one year of operation of fhn international ox-
change 10rma+ for neutron data infermation, WAFOR. The internnitio-
nal exchange of experimentel npulron daia has becn in effect Tor
several years, but since 1970 the exchansze has been made in a
cominenly agreed format, This format includes an internatlionally
agreed classification, bibliographic terms, physics terms, and a
communication format. e .

During the development of EXFOR, a great deal of thought was de-
voted to-the use of the information subseguent to its transmission
to the user. The format is desizgned {0 scrve sophisticated vsers
who have access to display devices with maun-machine-interactive
facilities, as well as users with no equipment at all, and also
users with more peripheral interests.

In this context, it might be w.rithwhile {0 cmphasize that little
mention was made in the UNISIST report and synopsis of the following
essential topics which were well discussed in the Weinberg Report,
to which I refer the reader for further study:

2B: The Information Process as Part of the Research Process

3E: Modern Psychological Insights into Communication should
be Exploited

'r

3K: More and Better Specialized Information’ Centres are Needed.
[See ANNEX I1]

V. Conclusions

In my opinion, it is important that the UNISIST “"movement"
clarifies its objectives before taking further steps. Leaving

the semantics aside, it should either restrict itself to docu-
mentation, and@ as a consequence, delete or redraft recommendations
9 and 10, or it should extend its view from the narrow documen—
tation stanidpoint into a wider understanding of the "total infor-
mation" complex of problems and take into account also infor-
mation media other than documents. This would entail redrafting



-5~

recommendations 4,%,11,12,14,15 and 16 [seec ANNEX 1]. Orly the
second aliernative would seem to justify the proposed size of
the operation.

There is no doubt that the task at which UKISIST is aiming, is
an important one. The volume of information services is greaily
increasing, which will have great impact on Science at the
working level, and some .co-ordination of this development is
commendable, nacessary and certainly worth while.lIt is therafore
a matter of uwrgency that UNISIST be given the ‘est possible start
in the right direction.
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Suerented Modifications 1o the UNISIST Pecommendaticns

Tn this annex I shall outline brisfly the suggested modifi-
cations to the recommendations. The two ihat most ur{enx1”
reed toe te revised are recommendationsg 4 znd 12, For the
latter one I do mot propose a new forrmmlaticon here, In Tacth,
racommendation 12 is the only one describing the information
responsibilities of the individual scientisi, and it can
therefore be regarded as the most impertant recommendation
of them all.

Recommendation 4. Subject specification

The attention of scientists, learned socicties, and information

cience associations should be drawvn to the nced for joint efferts

0n

n developiag better tools fer information in depth in the various

(W8

disciplines and sub-disciplines in: seience and techneclogy. UNISIST
‘adherents should he invited in pariticular tc consider the support
of a few pilot projects aimed at testing new methodolegical or or-

ganizational devices in this respect, with a special emphasis on

. a

the inierrelstionship bebween international, interdisciplinary

documentation services and the Pin-~depth" inforinatlion services.

Comment: "...the conirol and conversicn of naitural and in-
dexing languages ..." appears to refer only to the conditions
of documentation services. I shoulé rather suzgest that the
problem be tackled on the only level where this is possible:
The scientists themselves in a specific disciplin must find
agreements on classification and terminology. Otherwise the
efforts would inevitably be reduced to fruitless arguments
about semantic details.,

The hest sponsorship of a pilot project can be diséusscd hut
I should thirk that this is not the place to 1nd19ate any pre—
ference in this respect.

This recommendation is for the specialized centre of greatest
importance. The work on terminology and classification can be
coordinated through the centre, which should be in a unidue
position with its direct contactis with leading scientists in
jits field. In order to do this effectively, the strong support
- of the interdisciplinary documentation systems would be very
‘valuable.
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Recommendation 5 Standardizetiont sysions eopects.

Provirion shoutd be mode within URISTIST vor actlve consultations
with compuler zvd information srstens eworris in order to sperd on
ihe resoluticon of pending issues in multore of machine siandards Tor

systewns intercorncotion, when avplicable in asveamant with T80,

VUNTSESE showld erncoursge adhering decumsniation oysiems to develop

an effeonioe pnterfeoe with speciclived roforantion cgntres in insir
i, 1 ::L:’ by,
o hda is not the wrocthar or not a

format i bl s owen denirahle for zll
srave. In Tact, comprntipility should certainly
4 he ﬁ‘fﬁ‘%SDO ; there is a need for it.
gonG reasonsg for inter-

AR IR AR RRES
Gloar Aoy
nationadly

zarnin of 2n effective,intertece betwsmen svecializnad
and docummgntation vathmf could design a scheme

voa uzer of the services of tate certre covnld - as
part o1f the gervice - be providad with all 1he documents re-
loted to the topic of his query ifrom the decumentetion ser-
vice. | '
Recommondation 11, Responsibililies of soiertific editors and

referees.

BEditors and referces of scientific journals should exercise & special
recponsiovility for the maintenance of quality ¢ontrols of publighedr
material. They must realize that the primary pubvlications for which
they are respongible are part of an’ informaiion prccessing continaum
and that their cooperation with other groups, particularly those who
process primary information (e.g. speoialized'infopmatiOQ’centreé and

.data centres) is essential.

i

Comment: The authors' responsibilities beloug in recommendation 12
rather than in this one. The referee system sholuld not only be
encouraged; there should be mads a clear d1s»1pct10n between pri-
mary literature which is subject to review and other scientific
publicatiori. The fact that an: ‘article has been reviewed by a ceferee
is an important piece of evidence: Particulaeriy in the context of
interdisciplinary flow of information the referee's "screening”
function is a great help for the scientist who is not a specialist

" on the tOnlc on which he seeks informaiion.
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Regarding the Mother groups™, it is z‘a‘thw~ ctvious and it nceds
not e osmpelt out in the vecommendaticn  that the cooperation with
Indewing

and avgtreciing services should be encouragsed, noariicu-
Yariy it no el fective specialined contre exvists Tor a certain
field. “he formulation of this recomuonaaticon in the UNTETT ro-

port, howaver, sives me the impressien oF

SUonaTmRemant Ty orohn

sort of friendly quarrel betweern prims crd secondoyy jourtols,

S dui gheada e avVoleeG i uine oo S PR D
Bocomnonsaiion 12, Rezpopsibilities of e screuvists

Commant s The reformnlation of ihis recormadotion is rather

difficuld, btut an urgent and

o v uuui.’_-..?:‘u!'.."Lj_()x'; 5t

sortas one, Alrowsdiy the 314w

LI CenbGo Gnye ) andddrenang

: 3
ste, J";:t'hel“ than to ha seior

r"ﬁ,",/; it Ao the soicntd
unie ™e dividual scicntists should addrons heda

. (2

,1\

cors o7 new inforrms

D

articiewn, g of youny soiant
formation : ud( \ucsﬂ
Ly the information servicas. This tupic “JxO\lJ(l por-zu:ot. l"vh
deserved several recommendatibus, onc S fuhich could have been
directed to tha scientific societies, The disproportioncielv
small emphasis that the topic has received in the UNISTS? ssudy
is rather ochviouns from a comparison with the Yeinberg renor,
Consequently, I have here refrained. from piviag & new Sermiiation
of the recommendation. This is the weuk o oft ARl fhe
s
commendaticns, and new wordings are wrgs: needed,

vy oan (1) nrodu

P commandation 14, Resesarch in information science,

The presecrit erfort of naticnal and internatior:i ¢rpge izations to
cenduct and to support resSearch on many aspecis of intrormation sciernce
should be acknowledged and encouraged by UNISIST adharents as céﬁtri—
butions of vital importance to the evolution of world-wide scientific
information services. A group should be established wikhin the {rame-~
work of UNISIST to collcct and evaluate information on research in
this field, to assist UNISIST adherentis on systems planning matters

N P

and to promote international co-operative programmes in information

science analysis and research activities.

Comment: Only miror revisions of this recommendation waﬁy Talt

necessary.
. 174

Comment to recommendations 15 and 16:
Again, it is not clear, whether a "common carriexr" format is at
all feasible. This prerequisite for integration into comprehensive
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ams hits bean assumed whr-*n descr
21 access point or "mode" in 2 swiic
commendation 16, The recommendations 15 - 17 might set ceriain
less desirable Jimifations To the devolopment of specinlized in-
formation centres, particularly the dota

library or centre

:
hing “7%'-'0**" in re--

> information cenirar.
anigation of o world-wide networlr C»J.“ deata condres in n
eld will depend very much on it bonnd ary conditicrs din

IYIONaRES

vhere condtiorn

finld., Wor erample in the casze of
has bezen subdivided inte four "“"servics
Vary coisitearably {rom one aver 10 anuinolr SO POEarUs COoppunern
davalonmant. dntna neers, -ingd of doats ":ﬂ‘r.‘r17‘f‘f'r:;} nolitient

cacnomical situelion ete. However, thowe condilions would von-
ceivably vary from one topic to :mcﬂwm, and a2 sclution for

each casc should be sought accordingly. The initerdisecinlinary
olinkoge must be the responsibility of ihe doocwnentat!
whiich may this way aventually evolve dato subrots of
Core oy ohboma.e Perviculovly bl over-egmpiie s oon
shoud therelore be softencd.
and possibly wlso rec. ]7)
appropriatse recommendations to the

my comment to recommendation 12.
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\ ,
oy the documentalists, The atubides and preciives towand L
ol all these conmected swith re velepment must beeoms indise

1

Linm*\uw sio froen thelr ot

) . X
udes and practices toward research and

develomng woeentral theme of our report,

supen what seeims an obviens it

\ . .
toe pr cnlem of commuenicseiag el

c-ollx.h) I“;f‘.ch

s L0 21;:’% G vn_(\(i\) 'm@

munication syste 1
were reiatively s::vul , the whole inaticr could be trea ne
But with the growth of science a cazual attieeCe toward commun Ecnt:o“ can’

tv, technical

s

M
lead omy to insnfiicient communication,  Scientists individuall
societies, ageacics su )pm'tin

o
D

research and dev (‘A')')I"(,"‘( witl have 1o Teceg-
(i

me, that :\(((,qlm..c conunun Com:?‘.n.\.(‘:‘.:ion

cannot be viewed merel y as

Onger COUIS

t
SUCCE

3y - ] - >
werk; that s ng not really port ol

science.,  An apprecia )‘L and incressing fraction of scivnee’s rose
cluding deeply motivated, technical men as wch as money, will
have te go intohundling the information that science creates,
Science can ultimately cope with theinformation expansion onl
of its most gifted Dractitionc*s wiil compact, revicw, irzc’; interpre

for thie benofit of more .pe

ture botli for their own use ar ! for 5
The Panel belicves that such activities may eventunlly achisve a wos
in the science of the future comparabic to that of theeretical physics in
modern-day physics.  Recognition of the importance of such seicntific mic-

lemen is discernible in the v)ro}ifcrntzon of the so-called specinlized informa-
tion center where information is digested and interpreted, The Panel views

the specialized information center as one key o ultimate resolution of the
scientific in:'on:mtzon crisis.

E. Moders Psycholog zca! Im, ghis Into Commnsiicztion Shouls Be

Bxploiied :

New information could be made easier o assimilate, and in this scnse’
easier to retrieve, if authors wrote better. - We do not understand the com-
munication precess well enough to know Low our naturzl] Iz nrma':c can bz
made irto an insirument for the most effective preseatation of ,;,cu,mmc and
technical information, but progress is being made. Advances in our under-
standing of the communication process should become known to authors
and to the infor rm'xor. handling community, and should be put to work in
the improvement of cur technical writing.  Nor should dévices other than
improvements in the naturul language be ignored. .Recognizing the danger
of creating tco many a:ghly specialized l.‘mrn. ages, we pointout nevertheless
that symbo}s or conventions to replace wordly- clichiés or to describe com-
monly used methods of instrumentation could reduce the volume of the liter-
ature and help ease its retncvul OrJudleously used journalistic tgchmqucs ‘
such as differcnt type fonts, dxsplay boxes, different colors; might hclp to
make the technical literature casier to assimilate. ,..'Iany of these’techiniques
mxrvnt be repugnant to those broumu up in‘the ronsnxvanv scholarly zra»

x R o
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1% BMore end Butier Specialized Information Centers slre Neederd
The centrodized document depository is meimariiv o clenringhouse for
t

docsuments; 711 cenernl) 3t doos not try to glean fnfarmntion from the deeu-

ments it handlies, but merely provides approprinte docuraants to users, Do
retrievil of docurients is not the saue asyels qevad of Informntion;
specinlist reaily needs the information cor ntnined in the prhlish
not the published literature oo, To retrieve information,

documents, the techeien] community has devised the specia

information center.,
A specinlized information center makes it its business to know everything

that is heing published in a speciel feld--such as nuclear spectroscepy
or the themnnnlisical vrropestics of chemical compounds; it collates

and reviews Uw duta, and pxovmc; 1ts subseribers with remularly lssued orne

piitons eritoal roviews) epocintoed TiHe s e naed athee enel Yenls,
todnput s the outpnt of the central de v Phere are now anoabe

1

United States abour 400 such centersy the net mnher s growing,

some specialized information centers can andd k“'mv’(’- te hecausn the
soience they serve cease to be active.  As eviging

"

iy cenceived, the centers
P b
oone of the eapll

compiled data o appoeed o irdens or e

I 4
g conapiled the fnternationg! Crlticel Cebics. Manw of ¢

[}
ters have evolved intod zfom*ntzou centers that not only comnile data but aleo

. o ~as
keep abreast of ail developments mafield,

1

We believe L.nl[. the specialized information centor, backed by larme contral

depositories, mighc w

sp
cll become o dominantmenns for Ganefer of torhinion
information. 1t therefore behooves ihe b:cmnc*.l community, ot this ::.r"-.rl','
Tearn what makes a gocd

stage in the proliferation of specialized cemers, ¢
giy-

<

specizlized center, and to plan new centers accordir
Specialized information centers, to he fully eiicctive, must be operated in
_closest possible contact with working scientists and engineers in the field.
The activities of the mast suceessiul centers are an intrinsic part of science

(%}
n

and ‘.cchnolo"y The centers not only disserminete and retrieve inforina-
v 1hcy creaie new information.  Making a discrimimiir‘; clection of
sas was done i prepaving the Intern ..tw,r-r Sritical Tablas, reguires
ientifl

;

scientific insight of high order, and is fiscif an essential scient
. The procees of sifting hrougic lurge masees of daie ofien lea

“generalizations.. The Nuclear Datar Center that collects .mc] distributes
information - the static pr L,-Vrm; of 1aclel contrivuted notably, fo:
example, to tue dcvc’opmcnt of the shell model of the nuclcus, onc of the
© major theoretical underpinnings of modern nuciear physics. Whatis true
of the Nuclear Data Center s undoubtedly true of other centers. - In shory,
knowledgeable scientific interpreters who can collect rclcvzxm data, review
a field, and disull information in 2 manner that goes to the heart'of a
technical situation dre more help to the overburdened specialist than is'a
‘mere;pite of relevant documents.  Such knowledgeabie scientific middle-
mcen who themselves contribute to scicnce arc the backbone of the informa-
tion center; they make an information center a technical institute rather
than a technical library. The essence of a good technical information.
center is that it be operated by highly compewent working scientists and
.1g1..ccs—-cco*)1e who sec in the operation of the center an opportunity to
advance and deepen their own personal contact with their science and
technology. Proliferation of the specialized | ‘n’orrr tion centers will there-
fore require many such “information scientisis”: dedicated and } no*..'ieczbc-
able technical mea who Lelp interpret and assimilate the liteiature for
others working in the field. o e
Sincc the technical information cemter in this sense must be part of
science and t clmo’dfal, it is natural that it be located where relevant’
science  is” fourishing. The Panel thercfore urges that new inf orm:mo-x_g
‘centers be cstabliskied ‘at public and private technical instit tutionss, not’zs!
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adjuncts of ‘general libraries, or of publis hmg ventures; or; of ccntral des 7

" positorics, - Where research and developmient is done for the Govc:;xmem
at Government laboratorics, at'onal laboratorics, universities, or industiia
_ aoor..‘o*m-—m.ormvon ceaters in related fields o.xﬁht to find a congenial’

' ztmospnc*e. We' noe” with :m:noval that ALC "1 :J.Xroady emaolhhcd
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