2

AV (Z1¢(OV

_AGARD.LS.

LECTURE SER!ES No. 44

on

Scientific and Technical Information

- f|  Why? Which? Where? and How?
_. 5D C
TG

AR T2

] L—ELU ¥

NORTH ATLANTIC TR‘EATY ’E)R(;A&uzpueu

w
2

RWorodeced by

NATIONAL TECHNICAL
INFORMATION SERVICE

sprnngheld. Vs 22151

DISTRIBUTION AND AVA II,.ABILITY
ON BACK COVER ;-

TLEAS0ON CIARCLLENT A

e

!w oA e e — -

FORPE O

TR DN b~ v VRN

el

7Approvod for pullic :olsusd; ) e
D! ntica Ux; Umited ¢ & .




AGARD Lecture Series No.44

NORTH ATLANTIC TREATY ORGANIZATION
ADVISORY GROUP FOR AEROSPACE RESEARCH AND DEVELOPMENT

(ORGANISATION DU TRAITE DE L’ATLANTIQUE NORD)

SCIENTIFIC AND TECHNICAL INFORMATION

WHY? WHICH? WHERE? AND HOW?

This Lecture Series, organized by the Consuliant and Exchange Programme and spomored by the Techniead
Information Panel, was presented in Oslo (Norway) and Rome {1taly) by the authors on 2-6 November 1970,




The material in this publication has beea reproduced directly from

copy supplied by AGARD

Publish2d February 1971

025.5 689.2

&

Printed by Techmical Fditing and Reproduction 1ed
Hartiird Hewse, 79 Charlotte St Lengon WIP THD

ALk i b

-ty - IV




PREFACE

This Lecture Series, sponsored by the Technical Information Panel (TIP) and the Consultant
and Exchange Programme of AGARD, was presented in Oslo (Norway) on the 2nd and 3rd November,
1970 and in Rome (italy) on the Sth and 6th November, 1970.

The principal objective of this Lecture Series was to bring to the attention of users (Technologists
and Scientists) the present capabilities of information systems, services anc media retrieval techniques.

As in all branches of Science and Technology, automatic methods ar: playing an increasing
part in Information Science and this was reflected in the lectures which were presented by leading
experts in the field. The Series covered the basic background to what information can do for
Scientists and Technologists, the needs of the technical community, sources of technical information,
information channels and formal services for obtaining information together with a review of
selected dissemination of information (SDI), a technique for providing announcements of a hmited
number of documents of specific interest to individua)s or groups. the concept, mission and opera-
tion of scientific and technical information analysis centres was presented and the relationship of
analysis centres to conventicnal information centres fully described.

Each series was concluded by an open forum and Scientists, Technologists, Information Officers,
and Librarians from 10 NATO nations participated in this Lecture Series.
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INTRODUCTORY PAPER

H.A.Stolk

Over the years the Panel has discussed storag: and retrieval of information and in 1568, together with the
Avionics Panel of AGARD, it organized and presented a symposium cntitled “Information Storage and Retrieval:
A User Supplier Dialogue”.

This symposium was held principally for the benefit of scientists, engineers and management personnel who use
information services, inviting them to comment on the present state-of-the-art, on the basic design of future systems
and to point out their needs. The dialogue, however, was only partly successful in the sense that “user needs’ were
not comprehensively defined.

As a result of this it became clear that in the future the Panel’s attention should be more actively directed at
th: user. In this context the presentation of 2 series of lectures to familiarize the user with the varicus aspects of
the information environment seemed an appropriate means to pursue the dialogue. This appeared all the more
desirable because evidence collected by means of so-called “user studies™ tends to confirm the information organizer’s
point of view that the user hardly exists,

It is rather distressing to find that our information systems which have been developed with great effort and at
tremendous costs to a high degree of sopnistication seem to be missing their goal. Unquestionably a wealth of
information is stored in today’s mechanical systems but somehow the system operator does not {ully succeed in
retrieving that which tiie user wants. After a number of failures the latter gets more or less disgusted and stays away.
Does this imply that information systems from a cost-benefit point of view are hardly, if at ali, justified? In answer
one might ask what the cost would have been without them.

It must be agreed that system oparators have mostly directed their efforts at cuping with the vastly increasing
amount of published knowledge thereby neglecting to a considerable extent the user and what he needs. The
increasing speed and memory capacity of the computer made it possible tn register this published material and make
it accessible but in a way that it is not directly suitable tor subsequent nse.

On the other hand, the user. who is a potential generator of information himself has not facilitated the task of
the system operator. His increasing urge to publish, motivated or unmativated, of good or had quality, an addition
to, or a duplication of, already existing kncwledge is giving the systcm operator a very haird time.

As the siteation is now, there existe a gap becween those who supply information and those who use it. This
xap should not become wider though it may not ve closed altogether. There are ways for establishing bridgeheads on
both sidez which may be gradually expanded. The principal coudition herefore, however, is the suppliers’ preparedness
to include tne users’ behaviour and needs in their concepts rathes than losing themselves in ever more sophisticated
and vostly systems, while on the other hand the users should be open to appreciating the effort made on their behalf
and coop=rate in finding a mutually satisfactory compromise. We from our side like to point oui what we can do
for vou whiic you from vour side can indicate what you expect of us.

In the present lecture series the product being considered 1s technological informiation that exists in the form of
printed words, graphs, tables, pictures, specifications, et<. and major attention will t¢ facused on the question of
how this information can be transferred.

A topic rat covered by this lectiure series but of cqual importance as the transfer of technological information,
is the transfer of technelogy. It therefore seems appropriate to discuss it briefly in this introduciory (a more com-
prehensive analysis of the problem is given in “Selected Papers from a Seminar on the Management of Technology

- Transfer, UCLA, Maich 1968" published in IEEE Transactions on Enginecring Management, August 1969),

Technology is a resource which existe in patents, processes, and procedures for research, engincenng and
manufactuning. 11 conusts of deugns for products, tools, and text equipment, of 2nalyti~al methods and techniques
of capabilitics for probiem solving, analyzing, designing, and testing. Frequenily il s stored and remains i people’s
tieads and cannot be found in documents. As Dr Charles Kimball, Presideint of Midwest Rescarch Institute, desenibed
it “Technulogy transfer involves the extension f the use «f a technology in whole, oi part, in arcas beyond the
initial usc or application and usally by different persons ... the technology s new to the person who necds i,
of uses i, and not necesanly new o the technical world in goncral”™. At the centre of this techrology transfer
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process, which is variousl, cafled “liaison™, “interface™ or *roupling™ is the husiness firm and the mujor problem
today is how industrial organizations can best manage it. The technology transfer process, in particular the speed

of trinster, depends a great deal on managerial methods and structures. Therefore it is rather remote from the
techniques and methods that will be discussed these two days. Fundamentally technology transfer refers to ideas

and therefore to the man, as he has the ideas. Improved communications among men make the technology transfer
process more efficient (cornmittee meetings, seminars, moving the man with the knowledge to the point where the
knowledge 15 to be applied, ete.). Techrology transfer already is 2 big problem within a single company, tut small
compared to the problem of transferring technolegy from defence industry to non-defence protlems. Here motivation
and pernission nlay an import- nt role.

Management of technology transfer is perhiaps best developed in the aerospace companies but these techniques
are not casily and readily applied to other activities. In the future better coupling mechanisms will have to be
developed in order io reduce the gap betweon the producers ot new technology and those who must use it. The
information analysis centres which will be discussed hcreafter represent such a coupling mechanism.

Returning to the topic of this lecture scries, one of the major problems of today is the abundance of informa-
tion, a problem so basic that there is not even consensus of opinion with respect {o its seriousness. Some people
tend to belittle the importance of the problem, e.g. research workers who are well-established in their particular field.
Others, on the contrary, believe that the available information is not efficiently atilized or fear that research is un-
wittingly Juplicated. However, cverybody seems to agree that quick. sclective retrieval and dissemination of

information are desirable.

The development that will probably do the most to soive this problem in the future is the information network.
Through its many participants it will have greater resoutces and faster access than any of our libraries and information
centres could hope to have today. This interconnection of existing information services shouid eventually make it
possible 1o supply all kinds of information to all comers.

To modify our preseat system - which is composed of many independent units, each going their separate way
in terms of plans, resources, maintaimng particular data bases or using commercially available ones — into an efficient
network clearly seems to be a responsibility of the government.

Each of you. whether you realize it or not, plays an important part in the transfer cf information from one
medium to another. In this regard, | would like to quote from the famous Weiaiberg Report entitled “The Responsi-
bilities of the Technical Community and the Government in the Transfer of Information™ in which he states:

“Transfer of information is an inseparable part ov research and development. All those concemed with research
and development, individuai scientists and engineers, industrial and academic research establishments, technical societies,
Government agencies  must accept responsibility for the transfer of information in the same negree and spirit that
they accept resnonsibility for research and development itself. The technical community generally must devote a
larger share than heretofore of its time and resources to the discriminating management cf the ever increasing
techaical record.  Doing less will lead (o tfiagmented and ineffective science and technology.”

Fhe last decade has veen an era of increased awareness of the problems inherent in the field ot information
I'nis fecture serivs and othens like it give oper evidence of the serious theught that is being expended on

wiencee.
the techniques and scieace of il aspects in this Geid,
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WHAT CAN INFORMATION DO FOR YOU?

by
Alice M. Ironside
Deputy Director

Defence Scientific Information Service
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SUMMARY

Before a werson is asked 1o plsy a significant part in collection, transfer or use
of information, he shoukl be apprupriately oriented and motivated.

To this end a philesephical, nor-tecknical approach is used to demonstrate that
information is both an inherent part of life and n part of the fabric of living.
hforrution is being presented to the individual continuously throughout his life,
Ly his own senses, by other people and by the various media of communication.
This information may be unheeded or heeded, and stored in his memory. It
may also be stored in suitable forms by mechanical, electronic and other means.
Once stored, it may be later retrieved a..d applied to any appropriate purpose.

Information is increasingly being recognized as a prime resource. Likiewise the
problems of maintaining the store of this resource and of it¢ exploitation are
being recognized and their solutions sought.

SOMMAIRE

Avant qu’on ne puisse s'attendre 4 ce qu'une personne joue un role important
dans le rassemnblement, la transmission ou emploi de T'information, il faut voir
4 ce que cette personne soit convenablemeni orientée dans ses jdées et bien
motivée.

A cette fin, emploi d’unc approche plutdt philosophique et non-techrique
simpose; il faut démontrer que !'information, ainsi dite, est 3 la fois partie
intégrante et élément inévitable de fa vic. Pendani tout le cours dc son
existence Findividu est sans cesse exposé A r'information, fournie par ses propres
sens, par d’autres personnes, ou par les diverses modalités de la communication
moderne. Cette information, on peut toujours la rejeter, ou bien on peut
Paccepter et 'enregistrer dans ia mémoire. On peut aussi {'enregistrer sous forme
appropriée par des moyens mécaniques ou électroniques (ou autrement). Une
fois enregistrée, elle prui étre retrouvée plus tard, pour servir & tout besoin
pratique.

De plus en plus on se rend compte que l'information constitue une ressource
primaire des plus iaportantes. En méme temps on reconnait 'es problémes du
maintien et Je i'exploitation de cette ressource, et on en cherche les aptes
solutions.
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WHAT CAN INFORMATION DO FOR YOU?
Alice M. Ironside

Deputy Director

Defence Scientific Information Service
Defence Research Board, Canada

The abstract of this paper hegins by stating “Before a person is ask2d to play a significant part in collection, transfer or use of
information, he should be appropriately oriented and mouvated.” Before considering the collectior, transfer or usz of information
let us consider both informetion itseif arnd the persons involved.

Has it ever occurred to you that each of us is a product of information? 1t you are skeptical about that statement now, it is
hoved that before the end of this paper you will be convinced of its validity. (‘f you are already convinced you may be good
enough to supply additions! peints or bring up points of disagreement during the discussion which is to follow in approximately
30 minutes.)

Several thousand years ago the psalmist David wrol: poetry on many subjects. One of his poems in praise of God ~nlains
lines that have been translated in th> King James version of the Bibk to read, “Thine eyes did see my substance ; :t weing
imperfect, and in thy book all my members were written, which in continuance were fashioned, when as yet there wer2 none
of them” (1). What a quaint yet surprising description of the genetics of the early decades of ihe 20th century and ot the
molecular biology and chemistry of the gene itself, by mid-century!

Today, scientists are able to describe the results of their painstaking research in these sreas more precisely, possibly like this. In
the cells of plants and animals, protein molecules of great significance appear .0 have been identified. Further investigation has
shown that these molecules contain coded inf)rmatior which whenr deciphered, reveal the plan for celi differentiation, organization,
and the eventual development of each specie: of piant and animal. Favourable micro and macro environments are essential to

the fulfilment of the plan. It has similarly been demonstrated that the individua! physical and chemical differences can also be
traced to the information coded in the protein molecules of the genes (2).

Scientists continue to vie with each other in unfolding the mysteries of how the instructions in the protein molecules DNA are
executed by its fellow nucleic acid molocules RNA. Scme _cientists have concluded that a dictionary of genetic codes plays a
part in following the instrucvions.

The large body of well documented cvidence already accumulated leaves little doubt that the physical characteristics of species
and their variation within species, are directly related to the pattern meticnlously coded in the genes.

Is there equally convincing evidence that other characteristics such as personality, are minutely detailed in nucleic acids? Or, is
personality the product of our early environment, or is it due to a combination cf environment and inherited or 1on-inherited
cellular chemistrv? We will leave the anthropologists, psychologists and biochemists to answer this age-old question; possibly in
new terris as new facts are gleaned during their task of unravelling this complex subject.

A multi-disciplinary scientif’. >ffort however is not needed to convince most of us that regardless of physical characteristics
peovle differ from cach othex. Each has a different mix of traits which may be difficult to define, yet most of us have somc
idea of the meaning of terms iike personality, temperament, spirit, and intelligence, tc suggest a few, We have seen that strong
and colourfu) personalities attract or repel each other and are thankful for the personalities which produce harmony and give
stability in human relationships. We know that people with one temperam:nt adapt readily to a changed environment, whereas
people with another temperament may be slow to make the necessary adjustments (3). One person accepts or becomes resigned
to circomstances which another, who is possibly mere resourceful and confident, takes steps to change. Most people are drawn
to that which pleases but seek to avoid that which displeases. What pleases or displeases, however, varies from individual to
individual and from time to time, often according to the mood of the moment.

Intelligence, in varying a.nounts is known (o play some part in developing, modifying or stunting the expression of the other
characteristics, Need we remind ourselves of the importance of the will, which is so much ours to control? Yet many of us
find that it is not readily amenable to intelligent control.

Let us continue this unscientific approach by stating that our physical bodies are the implenentation of the plan laid down in
our particular set of genes; that our bodies are tlie vehicle through which these less well-defined but cardinal characteristics,
whether or not attributable to our genes, perform.

What of the stage? It is crowded, not overpopulated in the areas most of us are fortunate to occupy. but crowded with material
and non-material stimuli, seen and unseen, heard and unheard. We are normally unconscious nf many of them, as we are
unconscious of the air we breathe or the metabolism that uses the air to sustain life. Familiar sights and sounds tend to be
taken for granted. They may only intrude on our consciousness when one of them is no longer present. The hawkers of
merchandise are constantly secking the new and the different to attract our attention, yet persist in mass producing the articles
for sale so that both novelty and uniqueness are lost. Money is the one stimulus we are not allowed to ignore for long.

For a different reason, stimuli like the sudden prick of a rose thorn cannot easily be ignored, nor can the finger that has been
pricked. The more cubtle beauty of the rose however, or the delicacy of its fragrance may go unheeded.

Then there are the radio, the television, the stereo high fidelity records, newspapers and magazines with their lists of plays,
cinema pictures, concerts, sports events, art galieries and museums, lectures, botanical gardens, zoos, restaurants and night clubs,
cruises, flights to exotic lnnds, each striving for our attention and patronage.

Even during sleep, rapid eye movements ~re known to indicate mental activitv in the form of dreams. These peculiar distortions
of time and space with their Picasso-like people and animals, intrude wito our unsuspecting brains when their critical faculties are
dozing. The body is also known to rest weli only if it changes position a2 number of times during sleep when the muscles signal
the need for change.

It would appear that life i a continuum of stimuli, Information is embedded in the stimuii and it is to this that individuals
react consciously or unconsciously, How do people cope with such a conscant bombardment?
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Some don’t. They move to sparsely vettled areas wher: amenities are reduced, inconse is iower but so too are the stimuli. Others
seem to prefer to remain physically in the urban turmod. Some of them use tranquilizers to dull their senses while others use
drugs te increase their so'f-awareness.  Still others lose their sanity, arc hospitalized and given prescrited diugs and cther forms

of treatment which enable them to return, at least temporarily, to an environment which proved 10 be too much for them.

Mast people, fortunately, do cope.

If we Jook at our acquaintances, friends, family and at ourseives, we are likely to find among them, the bored, the over-stimulated
and the weil-stimulated.  Each has established a behavioural pattern which is individually more or less satisfying.

Spicy bits of yossip, news of the latest catastrophes, the price of alcohol and tobacco, the high taxes imposed, and television
thritlers may be all that registers on the consciousness of the bored and time hangs heavily. The over-stimulated, on the other
hand, are aware of and are interested in all sorts of information from all the media. They eagerly attempt to follow eveiything
in the daily press, magazines, radio, television, books, plays. concerts, and football in seasun. Unfortunately this accumulation of
superficiai ideas and facts, all too frequently, like the seed that faiis on already oversown soil, is unproductive,

It remains to be seen if the findings of sociologists studying the effect of urbanization, offer hope for the over-stimulated. The
findings suggest that as the number of stimuli in our surroundings increase, we are forced to screen out more and more of those
which d+ not concern us dir sctly. This screening tends to be subconscious rather than deliberate.

The well-stimulated have already developed a screening procedure. Stimuli are filtered out, consciously or subconsciously, which
are unrelated to the pleasures, interests and purposes of such an individual.

We might pursue the thesis further, that man is . product of information, by considering the environment in which he lives.
Given a physical environment that maintains a fit body, a h=althy mind and a socially acceptable temperament, does cultural
environment have an etfect on us?

There seems little doubt that the answer is “yes”. We need only to compare ourseives, when under thirty years of age, with
the now-famous under-thirty age group of today.

Since history seems to teach that changes in society are reflected in art forms first, we will look at but one area, that of folk
and popular music during the past thirty to forty years.

To the over-thirty, and I'm thinking of those well over thirty, the words of songs were about the day-to-day life of the people

at work, or play. The moods wete romantic, humourous, sad, or nostalgic. The tunes and tempos were composed to suit the
words. The feet followed the tempo of the popular songs with light happy steps as the bodies, gaily dressed, moved rhythmicallv
to the music. For many of us here, tie beat changed abruptly, the steps became the disciplined tramp of marching feet.

How different to see today’s youth, “‘the under-thirties”, sitting motionless, or gyrating with feet glued to the floor, intent,
listeriing, through a remeadous volume of sound, and a puisating beat to words expressing the thoughts of their day.

The bodies and temprraments of this age group were inherited from their parents, so are unlikely to have altered radically in one
generation. :

The words of their songs in Canada do not reflect working on the railroad, the roamin~ buffalo, “Yes we have no bananas today”,
or “Tiptoeing through the tulips”, with the love of the moment, o: the love that continued snd matured. No, they are telling
about 'ife as they see it, with realism, cynicism and humour. They see a need for love, for sharing, and for anarchy. They sing
about pollution, about “Walking a mile in my shoes”, about the nuclear holocaust, about death and those who bury the dead,
even about “The grave diggers on sirike in New York”. They sit motionless, but listening intently.

What is responsible for the changes? There are no simple answers, just as the one example may not be truly representative.

One possible reason advanced is tha. these young people, very intelligent and frequently very well informed, have iiad time to
think and have used it to do just that. The necessities and luxuries of life have been amply provided by their parents who were
50 occupied amassing the products of an affluent society, that they did not realize the by-products they have also lavished upon
their children.

There is no need. in an audience like this, to multiply examples, for just as the food we eat becomes a part of our bodies, so
too do the sights, sounds, thoughts, values and customs of our society become a part of us, that is, if they have been scen, or
heard. Just as we choose the food from the menu in front of us, or from the supermarket, if we live on one side of the
Atlantic. or from the green grocer, thi butcher and the pastry shop. if we live on the other side. so too do we select from our
environment, the mores, the art forms, the means of livelihood and other characteristics which our times offer.

Our selections have led Erich Fromm 0 describe man no longer as “homo sapiens” but as “homo consumens”.

He decries the change that he states so succinctly, and attridbutes it to two principles which he says are programmed into our
techuetronic society. 1 quote, “The first principle is the maxim that something ought to be done, because it is technologically
possible to do it.”  As he sees it, this principle leads to the dethronement of all other values, and technoiogical development
becomnes the fotindation of ethics,

The second principle is that of “maxmal officiency and output™, which he states “leads as a consequence to the requirement for
minimal individuality (9. Fromm goex on te see these people, who are more casily manipulated people »ad wlio have become
litthe more than punch cards, finding their identity in the corporation rather than in themselves.

Thew guotations happened to be at hand, and are bul one representative from the babel of serious thinkers who are trying to
attract our atlention to the depersonalizing influence of the multitudinous stimuli with which we have Leen bombarded in the
1960 What of the 170V

Hasing remipsied ourebves that, given our wills and freedom to choose among the wares and ways offered, informstion has
produced us, there can be little doubt that information will coitinue to mold us individually and nationally.

A recent article n the journal Sorence discttssing the implications of the national aspects, suggests that we must be interested in
technical mtarmation i the age in which we lisve.  Robert Gilnin of Princeton University, in that article links rechnological
strategies amd national purpose, claiming that domestic and foreign development necessitate 8 new relationship. He acknowledges
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that passions continue to rule the wu.ld but states, and I quote, “Nonetheless, to an unparallel degree, economic and technical
considerations will shape the ways in which political interests and conflicts seek their expression and work themselves out.” To
continue, he writes, and I quote, “In a wosld where nuclear weaponry, has inhibited the use of military power, and where social
and economic demands play an inordinate role in political life, the choice, success, or failure of a nation’s fechnological strategy
will influence in large measure its place in the international pecking order and its capacity to solve its domestic problems” (5).

He sees three strategies in operation st the time of writing. The first is scientific wnd technological research and development
across the broadest front as exemplified by the United States, the USSR and by France. The second is scientific and technical
specialization, as adopted by Sweden, the Netherlands, Switzeriand and increasingly by Biitain. The third strategy is that
implemented by West Germany and Japan, namely, the importation of technology. As we know, the pecking is already evident,

He does not single out scientific and technical information which knows no boundaries and which is not license¢. Germany and
Japan are believed however, to have put a much larger percent of their recearch budget into scientific and technical information
than the other so-called advanced countries. :

As 8 matter of interest Genevieve C. Dean, a research fellow in the Science Policy Research Unit, University of Sussex, is ]
following the course of Chairman Man's self-reliance in research and development across the broad front and his attempts to
prevent the bourgeois from retaining a monopoly on technical expertise. According to her, Mao is trying to equip the labour
force with new technical skills and to rely on the innovative abilities of the skilled workers to generate technical progress (6).

We may admire Mao's courage but question the degree of sophistication that can be schieved by this method during this century.

Each of vs occupies a place in history during an exciting period of rapié change. Each belong= to a nation which employs one
of the technological strategies indicated by Gilpin, (5) or is in process of changing from one strategy to another. We may each
wish to retain or to better our respective personal positions 'nd national positions. Possibly some of us may also have a more
international or global view, wishing to share the good things we enjoy with those whom we consider to be less fortunate than
ourselves. A forerunner of many gcod things and of much good is information.

Who are we? Whatev=r else we may be, we are an aggregate of habits, opinions, preferences and prejudices. One convenient
habit is to group people into categories and to label them neatly. The people in some categories we admire and enjoy. We may
not always agree with each other but we understand each other. We dislike people in categories with certain labels and prefer
to ignore them. Ignoring some of them may prove costly, for they present a threat, about which we are unaware. The people
in other categories are of little interest except when we require their skilled or unskilled services.

When there is a community of interest people form groups naturally. Communications between them is easy and as the
community becomes established it provides protection from numerous distractions. It is usefnl, convenient and comfortable.
Therein lies a danger. Unless steps are taken to go beyond this community, the members become unsble to communicate
with others and become unaware of the benefits of the interchange of ideas beyond their immediate specialty.

Those of you who have read Dr. von Karman’s autobiography, “The Wind and Beyond”, (7) may recall his account of a
professor who had worked at the Universities of Berlin, and Aachen and at thie Brooklyn Polytechnic Institute in the US. He
had not been geographically isolated but he was a prisoner of his inteliecctual community. He had failed to bridge the
communication gap with those capable of understanding or of implementing the results of his research. He then lamented when
i his colleagues, like Dr. von Karman, who were skilled in exposition, supplied the bridge and were frequenily credited with his
- discoveries.

What of opinions? What kinds of information should. be communicated and to what audiences? Sir Peter Medawar in his book,
“Induction and Intuition in Scientific Thought”, claims that scientific papers are a fraud (8). Professor John Ziman on the other
hand claims that scientific papers play a key role in the closed self-validating system of the scientific commanity and are key
contributors to the consensus of public knowledge (9).

In which form do we like to receive information? One prefers the written word to the spoken word, another prefers the latter.
Presentations combiaing the visual and the auditory are used to great advantage in both the education:! and the advertizing
worlds. International meetings where the members may not all have facility in the language of the speaker can be made more
meaningful by supplementing the spoken word with visual presentstions.

The method of presentation preferred may vary according to the use to be made of the information. Listening to a report of a
new discovery and following the disgrams on a screen may be interesting and stimulating. However, if we wish to relate the
discovery to work in which we aic engaged, a written description will be preferred. We will require the quantitative data, the
method by which they were obtained, also ihe cor.ditions under which the data were derived, in order to be able to study and
evaluate the results.

The type of information we want may be dictated by the place we occupy in the hierarchal structure of our organizatiens,
rather than by taste or temperament. This varies all the way from the raw data through various states of analysis to possibly
only the significance of the results to some application.

What of our prejudices? As we have indicated, all information must be weighed in relation to the conditions which prod:iced
it. The number of variables in a given situation tend to increase as we proceed from the physical inurganic world through to
the organic world and on into the realm of personality making the scientific method increasingly difficult to apply. At verious
stages in the wivestigations we apply logic. We might do well to reflect on one definition of rcason which states that reason is
the logical manipulation of those facis which have sifted through our prejudices.

Be that as it may, and in spite of human failings a vast amount of recorded information has been accumuluted and is accumulating
at an ever-incressing and alarming rate. We are concerned chiefly with written information which has been subjected to referees,
has been criticized by the scientific community, snd has been modifled as further investigation has brought new facts to light.

We are however much miore than habits, opinions, preferences and prejudices. We have work to do. The scientists among us are
interested in discovering ew information and sdding 1o the =xisting store of knowledge in their chosen ficlds. They spend their
days and nights peesing into microscopes or telescopes, watching the dials of instruments, verifying results, developing new
techniques. Their motivation may be to satisfy their curiosities ar to spply the information in the industrial, medicsl, social or
business activities in their particular spherex. The engineers in contrast tend to be interested in infurmation in the form of 1
equations ot other formy which they can put to work in the design of processei, products and structures.  The managers may be

interested in new materialy, new concepts and new social climates which may affect their methods of managing. or of planning,
or mav change their procedures, processes or preducts.
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We are also people with imaginations who enjoy the adventures of the mind and may occasionally have inspirations. What petter
stimulation is there than new facts, old facts in new frames of reference, and the interchange of ideas through inieraction with
the mass of recorded information or with those who have ..'urated themselves with specific aspects of the wonders of the
viiverse and the complexity and delights of the people who inhabit this planet,

The prerequisite to such adventure is the ability (o communicate, which includes the ability to listen, One thing that we can
learn from the famous under-thirty age-group is that they do listen and they do think. They may not listen to what the older
generations say, nor be any more interested in the facts than we are, once their minds are made up, but they do listen. You
may recall that in the case of music they listen through a high volume of sound. We tco must learn to listen through a high
volume of noise of ali sorts, a constant din.

What then is information? Information is as varied as one individual is from another. It is the stimuli which are meaningful to
individuals.

As mentioned earlier there is a vast amount of information already stored and that this age of great endeavour and rapid change
is pouring it out at an ever-increasing rate. What effect does this vast amount of secorded knowledge have on us? Do we try
to ignore it? Are we overawed by it? Or are we availing ourselves of its bounty?

It was interesting to learn recently from a review of J.G. Crowther’s book, “Fifty Years of Science”, (10) that the Industrial
Revolution created a need for information which led to the formation of the “Society for the Diffusion of Useful Knowledge™,

It grew cut of the desire on the part of the industrial workers ‘o learn about the principles of the industrial processes they
operated. That was some time during the mid to late 18th century. Let us too, at this point in the paper, confine our attention
to what is useful information, that which is carefully written, scrutinized and published on subjects related to the work in which
we are involved. It may have been first presented at meetings, then rewritten for publication in scientific, engineering, or business
journals and eventually f.nns a paragraph or two in a book which someonc has written after painstakingly gathering togeiher and
sifting through all the journal articles, on the subject on which he has chosen to write and possibly through the letters to the
editor as well. Don’t misunderstand me — not all non-fiction books follow that laborious path. There are many authors who
rush into print because there are prizes to be won by so duing. They too serve a purpose.

When we think of books, we probably think of libraries with huge quantities of books, row after row, floor after floor. When
we want a book we learn that there is a system by which these books are filed on the shelves. People (in Canada they are
usually women) of various ages and temperaments are experts in locating the book you want, providing ysu give her the name
of the author and the title of the book. If you are unable to give her that information she may suggest you look through the
maze of the card catalogue or may introduce you to another librarian who will assist you to identify a book containing the
information you are looking for.

This method has stood the test of time and hopefully will be with us . 1 long time to come. However the amount and
complexity of information has increased so drastically in both types of publication and in the breadth and the depth of subject
content that librarians have had ai increasingly difficult time to keep pace. Consequently they have had little time to face the
challenges of finding new ways of solving their problems.

New ways of recording and of storing information have beer. sought and are being sought, not only by librarians but also by
those in the market place who have products to seil which they think may assist in the solution of this mounting problem.

This is an age of impatiences, of great energy, of increasing speed and competition. The need to provide useful information
from a greater and greater store, faster and faster is recognized by many. Millions of dollars are being spent un research and
on applications in an attempt to meet the need.

The need is recognized at many leveis of our society. On the 20th July this year, President Nixon signed an Act establishing 2
National Commission on Library and Information Science. At that time he said, I quote, *“Libraries and information centres are
among our most precious national resources. Amercicans of all walks of life look to these institutions when they wish to expand
their knowledge and wisdom beyond their own life experiences. They look to them also for help and enrichment in more
immediaie concerns, from high school dropouts finding their own way back into learning to nuclear chemiste retrieving
sophisticated scientific materisls from a computerized data bank™ (11).

Carol Kirsh, market coordinator for \he magazine Executive writes, I quote, “It is rapidly becoming clesrer that knowledge per se
must be regarded as the prime resource of nations and of industrial enterprises. Its management and use offers new challenges
and responsibilities” (12). She sees information as being scientific and technical, quantitative and jualitative and relatcs each to
uses tn management, marketing and production. .

Computers are being introduced as the answer to the problems in dealing with this resource. Networks of computers are
envisaged and some are alreadv operating in a modest way.

What many enthusiasts have forgotien is that a computer is only a very sophisticated tool. It requires understanding and skill to
use. The skill has to be learned. Until recent years those who were skilled in the use of computers have not also been skilled
in understanding the hades of information identification and organization where content is significant. Progress is slow and costly.

The probiems presented are by no means solved. A whole new discipline has grown up in an attempt to deal adequately with
the problems presented.  Many have yet to be solved and traditional solutions have yet to be modified before the computer can
be emploved as successfully as we would like. Nor iv the computer recessarily the answer to all problems.

The dixipline engaged in this challenging area as most of vou know, is called information science. Its adherents are trained in
manv disciplines but are becominrg known as information scientists, information speciaiists and like names, moxt of which sre not
vet well defined.

They have lelt the need to furm a society a2s did the industrial workers two centuries earlier. One difference, at feast, should
be pomted out. The industrisl workers could depend upen the scientists of their day ta ieach them the principles underlying
the industrial operations.  Inlormation scientists on the other hand are busily studying and formulating the principles underlying
infurmatian slentification, organization and processing for purposes of retrieval. They are also dealing with the problems of
intrinfucing practical procedures to maet the nevds of each user of information, with his or her hu.aan characteristics.

The tasdh of mformation wience is to provide mformaiion te individuals who may be thought of ss driving along a crowded
freeway  Just an a2 dreiver on the crowded freewasy o cires mirrors and windows to see where he has come from. what is behind
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him, what is coming up along side of him, what is passing him and the road shead, so too each of us needs to Le able to refer
to the knowledge that is behind us, the information that is being discovered, the information that is heing applied and the
information and applications that can see ahead, on our respective freeways. The principles and products that can mest these
requirements of individuals can be considered to be the goal of information science.

Some of us may still be questioning the value of information. At one extreme there is the continual din of events sketchily
recorded for their impact value on two ~f our five senses through radio and television. At the other extreme, there are the
carefully documented, verified and statistically treated data derived from well cont.olled experiments. And what of the clutter
of newspapers and magazines and the shelves of books. If we have taken the time to think, we may also question how much

of the bustling activity of sights and sounds of the Western world are merely bustle. Then if our minds fly to *the third world™
we are jolted when we realize that the din there, is the bray of a donkey or the chatter of the monkey. Pieces of printed
matter are read by the young to their parents and passed from one to another as a most precious commodity. The activity in
such areas is the daily listless plodding of a meager exisience. Need we question the value of information furthes?

10

"hedd, Graham

Thomas, Alexander
Chase, Stella
Birch, Herbert G.
Fromm, Erich

Gilpin, Robert

Dean, Genevieve, C.
von Karman, Theodore
Edson, Lee

Sherwood, Martin
Ziman, John
Crowther, J.G.
President of the

United States

Kirsh, Carol

REFERENCES

Bible, Psalm 139: 16.

Reading the Messages of Life.
New Scientist: 47, 23 July, 1970, pp 182-184.

The Qrigin of Personality.
Scientific American: 223, Aungust 1970, pp 102-109.
An unreferenced, unpublished secondary source.

1echnological Strategies and Nationul Purpose.
Science: 169, 31 July, 1970, pp 441-448.

Science and the Thought of Chairman Mao.
New Scientist: 45, 12 February, 1970, pp 298-299.

The Wind and Beyond.
Boston; Little, Brown and Co., 1967.

What Should Scientists Communicate?
New Scientist: 44, 30 October, 1969, p 250.

The Social Dimension of Science.
Cambridge, Mass,; Cambridge University Press, 1968.

Fifty Years of Science.
Loadon; Barrie and Jenkins, 1970.

Library of Congress Information Bulletin, 23, 30, 1970,
pp 374-377.

Information Management: The Prospects, Perils and
Opportunities for Canadian Indusiry. Executive (in print).




USER  NEEDS
by
Mr, John F., Stearns

Director Scientific & Technical Information Div,
NASA




SIS

SIMMARY

The question of user needs is examined from three
viewpoints: what has been and is being done to
determine actusl user needs; the kinds of services
now evolving to satisfy these needs; and possible
further steps to improve both definition and satis-
fa . tion of these needs. Attention is given to
general arcas of bibliographic services, and to
epecific opyortunities inherent in these services
for the application of techniques and prccedures
that may provide potential users with easier access
to a wider range of informational alternatives.
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USER NEEDS

Throughout recorded human history, we have had what we today call “information systems.” Whether
they dealt with clay tablets or papyrus, vellum manuscripts or prirted books, microfilm or computer
tapes, their purpose has alweys been the same: to organize and store mankind's constantly expanding
fund of recorded knowledge so that it can be found by those who need 1t.

The scope and complexity of this task has, obviously, grown with the expensisn of man’s knowledge,
with his ability to record and reproduce information more rapidly and in different forms, and with the

continued growth -- both in rumbers and diversity -- of the asudilence demandiig access to our stored
wisdom.

Obviously, too, there have been changes in the character of the task. A library of old thet con-
tained & few hundred laboriously copied menuscripts, and served a tiny group of philosophical scholars,
could -- and almost certalnly did -- concentrate on assuring safe storage. The patrons of that library
could take care of themselves, without detailed catalogs, classification schemes, or indexes.

A few hunired years later, with the explosive advent of the printed page, the plcture altered.
Safe storage was still a basic requirement, but organization became paramount. The librarian himsel”

needed at least a classification system, to keep his thousands of books in eoherent order, end indexes
to help him guide patrons to the volumes they might want.

But until quite recently, the library remained a rather passive foral point of intellectual en-
deavor. If you sought knowledge, you went to the library; whether you found what you wanted was
largely the result of your own skill in exploiting the library's collection, or in persuading the
librarian to help you do so. The information system came first; the user ceme second, end very Pew
cared who he was, what he sought, whether he ever found it, or how.

Todey, engulfed ae we are in a rising flood of information, much of it scientific and technical,
that plcture has changed completely. Every library, every document center, every information system
is more concerned than ever before with who its users are, what their informational needes may be end -~
ncst important -- how those needs may be satisfied most economically and effectively. An information
system is no longer a passive repository. Through accession lists, announcement journals, or more ad-
vanced current-awareness services, efforts are made to inform ucars about new acquisitions. Searching
tools -- manual or machine -- mey be provided for both remote and on-site use, and more and more new

retrieval systems are coming into being for rapid identification of the documents a particular user may
need,

Fundamental though these develorments may seem, they represent only one facet of our efforts to
meet the growing informational challenge -- & facet concerned with doing better, and faster, and more
comprehensively the things libraries have always done: muke documents avallable to raaders. More
basic changes are taking place in the document flow itself. Profeesional societies, oSperationally
apa economically swamped with papers meriting prompt publication, are reaching for new modes of publi-
cation and distribution. Information systems are seeking new ways of compressing or summarizing tradi-
tional papers, "repackaging" essential information in more useful forws. And new kinds of information
services are comlng into beirg: services which deal with scientific and technical dats per se, without
a documentary "carrier,” or medium; and services which, like the information analysis centers of which
you will hear more hereafter, extract essential information from many sources, documentary and other,
to provide expert assistance to perscns in specialized fields.
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These changes and lnnovations are costing a significant outlay of manpower and money, naticnally
and internationally. It would be comforting tc think that they are all based upon precise knowledge
of who the ueers of our myriad information systems are; precise knowledge of exactly what needs we are
trylng to satisfy; and, perhaps most important, precise knowledge of the real value -- both economic
and intellectual -- of the services provided. Unfortunately, we have no such precise knowledge.
Despite countless surveys and studies, in many arems over many years, we are still groping towsrd
both quantitative and qualitative definitions of the real "user needs” we are trying to satisfy.

We have as yet no means of accurately measuring either the true success of our efforts or the worth
of the services we provide,

This is not to suggest that the technical information profession 18 working in the dark, blindly
trying to achieve unidentified goals. We know, in general, what must be done; we know, in a graat
many respects, how to do it. A variety of services, provided over many years, has given us a solid
groundwork upon which to build more effective information systems, and a great many organizations --
my own in the National Aeronautics and Space Adminlstration among them -- are doing just that. In
the process, to an ever-increasing degree, we are finding new and better ways of overcoming the 1imi-

tation I mentioned a moment ago: our lack of precise means of measuring our progress and our ignorance
of the precise needs of our myriad users.

This ignorance attests not so much to the inadequacise of our analytic efforts to date as it does
to the truly incredible diversity of the factors that require analysis., On one aide of the vast problem
are hundreds of thousands of sclentists and engineers. Their needs -- or desires, which to them are
! frequently the sam~ thing -- vary individually from fleld to field, rrom task to task, and even from
t céay to day. On the other s'de of the complex lie millions of documents or o*her records, loosely and
confusingly covering dozens of relatively major scientific areas, and scuces or even hundreds of spe-
clalties, each of which may pose unique informational problems. And while a scilentist or engineer may
concentrate his efforts in a single specialty, his intformational needs uvually remain troadly cross-

{ disciplinary; a microbiclogist, for example, specializing in enzymatic analysis, may find vital i{nfor-
! mation in & dozen other fields -- chemisiry, physics, mathematics, or medicine, to name only a few.
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Along with thesc two mujor aspects of the problem lie many additional complications: 1linguistic
questions, both translational and semantic; questions c? classification and indexing, which ideally
should have a high degree of commonality but which, in practice, require endless variations; questions
of format and form demanded by content, ranging from a textisl document to the graphs and tables of
the englneer, or to the scientific findings which may best be expreseced in a computer printout.

From the user's viewpoint, still another ccuplexity arises from the great diversity of systems,
techniques, and bibliographic procedures which the information profession has devised 4n its continu-
ing efforts to cope with his needs. In meny cases, I suspact, we information specialists have tended
to ki1l the poor user with kindness, giving him so many avenues to explore, in his scarch for all the
information he wants, that he may not know which way to curn.

For several decades, the broad problem has been under examination from two clossly related points
of view. One focuses primarily on how well & given system or service meets -- or seems to meet -- the
reeds of 1ts clientele. The second, more recently undertaken and more difficult, deals with overall
effectiveness of information systems: effectiveness in terms of cost, adequacy, and real value of
services provided,

We Legan with surveys that sought to determine user opinion of information services: which ones
the users liked or disliked, what new ones they might like to see established, and so forth. Many
such efforts -~ in the view of pessimistic observers, all such efforts -- failed to establish action-
able conclusions. By dealing, in general, only with known users, they largely ignored the significant
question of why others dia not use the services involved; and they relied upon unverified subjective
opinion to an undesirable degree,

In recent years, a large subset of such surveys have concentrated upon retrieval services, for
retrospective searches or current-awareness announcements. Here the principal emphasis has been on
two factors: ‘"relevance" and "recall." The first is the percentage of ducument citations held perti-
nent to a vser's interest, the second is the percentage of documents cited out of the total pertinent
contents in an information store. These studies have shed light on inadegiacies in indexing arl search-
ing technlques, but have had little direct effect upon actual satisfaciicn of user needs. .

Broader studies of user needs in a context of overall information system effectiveness, begun with-
in the last few years, are still in process. Only now are we beginning to develop cutlines and struc-
tures for meaningful examination of, and experiments with, the complex procesu of th: transfer of know-
ledge from its originators to those whou can apply it, These evolving outlines suggest that 1t may be
several years before we have substantial results for even quantitative judgments of how well, or how
poorly, we are meeting a user's true needs. The ultimate step -- gualitative evaluation of the costs
and the benefits of our information services and systems -- 1s still farther in the future, and it may
never be fully realized.

Even though we cannot prove that one information service 1s better or more valustle than another,
however, we do know many things that can be done to improve upon present efforts. I propose 1o devote
the rest of this paper to these practical improvements, first from the standpoint of general areas of
service, and then with regard to questions of information systems that can provide such services. By
"areas of service," I mean such traditionsl topics as acquisitions, announcement, retrieval and dissemi-
nation. By "improvements," I mean steps affording increased sstisfaction of user needs and increasing
economies in operations.

In acquisitions, we have a clear need for better definition of the scope of our technical informe-
tion collections, the richly various information banks in which we try to store the worli's knowledge.
To the extent that we can achieve sharper delineation of the contents of these collections, we can alle-
viate or control the overlapping attention that the literature in many technical flelds row receives, as
well as the duplicative processing that now takes place. By so doing, we can concentrate the resources
of particular information activities upon the most pertinent materials. This concentration, in turn,
should permit sharper focus upon improved service to users. Perhaps even more important, in loag-range
terms, we can give much clearer advice to users on where to find particular materials or specialized
services.

Another and far greater improvement iun our acquisitions process is plainly beyond reach now, but
should be kept in mind as a potrutial solution to many present problems, This step, which needs the
cooperation of the entire sclentific and technical iaformation community, would require the evaluation
of decuments at their point of origin. Such a process, however idealized it may seem, would provide
invaluable guidance to information services as to which documents should be acquired on & priority
basls, which might be given lesser attention, or -- however repugnant the thought might be to the
author -- lgnored entirely. (As long as we're dreaming. we might as well consider the thought that
expert evaluation at the source could dispose of many redundant cr otherwise questionable papers, a
"birth contvol” process that would do much to ease the lot of those who iry to acquire technical
lnformation‘)

This line of thinking leads inevitably to similar consicerations regarding the announcement ser-
vices that we have tuwday. The same principles -~ clearer delineations of subject scope, evaluation
and ranking of items announced, and filtering out the superflucus -- apply equally to the ways we us:
to bring new materials to the attention of users. Mcre progress has bzen made in this area.

To begln with, we have long had abstract journals to anaounce our new accessions, usually cate-
periced and indexed to aid & user in scanning e large mess of materisl. More rscently, the develop-
ment of computerized permuted indexes has offered anothar user aid in identifying materiils of interest --
elither among rew materlals, in a current-awareness process, or among entire collections in retrospective
searching,




Another major developnent, permitting far more specialized anncuncement of citations believed
pertinent, 1s the SDI service, Selective Dissemination of Information. This is a truly user-oriented
technique, as many of you know well., It permits definition of a personal field of interest, with as
much precision as the indexing language involved ¢llows, and thus provides announcements of only
pertinent documents. Unfortunately, while much admired by users, the SDI technique nas a serious
drawback from the standpoint of the Information~service manager: 1t 1s expensive, even for & small
audience, and can become prohibitively so in large-scale application.

An outgrowth or the SDI technigue, designed to permit broader service at lower cost, involves
computer searching new accesslons against a rather large number of highly specific topics. The
specialized llstings that result can be reproduced in lerge quantity and uistributed, through 1li-
braries, to individusl users who have r :lected one or more topics as representing their personal
field of interest. (The example of this sort of service with which I am most familiar is the SCAN --
for Selected Current Aerospace Notices -- service developed by the Natlonal Aeronsutics and Space

Admiﬁ;stration. A counterpart service is also offered by the European ‘‘pace Research (rganization,
ESRO.

Many other ilmprovements, of course, are possible and necesrary in our announcement mechanisma,

but at least the sdvances I have cited polnt the way toward cbvious goals: 1lower costs, greater speed,
and greater flexibility to meet a wider variety of user requi.rements,

Just as computers have aided the announcement process, they have also vastly improved tlie means
by which we retrieve, from large, heterogenzour masses of information, the items that relate most
directly %o a specific search requirement. So, too, have they indicated the way to still further
improvements. Less than a dozen years ago, most literature searching was done through the tradi-
tional, time-consuming process of visually scanning catalog cards and indexes. Since that time we
have moved to machine scenning of computer tapes, then to direct-access devices and inverted index
files to speed the process, and most recently to on-line systems that enable a user to conduct his
own interactive dlalog with an information bank stored in a time-shared computer that can serve a
whole network of remote terminals ~-- processing dozens of searches simultaneously.

I am proud to say, in passing, that the first such large-scale on-line technical information
retrieval system to go into full operational use is the NASA/RECON system, named for the remote
consoles that comprise the network. Through such terminals -- each with a cathode-ray tube, an
input keyboard, and an ancillary teletypewriter -- sclentists and engineers at all NASA research
and flight centers across the United Sta‘eu can search +he central computer store of more than
700,000 documents in College Park, Md. Of perhaps greater interest here i1s the fact that the same
NASA/RECON system has been in operational use in Europe for the last year, linking the central ESRO
computer in Darmstadt to a growing number of terminals in ESRO member nations.

Such on-line systems (RECON is only ome of several now under development) offer tremendous

: advantages in speed: search results are avallable in minutes, lnstead of the days or even weeks

4 once required. They offer tremendous advantages in flexdibility: a user can search several indexes «-
gubJect, author, corporate source, and others -- sequentially or simulteneously, elther browsing
through a file or concentreting on & known target. A search can be defincd with remarkable exacti-
tudes: what was reported by Dr. X on subject Y when he was working at Laboratory Z during 1967 and

1963? They even, surprisingly enough, offer advantages in operating economy over previous large-
slze computer tape eystems.

But the advantages of on~line retrieval systems are equalled by the challenges they rresent.
With the user in direct contact with the information system, and able to record his needs ar.’ reac-
tions almost automatically, all aspects of the informeticn~handling process are subjected to more
critical scrutiny than ever before. As more organizations develop on-line capabilities, the oppor~
tunities for computer linkages between related services increese, nudging us constantly toward
compatible processes and offering an indilvidual user readler access to more resources.

The last of the service sreas I mentioned wes dissemination ~-- a term used in the broad sense
of actually placing in the hands of the user the information he needs. Here, I think, while we have
i made considerable progress, we msy have farther to go than in any other aspect. Here, as in other
L aress I have discussed, progress thus far has been largely in handling documents themselves, which
f i3 not really purveying the information they contain. In these terms, progress has been significant.
i We now have copylng devices which can provide facsimile documents in large quantities, at high speed,

and decreasing cost. We have microform equipment and techriques which -~ while still far from per-
fect -- permit wider and less cosily programs to place copies of dccuments in the hands of potential
users, in the form of microfilm, microfiche, or their many varlants. We are beginning to see and use

new systems that place computer output directly on microfilm, greatly enhancing the computer as a
printing device.

But all of these advances, llke the cthers I have reviewed, have a common drawbeck frcm the
user's standpoint: They are all designed toc give him coples of documents that may contaln the
information he seeks. After that, 1t is still up to him to dig out the facts, the figures, the
conceyts he needs. And the more documents we give him, through better services from constantly
expanding files, the harder that task becomes, In many technical fields, we have already passed
the point of diminishing returns: if we gave a user all the documents that might contain informa-
tion of value to him, he could not posaibly scan them all and still have time fur creative work.

So we still have a huge unsolved problem in ovr dissemination mechanisms -- a problem con-
cerned notl with how we disseminate, but what we dicseminate -~ if we are to avoid flooding, and
eventually drowring, the poor user in a tidal wave of paper and film. In oversimplified terme,
for the sake of belated brevity, I suggest that the answer lies in processes ana)ogous to those
of chemistry anl puysics: distillation, extraction, and conversion. These processes have long
been in use, but thsy now need far more intensive and extensive application,
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The distillation trocess I huve in 2ind, for example, is ncthing nore than the steps vhi:h take
the contents o." hundreds of tecnnicel papers, compresz them intc & fev state~of-the-art summaries,
and eventuellv {nsert their vworthwl:dlie essence into a single texthook for future generstivns

The extraction vrocess, sgain, is little =more than the loag-known procedure of drawing factual
anta from a zulsitude of docusentary sGuices, validating it as possidie, arnd providiag the Jata tc
uscrs in relatively “pure” form -- either in bandbooks Or sritical-tatle arrays, or in the form of
di:ect, faciual ansvere ¢~ questions that we noy ansver oaly with reference 1listec or stacks of docu-
ments.

The coaversior procesr, by conirast, 15 cowparatively nev. It invclves the identificacion of
worthwhile material in some original form -- a technical report, a Journal article, a set of engl-
neering drawings, a computes program -- and presenting thew in some other form wore ass:inilable to
broader groupc of pecple in other technical fields. (In KASA, ve refer to this as a “repackaging”
1rocess, )

iIf we can apply these processes in depth, across the spectruz of sciertific and technicel infecr-
wation, we may be able to reach the goal that many nov dream of: a cowposite of systess that can pro-
vide documenis tc those vno vant them, anc Informaticn per se to the hupdreds of thousands of cihers
vhe want only the 1istilled or exiracted essence of today's technical knowledge.

None of the vot:ntial improvements I huve discussed -- in acouisitions, amounceaent, retrieval,
or dissemination -- touch directly upon the moet important issue 0% all: How do we strucvure all cof
our existing and proposed infuraation services aid systems into an effactive, overali framewcrk? How
de we decide, for exampie, where bibliographic services as such shouid prevail, and vhere ve nead in-
formation analysis centers or data ceaters? Ecv do we link the resulting elements into coherent net-
works that overcome geographic, inteliectual, and mechanical bourdaries? Row do ve provide referral
services that will guide a user to, and through, whatever networks we zmay create?! How do we assure
evaluattve mechanisms that vill, in turn, assure dyramic evaluaticn rather {han static desuetude?

Thes: questions, and many otrers implicit in the broad requireesent for better organization of
our totul inrormation rezources, ere under aost active consideration throughout the scientific and
technical world. 1% 1s as impossible to {orecast the ansvers as it i3 tc foresee tne overail result.
But, ending almost where I began, it s possible to idertify the ceatral criterion against which boih
answers and overall results must be judged: Fow well do they satisfy the users' neds?
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SUMMARY

In this paper attention is paid to the information environment, the information cxplosion,
and the user and his behaviour.  Informal channels and formal services for obtaining
information are discussed. A short description is given of the problems in information retrieval.




SOURCES OF SCIENTIFIC AND TECHNOLCGICAL INFORMATION

H.A.Stolk

INTRODUCTION
To begin I would like to review briefly the various elements pertaining to the information environment (Fig.1)
The Generator’s activities give rise to two products, i.e. Technical Information and Technology.

With regard to Technical Information it is useful to distinguish two sub-categories, namely Scientific Information
and Engineering Data which can be defined as follows: Scientific Information is technical information which adds to
the general body of knowledge about a natural phenomenon, materiai property, or a scientific or engineering discipline.
It does not disclose a specific connection with, nor application to, the design, production, operation, or maintenance
of an item of equipment. Engineering data are technical information obtained from design, development, manufacture,
operation, maintenance and logistic activities and are used by the recipient to design, produce, operate or maintain
equipment. For example, engineering data include design data, development data. production data, manufacturing
data and maintenance data.

Technology may be defined as a combination of facts, skills and techniques drawn from science and engineering
to achieve some useful technical goals. (Contrary to Techrical Information which emerges as documents, technology
is frequently stored in the heads of individuals or teams of individuals.)

Only part of the general body of scientific information is available to the public. A considerable part is withheld
for reasons of national security or company interests; this so-called Classified Information is not freely disseminated
and remains largely unpublished even when the reasons for the classification have long since lost their significance.
Most of the Unclassified Information appears in printed form, e.g. as journal articles or as reports and thus reaches
the user, either as a direct recipient of such documents or through the action of some formal service, as for example
a documentation unit, or through an informal channel. Types of formal services and information channels will be
discussed later on. Uzers in their turn often produce new information, becoming generators, thus closing the cycle.

Before considering the sources of information proper, it seems useful to pay a little more attention to the pro-
liferation of the published literature and the behaviour of those who use it.

‘THE INFORMATION EXPLOSION

Everybody who has been engaged in science and engineering in the last two decades has noticed with more or
less awe the ever increasing flood of literature and has wondered how to keep up-to-date in his particular speciality
or subject field. This affluence of information, often called the information explosion, is no doubt a matter of
great concern and concerted action is needed to determine how to cope with it.

However, there is no consensus of opinion that such an information explosion really exists. Those who believe
it does, present figures to indicate its extent. Acco:ding to Willenbrock', the number of technical pages published
has been increasing at a rate of some 10% per year since World War Il which means that the doubling time is less
than eight years. Lord Mountbatten? observes ‘‘at the beginning of the nineteenth century the number of scientific
journals and periodicals was about 100; in 1850 it was 1000; and by 1900 it had reached 10,000. Some estimates
of the number at the presen: time go as high as 100,000. If this rate of growth remains constant it would give a
figure in the neighbourhood of one million at the end of this century™.

Others do not accept the theory of the overabundance of information. Licklider® statas “there are still quite a
few individual scientists and engineers who say they think there is no problem. Some are foremost leaders of their
fields for whom meetings, visits, and preprint exchanges have short-circuited the library network”. Mantell* seriously
questions the exponential growth in technical literatuie. According to his estimates the growth of the number of
scientists and engineers seems to be lincar instead of exponential, and “an analysis of actual literary productivity
applied to these estimates, fails to indicate snything like the volume of information other writers have predicted
would occur”.
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In spite of these opposing views most authorities in the information field accept that there is a profusion of
information and suggest ways to control it. To handle the information flood more eftectively the methods used to
select documents for inclusion into a system and the arranyements for processing the information they contain,
should be improved®. Swanson suggests that the repackaging of information in the form of critical review articles,
state-of-the-art reports, ete. be encouraged, which make it easier for scientists and engineers to keep up with their
fields® .

THE USER AND HIS BEHAVIOUR

When we tike a look at the general categories of audiences who use technical information we find that there
are three major audicnces - the general audience, the mission audience, and the technical management audience®.

‘Technical information used by the general audience is characterized by the fact that the generator of the informa-
tion does not know who specifically will use the information or when. The secondary use of this information by the
general sudience may be for purposes totally different. The mission audience is characterized by a close coupling to
the generator of the information  The mission audience could for example be the procurement organization for a
new piece of military hardware. In this case the research and development people are well attuned to the information
needs of the procuiement people with the result that not only is the precise information needed displayed, but it is
also displayed in a manner most meaningful to the user. This close coupling betweer: the generator and user results
in efficient information transfer. However, we often find that the information tends to stay within the relatively
narrow confines of the generator-mission user environment although it could be of considerable use to the general
audience or other mission audiences. Finally we have the technical management audience. The increasing expenditures
on research and developmert along with the additional complexity of the efforts themselves have increased emphasis
on timely and accurate technical management information systems. Such a system has been developed in the US
Department of Defense. This automated system was primarily designed to meet a management need to tell what
work is being done, by whom and in very abbreviated form what the progress is. It has been found, however, that
over half of the users are working engineers and scientists who use the system to identify on-going research and
technology efforts related to their particular areas of interest. While the technical information content is minimal,
it is normally sufficient to determine whether the periormer shiould be contacted for detailed information.

Having defined the different catcgories of users we will now try to analyze their behaviour. One of the main
features in this connection is the indifference of scientists and technologists toward the use of information centres
and libraries, which belong to the group of formal systems.

The non-user preblem is perhaps best demonstrated in two reports on user studies performed for the US
Department of Defense by the Auerbach Corporation and North American Aviation, Autonetics Division respectively.
These studies indicate that 5% of DOD personnel and 10% of US deferice indusiry personnel use libraries as a first
source of information and 0.04% respectively 1.30% use formal DOD information centres as a first source.

This indifference to information centres and libraries is by some authorities attributed to the fact that the
formal systems fall short of meeting the actual needs of technclogists or engineers. Technical people need engineering
type information (performance characteristics, test data, etc.), items which “he formal systems can hardly provide
because they have not been organised for this purpose.

Another reason might he that scientists and engineers have never learned to use libraries and information systems
in the most efficient way, irrespective of whether or not our present formal systeras are the best way of transferring
knowledge.

tn connection with libraries this point is illustrated in the Parry Report which states that on a sample drawn
from twenty three different British Universities, only 37% of undcrgraduates know what abstract services are, only
14% have been taught to use them, 25% do not know that their library has an author or subject catalogue, and 41%
do not know that there is an inter-library loan service. Figures like these seem to indicate that users are in urgent
need of some kind of training in the use of libraries and information services,

Another important feature is ihat most users like to have their information needs met instantancously. What
frequently happens is that the user makes a quick minimum ceffort at getting information. I the optimum informa-
tion is not tound during this tirst try, he will too often resort to the use of readily available but less than optimum
mfermation. For example, an engineer selecting materials may not use a low cost material because he cannot readily
Jdetenaine s characteristios in a particular environment. Instead he picks an expensive alloy which he knows will do
the job, This gives rise to one of the frequently used arguments against expending resources to provide better
technical infermation systems  the users swem to Jo their job withous them! However the real question is: “How
cottld thetr performance be improved by instituting better technical information systems?”

As most asers are inditterent o the tormal information svatems, how do they obtain their information then?
Thes Brmgs s to the discussion of the informal channels, channels meaning the methods or procedures by which the
wformation v aequared.
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INFORMAL CHANNELS

One of the most important channels is the scientist's or engineer . own work team. It is attuned to his problems,
it knows what he does not need to be told and thus it can provide him with optimum information through con-
versation. The significance of the workteam in information transfer is quantitatively illustrated in the Auerbach and
North American Aviation studies, mentioned before. These show that the user turns to a colleague as a first source
of information; the iocal work environment accounts for 60% of first sources for DOD users and 51 for Defence
Industry users; external first sources amounted to 12 and 20% resgscctively.

The user within his work team has been intensively studied by Allan and his co-workers of MIT? %, . feature
of these studies is the use of matched pairs of research projects — two or more teams working on the same project.
Allan found that the literature is much less used by engineers than by scientists. The average engineer derives only
10% of the information which helps to solve or solves his probiem from the literature (books, professional, technical
and trade journals, etc.). The rest he obtains through such channels as vendors (representatives of, or documentation
generated by suppliers of design components), the customer (representatives of, or documentation generated by the
government agency for which the project is performed), external sources (paid and unpaid consu'tants and governraent
agencies other than the customer agency), technical staff (engineers and scientists in the laboratory who are not assigned
directly to the project being considered) and company research (2ny other project performed previously or simultaneously
in the laboratory). The perfcrmance of these channels, i.e. their potential to generate the solution, is highest for
company research, technical staff and external sources (so called expert sources).

Allan aiso found that in R and D laboratories some individuals are preferred by their colleagues for technical
discussion and as sources or potential sources of information. Such individuals act as so-called technological gate
keepers, a sort of internal consultant. In comparison with their c.lleagues they have greater contact with people
outside of the organization and are more exposed to the technical literature. These gatekeepers allow tie effective
entry of information into the organization and also aid its dissemination within the organization.

Another channel, which is more used by scientists than technologists, is the so-called invisible college®, i.c. a
group of scientists who know each other and share information directly. They keep track of one another’s work
through visits, seminars and small invitational conferences, supplemented by informal exchange of written material
tong before it reaches archival publicaiion. Technologists keep abreast of their ficid by close association with co-
workers in their own organisations. They are limited in forming invisible colleges by the imposition of organisationat
barriers! ©.

The importance of informal channels, some of which have just been indicated, has been brought to light by
behavioural studies. It is therefore important to make more and more use of behavioural science in developing new
information systems.

FORMAL INFORMATION TRANSFER

The printed page is still the most widely used medium for the publication and dissemination of scientific and
technical information. It reaches thc user in the form of journals, conference proceedings and reports,

Kessler describes the journal as “the most successful and ubiquitous carrier of scientific information in the entire
history of science”. As a result of the progress that is being made in the field of computerised information systems,
the future of the journal has become a topic of lively discussion'!.

Journals depend to a large extent on papers presented at conferences. As these papers are in many cases
published shortly thereafter in the conference proceedings, many journal articles are thus already a second written
presentation.

With respect to the currency of information presented at conferences, the results of some surveys indicate that
40-70% of all authors had made oral or written reports of their work prior to the conference!?. In such a case the
journal article becomes a third presentation of the same work.

The growing backlog many journals are faced with enhances the feeling that the journal is more and more
becoming a late type of communication.

Publishers are quite aware though of the weaknesses of the present journal system and are increasing their efforts
to make improvements (better quality, better selection, more specialisation, etc.).

Possible changes are constrained, however, by the fact that the journal is not only used by scientists and
engineers but also hy a lot of other people such as technical writers, educators, journalists, etc. Therefore we cannot
do without it at present,

-
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The report zs @ form of wientific ard iechnical communication has come into prominence since World War 13,

iargely as a result of government agency requirements for reporting of the work they have funded. The major probiem

in connection with the report literature 1s that a great part of it is inaccessible due to security clasaification and

commercial considerations. This problem will be discussed later when we consider the function of defence documenta-

tion centres.

Based on the abeve described, so called primary literature, a number of secondary services have developed such
as abstracting and indesing services. dotumentation centres, special libraries, current awareness services, etc. In the
following sections we will conceatrate on the more chzracteristic members of this group of formal information
SOHTCES,

ABSTRACTING AND INDEXING SERVICES

These are organisations that collect worki wide published literature in a specific subject field for the purpose of
preparing indexes and abstracts thereof, and disseminating these in journals or on magnetic tapes. Typical examples
are Chemical Abstracts, Intemational Aerospace Abstracts, Engineering Index, etc.

Abstracting and indening are techrniqu~s for constructing reduced representations of documents.

The abstract is composed of complete sentences summarising the content of a document or indicating whai the
document is about.

indexing is achieved by allocating an appropriate set of terms (descriptors) to a document, enabling it to be
retrieved. If index terms are freely selected their number soon becomes large and unwiekdy. therefore some form of
control has to be unposed. This has led to the construction of various types of vocabularies, of which the thesaurus
(Fig.21 is currently the most widely used (e.g. the NASA Thesaurus. the EJC The aurus, Euratom’s Nuclear Thesaurus,
cte.). The thesaurus has cross references (e.g. broader term, narrower term, related term, use, used for, sec, see also)
to show the relationships among terms: it further has scope notes that describe the meaning and limits of a term,
and it shows hicrarchical arrangements between terms.

Indexing s still performed manually and the advent of the computer has hardly changed this practice, notwith-
standing all the efforts which have or are being made to develop methods of automatic indexing.

The aid of computers is extremely useful, however, in carrying out purely clerical tasks and several indexes have
resulted trem this capability. such as permuted title indexes anc citation indexes.

The usual approach in permuted title indexing is to keypunch the title, authors and bibliographic references.
These 1tems ar: then processed by a computer with ali significant words in the title servirg as indexing points which
are listed in alphabetical order. The title reappears as many times in the index as there are significant words in the
title. Such indexes are generally called kerwaord-in-context or KWIC indexes (Fig.3). Another system to be mentioned
here is the kevwerd-cut-of-context or KWOC index. whereby the significant word or keyword is taken cut of the
title. listed oa the feft hand side and followed by the title.

A citation index consists of a set of bibliographic references, each followed by a list of all those documents
which include the given cited docament as a reference! 3. In essence, this index brings the rescarcher forward in
time by listing those recently putirhed documents referring to one of interest to him. The leader in this field is
the Science Citation Index of the Institute for Scientific Information (Fig.4).

Standard indexing and abstracting services, for scveral reasons, have always been reluctant to include reports in
their systems and in the US separate abstracting and indexing literature has been developed by the goveri:ment
agencies to take care of them. In this connection the Scientific and Technical Aerospace Reports (STAR) and the
United States Government Research and Development Reports (USGRDR) document announcement journals,
published respectively by NASA and the National Technical Information Service (NTIS) of the US Department of
Commerce should be mentioned.

SELECTIVE DISSEMINATION OF INFORMATION

The services described above all attempt to cnable the user to keep up to date in his subject field and are
theretore called current awareness services. Current awareness can also be provided on an individual basis, in which
case it is called Selective Dissemination of Information (SDI). The fundamental clement in selection is the com-
parison, by computer, of the index terms assigned to newly received documents with the index terms representing
the individual's interest profile.  As SDI is the topic of Lecture S it will not be discussed here any further.
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SFECIAL LIBRARIES

Special libraries are almost exclusively concerned with the acquisition, storage and retrieval of the literature
on 2 particular subject or groups of subjects, The functions of these libraries are to provide comprehensive, precise
and timely recall of items in their collections, to systematically examine the literature received, to issue acquisition
lists and to prepare special bibliographics.

DOCUMENTATION SERVICES

Groups which are to a greater or lesser extent engaged in the acquisition, storage, retrieval and dissemination of
information are known under a great variety of names. For the sake of simplicity however they may as well be
called documentation services. Their function may best be ill istrated by giving a short description of the two major
European representatives in this field namely the Space Documentation Service and the Euratom Centre for Information
and Documentation.

The Space Documentation Service (SDS)

This service was set up by the European Space Research Organization (ES_RO) and the European Launcher
Development Organization (ELDO), in collaboration with Eurospace?4+15,

The basis of the svstem is an informatior: exchange agreement between NASA and the Europran space organizations.
NASA makes available to the European organizations its unciassified technical and scientific information, together
with its complete documentation system. In return, ESRO and ELDO supply European publications for inclusion in
the system.

This system includes the report literature announced in NASA’s semimonthly Scientific and Technical Aerospace
Reports (STAR) and the journal and conferen. .terature announced in the International Aerospace Abstracts (IAA),
published by the American institute for Aeronautics and Astronautics. The subject field has been broken down into
34 categories which apart from aeronautics and spaceflight include the basic sciences, geosciences, biosciences, electronics,
computers, instruments, etc.

SDS provides a reference service to answer specific queries from users, a current awareness service such as
selective dissemination of information (SDI), standard profiles (SP), and reproduction services, all these at moderate
costs.

Contrary to SDi the standard profiles setvice is an impersonal current awareness operation based on over 100
standard subjects of great common interest and carried out every month. The results of each search are printed in
quantity and made available at a2 much lower rate than the personal SDI. An exteasion of the standard profile concept,
called the industrial topic service (ITS) is currently being established. The ITS profiles are very carefully selected
in order to produce search results which are of special interest in the industrial field.

The document reproduction service can supply copies of dccuments (in the form of hard copy or microfiche)
announced in STAR., Copies of documents announced in IAA may be ol .~d from AIAA’s European office in
London. Since the number of references on the file has already exceeded 500,000 a highpower computer system
(IBM 360/65 with IBM 2321 data cell drive), located at the European Space Operations Cepntre (ESOC) in Darmstadt,
is used.

As the first in Europe SDS has implemented the NASA man-machine dialogue capability, called RECON (remote
console), at its headyuan. 3 in Paris and at the European Space Technology Centre at Noordwijk (Netherlands) by
means of which it is possible io interrbgate directly the central file at Darmstadt. The possibilities of extending the
RECON system to provide direct access to information centres in ESRO and ELDO Member States arc being examined
(Lecture 5, Figure 14).

A number of years ago an internal need developed within ESTEC to store and retrieve test data on electronic
components and materials. In common with any organisation having to specify components of high reliability,
ESTEC was building up a collection of such information. It soon became evident that, in view of the quantity of
data involved, and its rate of growth, a computer system would be required. A feasibility study showed that such
a system was possible, and that moreover there would be industrial interest in such a databank on electronic com-
ponents if its scope were slightly extended to incorporate not only test data but also manufacturers’ data on
components. The system design has already been completed and the trial phase has started. If the results of the
trial are successful, the service will become publicly available alongside the existing services.

The Euratom Centre for Information and Documentation (CID)

This service cperates th. Euratom Computer-Aided Nuclear Documentation System'$. The system of course
gives full coverage to all those scientific fields in which Euratom is actively ¢ngaged, in particular reactor technology

—
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and neatronics. Marginal and related fields covered include the basic sciences, biology and medicine, the geosciences,
enginecering and instruinentation, metallurgy and ceramics, etc.

For reasons ot cconomy and efficiency the CID elected to use generally only the existing abstracts of nuclear
documents as a basis for its computerized system. Some forty “secondary” data sources were selected and are now
mrethodically scanned (toremost the US semimonthly “Nuclear Science Abstracts”, which alone covers about 50% of
the world’s nuclear literature). The abstracts are represented by index terms chosen from the Euratom thesaurus, a
vocabulary list of some 12,000 terms.

The selection of documents to be fed into the system is done by engineers, physicists, chemists etc. working
daily in various Euratom rescarch centres; engineers and scientists are better qualified than anyone to weigh the
need of users of the system and to decide how useful a published document is and whether it should be fed into
the system or not,

Rapid encoding of the selected documents enables the computer to ascertain automatically whether they have
been analyzed previously. Likewise the task of analyzing the selected documents and indexing them by means of
keywords chosen from the Euratom thesaurus (an average of 15 per abstract) is also entrusted to experts who
received appropriate training to that effect. The abstracts published in “Nuclear Science Absteacts” are indexed in
the US by that periodical’s own team, under an agreement concluded between Euratom and the US Atomic Energy
Commission.

The CID provides two kinds of service namely ad hoc retrospective literature searches in answer to specific
questions and selective dissemination of information. The user receives photocopies of the abstracts pin-pointed by
the computer,

INFORMATION ANALYSIS CENTRES

Information Analysis Centres, ‘hat were first established in the USA, can be defined as organisations directed
toward the collection of technical intormation and data in a specific area of effort and its evaluation and filtering
into a form of condensed data, summaries or state-of-the-art reports (Lecture 6). They are one of the major devices
that have emerged in the search for means to transfer information faster, more efficiently, and more effectively to
its ultimate user. Their importance is such that next week this Panel is holding a one day specialist meeting in
Amsterdam on the subject. It is hoped that this will lead to a survey or study to determine whether IAC’s are
needed in Europe in a particular scientific or technical area. It is believed that the protection of the environment
is one of today’s most important issues and therefore the possibilities of implementing such centres in the field of
air pollution and of marine pollution will be considered at the meeting mentioned above.

REFERRAL SERVICES

Their function is to direct individuals or organisations to specialised sources of scientific and technical information
which are capable of meeting their specific need.

DEFENCE DOCUMENTATIGN CENTRES

The task of these centres in a NATO country is to announce and supply to the country’s scientists and engineers
the unpublished and sometimes published literature in their field. They mainly handle and control report literature
which has been classified for national security reasons or has had a limitation placed upon its distribution for other
reasons (proprictory rights, patents). The centres also accomplish primary distribution of technical reports from
certain foreign countries to defence and related organizations.

It should be pointed out that the use of the services of the Defence Documentation Centres is governed by the
so-called “‘need-to-know" principle. This principle implies that dissemination of classified information orally, in
writing, or by any other means, is limited to those persons whose official duties require knowledge or possession
thereof.

PROBLEMS IN INFORMATION RETRIEVAL

To finish this lecture the problems in information retrieval will be reviewed briefly. The diversity of uses and
the time differential create serious problems in etfectively retrieving and employing the information. This retrieval
problem is growing more ditficult as the degree of technological sophistication increases.

Uhe primary difticulty is that the technical documents are written in rclation to a specific end goal which was
the basic objective of the work. Frequently this end goal involves a highly complex piece of equipment which
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involves 2 multitude of discrete innovations all of which are combined to produce the end goal. The degree to which
each discrete innovation is documented is highly dependent on the importance attached by the generator in relation
to the end goal.

This creates two difficulties. First is the ability to index each discrete piece of technology so that the report
can be retrieved when a user requests the information. The operator of the information storage and retrieval system
is faced with the classic dilemma. If he employs a large number of index terms, searches will produce a great number
of documents, many of which are not particularly relevant to the user’s needs. On the other hand, too few terms
will result in many relevant documents going unidentified.

The second difficulty resulting from end goal oriented technical reports is that frequently there is not enough
information related to a specific technology for the general audience user to effectively take advantage of the past
work.

Engineering type information consisting of design information, test data, operational data, manufacturer’s part
and component information and the like, is the most difficult to handle in a technical information system.

One aspect of the problem is that engineering information is difficult to capture so that it can be incorporated
in an information system. The difficulty stems from both the amount of information being gererated and the fact
that most of it is being created for the mission audience which is not particularly motivated to disseminate it to the
general audience,

However, the more serious problem with engineering information is that it tends to have a short half life. In
other words what may be valid up-tovlate engineering information today may be obsolete tomorrow. The cosi of
maintaining quality control over short half life engineering information is very high and soon gives rise to serious
questions of the costs versus benefits.

The provision of technical information to the user locally has been the traditional rote of the technical library.
The difficulties are manyfold. To begin with, they deal in documents ~ not information. The user must research
the documents and extract that information which is pertinent to his needs. Nothing can discourage a user more
than loading kim up with a vast amount of documents of no interest. Also the technical libraries find it increasingly
difficult to maintain collections covering the full range of the interests of the users they serve.

Finally there is a communication problem between the technical user and the non-technical librarian. This
latter point is particularly significant and if our libraries are to become a viable part of our technical information
system of the future, they must employ technically competent personnel in addition to those solely concerned with
storage and retrieval of documents. These technically competent personnel not only provide an effective coupling
between the user and the information source, but can also answer user's queries with highly relevant information —
not just documents.
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There is an information problem for scientists and technologiats beczuse
the amount of literature ig large and growing rapidly,

Seiectivity is, therefore, an essential factor in the iransfer of informatiun
and the Selective Dissemination of Information (SDI) 18 a technique for
providing individual users or groups of users with announcements of a
limited number of documents specifically of interest to them.

For large systems, selection of relevant documents is achieved by a
computer program which compares a file of bibliographic data on current
reports, journal articles, etc., with the interest profile of the SDI user.
The selected references can be provided to the user in card form (useful for
filing) or as a computer printed listing containing the main document
bibliographic data, descriptor terms and, in some cases, a short sbstract,

A review is made of various automated systems which have developed in
North America and Europe during recent years, Some experiences of both
large and small SDI systems are discussed and detailed aspects such as
profile construction, cost benefits and economics, and user surveys are
considered. As an alternative to printed output an oufline is given of a
system using on-line access to a central information store enabling the user
to have selectad references displayed visually at his remote console.
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SELECTIVE DISSEMINATION OF INFORMATION
A Bystem Review
8. C. Schuler
1 INTRODUCTION
Why do scientists and engineers need information? Mainly for one of two reascns.-

a To keep up to date with the latest results of work being done by fellow researchers in their
field ('current awareness').

b To obtain a detailed retrospective review of what has been achieved to date in a particular
field, especially when embarking on a new assignment.

1t is with problems invoived in the first, "current awareness" that 1 am maiiiy concerned in this review.

It is well kncwn that the world output of scientific and technical information is increasing rapidly and is said
to be doubling in volume every 8-10 years, It is estimated that more than one miilion scientific and technical
papers now appear each year in reports, journals, conference proceedings and other publications.

Most of you will have already encountered something . this problem in your own working environment,

Increasingly the scientist or engineer today has to subdivide his ffeld of interest and to specialise in narrower
subject fields, Furthermore his working time has not increased, indeed his effective time as a professional
has cacreased in some instances because of the load of administrative procedures and accounting methods
egsential in modern management operations. He has less spare tinie to browse througi the literature and
information bulletins and librarians must arrange wherever possible for individuals to receive only those
publications which match their specialist needs, Selectivity is clearly an important factor in the transfer of
informaticn and the selective dissemination of informaticn (SDI) ie a current awarepess tochnique for providing
individual users with announcements of a limited number of documents specifically of interest to them.

A number of organisations both in the United States and Europs have successful SDI systems in operation,
Their experience is reported in the extensive literature on the subject and a selected readicg list is given in
the Appeandix. In this review the experiences of three main organisatiors are described: the National
Aeronautics and Space Administration who have been active in the SDI field for many years, the IEE/INSPEC
programme and the ESRO/ELDO Space Documentatior rvice $DS),

2 MANUAL CURRENT AWAAENESS

Current awareness services are not new; many libraries in reseerch organisations and in industry operate
current awareaess services of one kind or another. These may include the selective distribution of periodicals,
the publication of information bulletins categorised to draw attention to various subject interest fields or the
provision of a personal notification of items of interest to individuals. In the latter case the subject interests
of users are recorded and the information staff, when scanning the incoming literature, use these records to
match users' interests to documentary input. The usefulness of these methods may be limited however by
inconsistent selecticn or by excessive volume of material announced. There are other limitations, When the
number of users per information officer exceeds a certain value it becomes a very formidable task to consult
the card file each time a new article or report is scanned, The ojstimum number of users per information
officer will depend on the nature of the subject field, the variations between users and the skill snd experience
of the information staff, but it is probably less than one hundred and could he as low as twenty or thirty, To
provide an effective service when the ratio is higher than this is usually considered to be beyond the capabilities
of a purely manual system and some form of automation is essential, Fortunately, however, scientific research
is accompanied by the emergence of new technology and the advent of semiconductor devices has produced very
significant advances ia the development of computers with the capability of storage and fast retrieval from large
banks of technical information.

3 SDI PRINCIPLES

The aim of SDI is to provide a regular alerting service on selected subjects, defined by the user, to newly
published reports, journal articles, patents and other documents having a high probability of interest tc the user.
The basic element in modern SDI services ia the matching, by computer, of twc data files, as shown in Fig. 1.
One is the bibliographic data file of new documents, the document profile, This file includes terms describing
the subject content of the document (descriptors) and other details of the document such as the author, corporate
source, etc, The other file containg the user's subject interest or search profile,

The computer will compare these two profiles and print out references to documents whose profiles match the
search profile, These references are then sent to the uger,
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Other importan:t elements of an SDI system are the type of presentation used for the selected announcemects
and 2 mechanism for obicining feedback from the aser to indicate hir degree of satisfaction with the snnouncements
he has heen sent and the correctnoes of his profile.

4 THE BIBUOGRAPHIC DATA FILE AND INPUT PROCESSES

Some of the larger documentation centres have built up extensive computer data files. NASA alresdy bss in

its central computer system data on some 500, 000 documents in the aerospace fleld and adds to this at the

rate of 20,000 new itema per year. Inputting 2f documents to 8 system involves an examination of the document
by a akilled suhject analyst for relevance, the detailing of the bibliographic data, preparation of an abstract or
expanied title and the ailocatica of descriptor terms controlled by a thesaurua. These descriptor terms serve
alsu in the SDI matching operation. After verification and editing, the document record is keypunched onto
paper tape or direct to 1aagnetic tape for inpat to the computer. As an example of what is involved the flow
procecs for roport literature at my own Centre is shown in Fig. 2.

The proceesing of documents in this way is an expensive operation and is usually only appropriate to large
scale national or iniernationat services. A local information ceatre wishing to set up an SD{ service can
boweve: pnrchase a data base of bibiiographic information aiready processed and available on magnetic tape,
from a pumber of organisstions. Four such services are listed in Table 1, These services are at varioua
atages of development; CAS first provided tapes in 1962, MEDLARS foli>wing in 1964 and INSPEC starting in
1989,

Service Source Publication providing data base
CAS American Chemical Society Chemical Abstracts
{Chemical Abstracts Service) Chemical Tities

Chemical-Blological Activities
Polymer Science and Technology
CA Condznsstes

INSPEC Institution of Electrical Computer and Control Abstracts
(nformation Service in Physics | Engineers, UK Electronic and Electrical Abstracts
Electrotechnology and Control) Physics Abstracts

MEDLAPS National Library of Medicine, |Index Medicus

(Medical Literature Analysis UsA

ard Retrieval Services)

USGRDR Clearinghcuse for Federal USGRDR Semj monthly journat

{US Government Researchk and Scientific and Technical

Development Reports) Information, USA

Table 1: Computer Tapes Services

Each magnetic tape has its own format developed io meet the system requiremuents of the originators, Different
tape formats raise problems for the purchasing organisation and special computer systeras programs usually
have to be compiled to ensble searching and retrieval to be carried out,

As a result of INSPEC involvement in UK and international standards work it was ponsible for this service to
adopt, at a very early stage, the draft format for communication of bibliographic reccrds proposed by the
International Standards Organisation @SO/TC46). During 1989, conversion programs were written for the
INSPEC implementation of this standard and specimen tapes were made available to a number of potential useis,
From the beginning of 1970. the INSPEC tape services have been available on a regular production bases, under
the names INTAPE 1 and INTAPE 2, INTAPE 1 is a fortnightly or monthly service, which includes the
complete bibliographic record with abstract, and which is provided in subsets corresponding to the {EE abstract
journals. INTAPE 2 is a fortnightly service, without abstracts, which is provided only as a single integrated
service. In 1989 80,000 records of journal papers, conferemce proceedings, books, patents and . sports were
entered into the INSPEC data bank; in 1970 more than 110, 000 will be added.

There will inevitably be some subject fields where no organisation is known to supply input tapes covering
precisely what is required with the minimum of extraneous material. For example in the field of plasma
physics, controlled fusion research, superconductors and high vacuum technology the U.K, Atomic Energy
Authority's Culham Laboratory decided that they would need to generate their own information bank to serve
locally some 200 users. An Interesting account of their approach is given in ref. (1). To minimise the task:
it was decided to use only titles as input to the system and to match on these alone for SDI with the proviso
that additional descriptors could be added in the small number of cases where the title appeared to be
inadequate, A short experimantal period with the SDI service showed that a reasonably effective service could
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be obtaized from title matching and the system has now been operational for several years.

The Roysl Institute of Technology in Stockholm operates an SDI service for vesearch workers in Swedea. The
Inatitute initislly purchased tapes irom five external organisations but found the mechaunical engineering field
insufficlently covered and therefore decided te produce their own in-house data base in this subject field.
Gluchowicz (2) gives a valuable account of their experiences.

5 THEE ROLE OF THE THESAURUS

Descriptor terms play an important role in document indexing and SDI processes. Ambiguity in terminology
can be a severe barrier to efficient information retrieval,

Each specific area of technology usually generates its own specialized vocabulary or even 'jargon’ to express
the concepts peculiar to its own interests, Examination of these specialised vocabularies reveals that mary
terms thought to be unique are clearly related to terms used in other areas of technology. A thesaurus shows
these relstionships and permits the selection of terms that will imaprove communication both withia and across
the boundar -8 of science and technology.

A thessurus i{s essential for referemnce by those directly responsible for indexing and retrieval of technical
information but ideally it should also be used at every step along the line of information flow. This may
involve any or all of the following: author, editor, indexer, abstractor, librarian and the user of information.

A highly developed Thesaurus of Engineering axl Scientific Terms (TEST) was originally published by the US
Dept. of Defense as AD 672,000. It is also available as an Engineer's Joint Council Publication with the
same titie in a printed version cn szle at 336 and on magnetic tape at 500, TEST is an outstanding
achievement and represemts the completion of a major effort by the US Engineering Joint Council and the Dept.
of Defense. A feature of the TEST thesaurus is the many points of access provided to enable & user to
locate the term required. TEST is arranged in four main sections: Part i is the main list of Descriptors
arranged alphabetically followed by 2 Permuted Index, a Subject Category Index and a Hierarcaical Index.
Examples of Entries and Notations are shown in Fig. 3. Organisations who wish to construct their own
detailed vacabularies, perhaps lees extensive in scope but more intensive in detail, will find that TEST
provides a useful starting point.

Another valuable Vocebulary should Le mentinned - the NASA Thesaurus (NASA SD-7073). ‘The subject items
listed in this publication were chosen on the basis of tteir significance and use in the aerospace field.

Similarly the European Atomic Energy Community (Euratom) have their own Spacial Thesaurus EUR 500, e.
The concepts and arrangements of these vocabularies are simijlar to TEST.
6 SUBJECT INTEREST PROFILE

Formulation and meodification of a user's Subject Interest Profiie is of prime importance in the SDI system
and demand considerabie effort from the user and the system operators. The profile is not just a short
paragraph describing the user's interests although this may be the starting point provided by the vser. 1t is
2 rational set of specific terms in the same technical language as that used by the document analysts,
Structuring an interest profile requires considerable skill and a good deal of imaginatior and intelligence as
well,

Clague 3) in a review of the IEE Electronics SI'I services describes some of the main factors involved in
profile building, Users were each asked to supply details of their information requirements in narrative form

on a stardard shcet (this was found to give a clearer view of their interests than a mere list of subject terms).

On the roverse of the sheet additionai information on terminology was requested togeiner with details of
rferen-es to articles found relevant to the user's work.

From this information a list of concepts of interest to the user was drawn up and these were converted into
the standard indexing terms or descriptors listed in the IEE Thesaurus  The construction of the latter is
similar to that of TEST. A practical cxample of using the thesaurus in profile building is shown in Fig. 4.
Under "Crystal Defects" there is the inastruction conveyed by the abbreviation UF that this is to be "used for"
"lattice defects”, The information that "Defects' is a term of broader meaning is conveyed by BT (broader
term), whereas "Dislocations" has a narrower meaning indicated by NT (marrower term), and "Crystal lattices"
is shown to be a related concept by RT (related term), Similarly, under '"Lattice defects'" there is an
instruction to use "Crystal defects' in its place.

Once the concepts mentioned or implied in the vser statement have been translated via the thesaurus inte a
list of atandard descriptors, ‘hese form the basis of a draft subject profile.

e s OO
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An example of a draft profile is shown in Fig. 5. It is in three sections, the first contains tho number and

name and address of the user., (DIRECT indicates that nctifications are to go direct to the user rather than
vin an intermedisry, In the latter case the name and address of such & person would be shown). The next
section lists the descriptors which cover the user's intarests and finally we have the Boolean logic statement
showing the relationships betweer the descriptors. The plus signs are logical OR, the full stops ars logical
AND, and the brackets have their usual algebraic significance, Logical NOT, dencted by a minus sign, csn
also be used in the logic statemert, but is not represented here,

Thus in the example, the user is interested in ionisation, btreskdown and discharge phenomens in gases. The
Boolean statement is therefore in two basic parts, the first main bracket specifying the physical phenomena,
and the second maiu bracket the gases of interest. The profilo indicates that the user is interested in any
document deaiing with any of the phenomena (descriptors 1 to 11) in any of the gnses (descriptors 11 to 25),

The size and complexity of the profiles varios very widely, depending on whether the user has general
interests in one subject area, or whether he has specific interests in a number of basically unconnected areas,
In the latter case a very complex profile containing 100 descriptors or more may be necessary to define hia
individual requirements, The average profile would contsin about fifty termns,

The effectiveness of the search profile is to a high degree dependent on tho active interest of the user, The
user is more able to influence the effectiveness of his search profile if he knows the basic principles of the
computer-operated information retrieval system ard profile construction techaique. The value of two-day
seminars with lectures and exercises in profile construction for users is stressed by Gluchowicz (2).

7 ANNOUNCEMENT FORMS

Various methods have been devised by SDI system operaters for announcing selected documents to users,

There are currently two main types of presentation; the card type of announcement and the reproduced paper
copy of the computer print-out,

7.1 CARD FORMAT

Several SDI services provide the user with a card for each selected announcement., The INSPEC

SD1 Service provides a computer-produced print-out for each subscriber showing his name and address
and the serial numbers of the documenis which match his profile, The print-out is sent out in
duplicate - one copy is for the user to merk to show the relevance of the items announced and to
return to INSPEC, This print-out is accompanied by a set of 5 inch x 3 inch cards giving bibliographic
details of the document together with the relevant descriptors. An example is shown in Fig. 8.

A survey by the IEE had shown that users preferred cards to computer print-out. A more sophisticated
tab type card was used during NASA's first SDI programme, which was operational from December 1963
to January 1966, This provided the user with two cards for each announcement (Fig. 7). One was

an EDP card which was punched and interpreted with the user's name and address and the document
number. This card contaiped small prescored boxes which the user could press out to express

his evaluation of the announcement; i.e. that the announced document was (a) of interest and that

a copy was wanted, (b) was of interest but that no copy was wanted at the moment, or (c) was not

of interest. The second card was not computer manjpulated, although it was cut to the same size

and shape as the typical computer punched card. It presented the full offset-printed abstract of the
selected document, The two cards for an announcement were inserted into a single window enveiope
with the user's name and address visible, As the envelopes were necessarily in order by the abstract
number, they were then manually sorted according to the user's organisation for batch rnailing and
subsequently by the organisation’'s mail room for interral distribution, This particular NASA SDI
service has been ierminated in favour of Group SDI described in para. 10.

Cards are usually popular with the user, since Le may file those of particular interes: in a personal
desk-drawer file. Undoubtedly, this is a valuable facility for many scientists and engineers, but,
maijntaining an individuai file, either of cards or documents, can be expensive in terms of the individuai's
time and possibly in storagr: space,

7.2 COMPUTER PRINT CUT ,

Computer printed listing of the selected document references are generally less expeasive to provide
than card type notifications, ‘The listings usually present only the main bibliographic data plus
subject descriptors although some SDI gervices do provide a shortened form of abstract in addition,

Fig. 8 shows a typical ESRO/ELDO SDI print out. The computer run is monthly, A notification
is also sent when no macching citations are produced,

For the NASA SDI system three-copy o carbon required form) is used, The computer-printed
bibliographic data appear on all three sheets, together with the user's name and address, The

computer also prints small hoxes oppositc each announcement for the user to tick when cliecking
the relevance of the announcement sent to him,
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8 USER FEE£DBACK

Having formulated the user profile a feedback mechanism {s required to monitor how well the SDI System is
meeting the aim of informing the user of the maximum number of relevant documents with the minimum

numher of irrelevant items. Figure 9 shows & reprosentation of the performance of an SDI system devised by
Clague (3) and some of the faults that arise in it, The 'noise’ (i.e, non-relevant documents notified to users)
can fairly readily be measured by asking users to mark amnd return a duplicate copy of the notifications to

show which were relevant and which were not. Users of the INSPEC service are asked to mark the notifications
with a 1, 2 or x to show whether a document is:

1 of high reievance, i.e, the user would expect to be notified of all such documents,

2 of some relevance, {.e, the user would be hippy if such documents were notified to him but would not be
concerred if a proportion were not.

¢x) of no relevance, i.e, he would not wish to 2e notified of such documents.

The other fault, that of 'misses’, however, is more difficult to quantify, since for this it is necessary to
discover which of all the documents in each week's input are relevant to each user, In the exploratory stages
of selting up the INSPEC service each user received periodically a list of all those sections of the week's total
accessions whick were at all likely to contain relevant articles, and the user was asked to mark those he
considered relavant., The computer printed out all the documents for the week, arranged in the subject groups
to which each document had been assigned. The user's annotation of the lists was then compared with his SDI
nstifications for that week, This enabled a figure to be calculated for the percentages of misses. From
analysis of the misses and noise, modifications could be made to improve the overill performance of each
search profile, The flow chart in Fig.10 shows aspects of profile conetruction and how the feedback mechanisms
are integrated.

9 SDI SERVICES AND COSTS
The costs of SDI services will depend on various factors including input volume, computer processing, materials
used, titles or abstracts, profile maintenance etc. For example the use of abstracts in SDI announcements will

cauge an increase in costs both in computer time and print-out.

Penner (4) has made a valuable survey of charging policies for a wide range of informatior services including
SDI. Two examples of current services and their costs are given below,

8.1 INSPEC SDI SERVICE

An experimental SDI service in the field of electronics has been operated for almost two years, During
1969, weekly SDI notifications were provided free of charge to a statistically selected group of
electronics research workers, ‘rawn equally from government establishments, universities and industry,
in return for their assistance in evaluating the service, At the beginning of 1970, the service was made
generally available on & subscription basis (€45 per year) but was still confined to electronics. The
response has been most encouraging, and, from the beginning ot 1971 the SDI service will be ‘ully
integrated with the main IEE journal production system, and will be offered across the whole subject
range of the INSPEC data base, i.e, Physics, Electrotechnology, Computers and Control.

9,2 ESRO/ELDO SDI SERVICES

The basis of the Space Documentation Service operated by ESRO/ELDO is an information exchange
agreement between NASA and the Evvopean Space Organisation. NASA makes available its unclassified
scientific and technical information on magnetic tape to ESRO/ELDO; in return ESRO/ELDO supply
European publications for input into the NASA system, The SDI service is a monthly computer print-
out for any aerospace topic required by the user, Each month some 7,000 new items are scanned

and the references in STAR and AIAA are selected which relate to the user's particular area of
interesi, The SDI service costs F 168 to ESRO/ELDO member states’ institutes and F 460 to industry
(per profile),

10 GROUP SDI OR STANDARD PROFILES

In addition to SDI services tailored to the needs of an individual there are similar but much cheapsr group SDI
or standard profile services which muet the requirements of a group of people with similar subject interests,

Standard Profiles are much less expensive than SDI due to the transfer of much of the overall effort froia the
computer operations and profile refinement activities to the traditional and cheaper operations of printing and
sorting.
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A very successful example of a Standard Profile Serv.ce is the NASA/SCAN, Selected Current
Aerospace Notices (SCAN) are insued twice monthly to .cientists snd engincers serving NASA and
its contractors, Every second week, a computer searches tha latest reporis received by the NASA
3 Scientific and Technical Informaiion Facility and journals received by the Institute of Aeronautics
aund Astronautics for references pertinent to about 200 topics, New topics are added as the need
arisea and items in little demand are retired or merged, Bibliographic details and descriptors
for relevant documents are prinied out in NASA/SCAN Notiflcztions, These are duplicated and
sent to several hundreds of organisations where librarians distritute them to individuals registered
to raceive this service. A portivn of a typical notification ie shown in Fig. 11,

Each person receives only notifications of new findings in the technical areas in which he has expressed
interest, To obtain a report or articie listed in a notification, he need merely mark that item,

write his name and location on the notification, and send it back to his local librarian for the

supply of the documents.

Ty e

As an illustration of the flexibility of the present NASA/SCAN service, topics inciude Supersonic
Transport, Clear Air Turbulence, and Aircraft Noise anu Scnic Boom, The latter two topics
provide the user who has these very specific interests with only the announcements he wishes to
see, whiie the Supersonic Transports topic provides a much broader range of coverage, This
flexibility extends throughout the SCAN topica, which can overlap in coverage and can announce the
same document under a number of appropriate headings, permititing the user to match his specific
or broad interests by a minimum of notification listings.

The SCAN lie-ings are prepared by offset reproduction of the computer print-out and are then
sorted into batches and sent to the participating organisations for their individual users, Thus
the sorting effort is distributed, with the lccal participating organisation having the responsibility
for maintaining user records and sorting and distributing each issue,

User reactions are important but there is no provision for constant feedback as in SDI, Brief
questionnaires are sent out to users at intervals and data are sought on the relevance of announcements,
comments oa the need for new topics or combining several existing ones, or splitting one with

too broad a coverage, This arrangement works well and prcvides adequate feedback for modifying

the current lists of SCAN profiles,

Services like SCAN have pioneered the Standard Profile technique and provide a selective subject
announcements service to very large numbers of users. Costs lie in the range of $10 to §20 per
user per annum,

10,2 ESRO/ELDC (SP)

The ESRO/ELDO Space Documentation Service prevides a ''Standard Profile' (SP) system based on
111 different standard subject topics and involves a computer search each month, The results of
each search (some 7,000 documents are added to the computer tape each month) are printed in
quantity and made available {o member states on a sliding cherge scale -F84 for 1 to 5 tunics to
F60 for 21 to 25 topice per topic per year. An example of an SP is gshown in Fig, 12,

10,3 INSPEC GROUP $DI

The INSPEC Group SDI Services in Electronics operates on the basis that the requirement of a
project group research and development team are submitted by one member who acts as Group

¢ Co-ordinator and who receives and distributes the output, Twn copies of the output are provided for
£65 par year - additional cost for each copy above two - £8 per year.

10,4 INNOVATION SERVICES

A further variant of the Standard Profile concept is the Inncvation announcement services such as
NASA./Tech Brief and Mintech- Techlink,

Techlink is a service for the communication of technical information and ideas to those in UK
industry concerned with design, applied research and development, Its aim is to stimulate
fruitful innovation by providing a flow of information about new technical developments selected as
being relevant to a company's products and processes.

Techlink draws on new scientific and technical knowledge which is not widely publicised or accessible
through other media.

N —




The main sources of material availabl. through the service are:-

{ the resuits of research, development and experimentation by UK Government establishments,
and especially 'know-how' which may have wider industrial applications;

i1  foreign technological information;

ili  work by the UK Research Associations which merits bringing to a wider audience than their
members;

iv  selected inventions available for licensing from the National Research Development Corporation.

Each Techlink deals with a single topic, -ummarised in a single page leaflet, which is classified
under one or more of 52 subject headings and despatched to recipients who have asked to receive
the particular subject codeg., Sometimes the information contained in the Techlink is complete in
itself. It is, however, always written to give the reader enough detail to decide whether to pursue
the idea further and wherever appropriate a source of follow up information is given, Fig. 13 is

a typical Techlink - the Subject codes in the top right hand corner indicate () Bonding and Joining
(29) Materials Testing 42) Protective Coatings. Techlinks are alsc used to draw atteation to
report literature such as bibliographies, tables of basic data etc, which might be useful in industry.

Initially "intending users are asked to provide a profile of their technological interests by
selection from the fifty-two subject headings and in this way are alerted only to ideas and
innovations likely to be relevant to their interests, The Techlink informe’ion is designed for
direct use by the recipient, Copies are supplied to more than one purson in a firm, each person
covering his particular field of interest by appropriate selection of subject codes, Subject
Classified Indexes are also available,

The Techlink Service has now been operating experimentally for two years and some 530 individual
Techlinks have been published, Ther2 are nearly 5,000 individuals in UK industry receiving thie
service,

11 DIRECT ACCESS TECHNIQUES

Finelly in this review of SDI Systems wy arrive at the latest development in automatic information transfer
whereby the user can have direct access to the information files in the computer by personal use of & remote
on-line video terminal. Among the first organisations to develop such a system was the Lockheed aircraft
Company and about the same time NASA had begun to specify similar requirements, A contract between NASA
and Lockheed led to the successful implementation of the RECON (REmote CONsole) system in 1989, The
operations by NASA in the USA enable users at individual research unitc in different parts of the country to
interrogate the data files at the main NASA centre at College Park near Washington, DC, A similar system
recently described by Isotta (5) has been installed by ESRO/ELDO using the computer at the ESRO Operations
Centre at Darmstadt and connected by line to remote terminals at the ESRO SD3 HQ in Paris, the ESTEC
establishment in the Netherlands and the Mintech Reports Centre at St, Mary Cray, Kent. The capacity of
the system to handle terminais is much greater than the three mentioned and developments envisaged are
shown in Fig, 14 which indicates the possibilities of a European network.

The Darmstadt data base is provided with magnetic tapes by NASA under an exchange agreement with
ESRO/ELDO,

The basic equipment elements of a terminal are shown in Fig. 15, and consist of a video display, a keyboard,
and a small toleprinter. Additionally & small control unit, which acts as a buffer memory between the
computer and the user, and a modem are required, The keyboard emables the user to communicate direct in
plain language with the computer, The computer's response is displayed in printed words on the screen. The
teleprinter provides a print out of the end result of the search, usually a list of report citations,

11.1 SEARCH ROUTINE

The user's first action is to prese the "Begin Search" key xad Fig. 16a ehows ihe computer asking

a nuinder of routine questions such as title of search, name of searcher, etc. ‘The information given

in reply serves to identify the subsequent output, The VDL display at various stages of a search ie
shown in Fig. 16a, b, ¢ and d reproduced from ref, (5). T.e user first selects from the NASA Thesaurus
the Subject Terms or Deacriptors which he thinks will produce relevant docuwents - in this case
DIFFUSION, CENTRIFUGES, SEPARATORS, URANIUM AND ISOTOPES. He then interrogates

the computer for additional related terms to be suggested. This is done by pressing the "Expand"
command key and first asking for an expension of the word DIFFUSION, since useful documents
might have been indexed under terma containing this word, As shown in Fig. 16b the computer
responds by displaying on the terminal screen the word DIFFUSION (labelled E(8) together with
other roisted terms in aiphsbetical order, The heading CIT is the number of decument references
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{CITations) in the system against the word chosen., DIFFUSION is seen to have 6088 citations,

As no other terms in the general areu of DIFFUSION seem relevant, the naxt cormmand would

be to "SELECT E6" a8 a result regiateriag th2 word DIFFUSION with 60L8 references sa set 1.

The same procedure i8 followad with the remsaining doscriptors, CENTRIFUGES, SEPARATORS,
URANIUM and ISOTOPES, which are registered as Sets 2, 3, 4 and 5. The user decides that

he wisties the search to operate by taking Sets 1 ar 2 or 3 each in combination with Sets 4 or §,
i.e. only reports which have been indexed under the terms DIFFUSION ard URANIUM or DIFFUSION
and ISOTOPES, ete, will be selected from the file of half a million documeut references. The

next coiamand is the~efore "COMBINE SETS", a logical equatica (1+2+3)x (4+5) being keyed in. This
step is itself given the .eference Sct 6. The command "DISPLAY SET HISTORY" shown in Fig. 16c
shows Set € with a total of 125 references obtained as a result of combining Sets ! to 5 by means
of the logica! equation. In Set 7 in the figure the effect of the command "LIMIT", in thia case to
references recuived in 1968 and 1969, may be seen. The 125 rzferences bave now been reduced

to 12. In practice the command DISPLAY SET HISTORY is not often used, since the set hisicry

is normally simultaneously printed out on ‘*he telex atiacament as the dialogue pracerds. In the
next figure (Fig, 16d4) the use of the DISPLAY cominand is shown, Each of the 12 refarences
selected may be examined. The title of the 1 <vort is followed by 1 mini-abstract or notation of
content, If necessary cach of the records can be inspected and some 2aditing carried out using

the command KEXP, befoie printing on the high speed orinter {1200 lines/min.) The average

time for a search is about 30 minutes.

‘The version of NASA/RECON now in use in ESRO Joes give the capability of searching on pergonal
authors as well ag subject terms. The name of the uuthor may in fect be combined with the
subject terms, just as if it were & term in the dictionary. Thus, ir the example shown above,
Set 8, which gave a total of 125 references, couid be combined with “SMITH" as Sei 7. The
resulting output would then ouniy be rep-rts by "Smith" or the subject chosui, A similar capacity
is being dcvcicped to ensble searches to be made by corporate source as well,

12 LOOKING AHEAD

Many of the SDI Services currvently available are in procecs of development, Some aspects which require
attention an mray j-88ibly lead to more efficient services are:

a Anncuncements t. the user ir the form of cards or computer print-ouis are not
ideal. Upper casc computer print-out i8 not .ery readsble and the nse of upper and lower
case format so that the text of computer print-out is more like letterpress printing is
desirable,

b Considerable extension of the use of remote on-linc direct access terminals to computerised
information systems is probable, Thie will enable an element of ‘browsing' to be restored
partivularly tc the scientist since he wili be sble to directly and quickly examine citations
in a very nariow suki~ct field.

¢ With most SDI S¢ v ... the user has to contr:t his Libraricn to obtain the documents listed in
the SDI announcement. The automatic dissemination with the SDI unnouncements of the cited
reports in microfiche form is possible “nd might be adopted for ¢2me services,

Finally, I would like to leave you with a thought <n recognising the value of information by the Vice
President, Research & Engineering of the North Air ~rican Rockwell Corporation. '"The serious professional
ir research and engineering realises without being told that he has & need throughout his career for
continually renewing his information and revitalizing his intetlectual tools, Correspondingly executives at ali
levels are becoming increasingly awaie that the most valuable asset of their organisation is not floor spacc,
not machine ‘ools, not laboratory space, but the breadth and depth of knowledge of the technical staff; the
curcency of their information and techniques ans. the effectiveness with wihich they relate these capabilities
to the organisation's work programme",

1 believe that the SDI Services I have outlined play an effective part in this information transfer process,
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Fig. 10 Flow chart for 3DI operations
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o 747 INCORFORATES PROVEN TECHNIQUES - NEw TECKNOLOGY.
PLATTINER, C. M. PUBL- AYJATION XFEK AND SPACE
TECH NCLOCY, VOL. 87, ODATE- WOv. 20, 1967, COLL- P,
82, 43, b7, 89, 12-7s,

A1D TRANSPORTATION, ATRCRARY CGNTROLs *AIRCRAFT DESIGN.

«CARGO ATRCRAFT, WMYORIULIC EQUIPNENT, oPASSENGERS, oWEICHT

ANRLYSIS, WING PROFILES CO2 As8-139%1s
[ A BDISTABLE PNEUMATIC FLOW TAIGGER /PNEURATVCINY
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ACTUATURS, oBISTABLE CIRCULTS, oFLNW RESISTANCE, ePNEUNATIC
CIRCUITS, PNEUMANIC CONTROL, PNEURATICS, PRESSURE EFFEC(Sc

*IP{CGER CIRCULTS COY A88-16244 ¢
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AERUAAUTICAL SOCIETY, JOUANAL. VOL. 71, ODATE- DEC.
1987, COLL-~ P. 858, 859. 7 RL'S,
oFLOW VELOCITY, SFREE JETS, eWYDRAULICS, JEY FLOW, LENGTH,
PREDICTIONS, oTHMREE DIMENSIOMAL FLOW, VELOCITY DISTRIBUTION
Cl2 AsB-14414

L] DC~9 ENVIRONMENTAL CONTROL DESIGN aMD FIRST YEARaS
SERVICE EXPERIENCES. CLEEVES, V. F. MHAUGER, M. N.
PERLEE, J. S. MCDONNELL ODCUGLAS CORP., DOUGLAS
AIRCRAFT CO., AIRCRAFT DI¥., L\ONG BEAC!), CALIF,
CONF~ /AMERICAM INST, OF AERCNAUTICS AND ASTRONAUTILS,
COMMERCIAL AJRCRAFY DESIGN AND OPERATION WEETING, LOS
ANGELES, CALIF., JUN. 12~14, 1987./ PLAC~ NEW YORK
PUBL~ JOURNAL OF AIRCRAFY, VYOL. 5+ DATE- tAN.~FER.
196R, COLL~ P. $4-72, REAm- OFOR ABSTRACT SEE 1SSUE
15, PAGE 2423, ACCESSION AC. A47-303740 ALAA PAPER
&7-407

AIR CONDITICNING, oATRCRAFY UESIGN, ATRCRAFT RELIABILEITY,

CABIN ATMOSPMERES. CONFERENCES, ~DC 9 AIRCRAFT,

<ENZIRONMENTAL CONTAOL, PNEUMATIC CONTROL, PRESSURIZED

CABINS, *SYSTENS ENGINEERING C03 Ab8~16602 ¢

L] APPARATUS FOR SENI-AUTOMATIC MEASUREMENY OF THE
LOCARITNNIC DECRENEMT OF FREE VIBRATIONS OF GASTURBINE
BLAQES. DEVICHENSKEL, N. P.  FASTRITSKII, V. S.
TII0V, F. A, INIT— IM- INTERNAL FRICIION YN METALS

AND ALLOYS. EDIYED BY V. S. POSTNIXOV, F. X, iAVADZE,
AND L. K. GORODIENKD. TRAN- /TRANSLATIGN CF VYNUTRENMEE
TRENIE ¥ METALLAXH 1 SPLAVAKM, MOSCON, I1IDATELeSTVO
NAUKA, 1966,/ PLAC~ NEW YCORX, PUBL- CONSULTANTS
BUREAU, DIV. OF PLENUM PUBLISHING CORP., ODATE- 1967,
coLe~ P, 211-216.

AUTOMATIC CONTROL, oFREE VIBRATION, GAS TURBINES, HYDRAULIC

EGUIPMENT, LOGARTTHKS, oMEASURING INSTRUMENTS, oTURAINE

BLADES., eVIBRATICN DAMPING Cla Ab8-18812

[ HIGH ENERG ~RATE FORNING OF FIBROUS COMPOSITES.
RCBINSON, R. K. BATYELLE MEMORIAL INST., PACIFIC
NORTHWEST LABS.s RICHLAND, WASH. CONF~ TN~

FISER-STRENGTHENED METALLIC LORPOSITES, AMERTCAN
SOCIETY FOR MEVALS, METALS COWGRESS, SYMPOSIURM,
CHICLGO, Itlte, NOV. 2, 3, 1968, PAPERS. 0Ae0-16770
03-170 SPON- SYMPOSIUN SPONSCRED BY THE AMERICAN
SOCIETY FOR "ESTING AND MATERIALS, AND THE AMERICAN
SOCIETY DF MECHANICAL ENGIMEERS. RESEARCN SPONSORED BY
THE BATTELLE MERORTAL INST. PLAC- PHILAGELPMIA, PA.,y
PUBL- AMERICAN SOCIETY FOR TEST.NG AND MATERFALS /ASYM
SPECTAL TECHNICAL PUBLICATION NO. 427/, DATE- 1967,
COLL- P, 107-173. 5 REFS.
ALUMINUN, ALUMINUM OXIDES, oCOMPOSITE MATERIALS,
CCNFERENCES. oFABRICATION, oFORMING TECHNIQUES, MONEYCNNB
STRUCTURES, PNEUMATIC EQUIPMENT, oREINFORCING FiBERS,
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o AESEARCH AND OEVELOPRENT OF ON-BOARD SYSTENS ANO
ELEMENTS FOR AEROSPACE VEMICLES RESEARCH REPORT,
PERIOD ENDIXNG 0 SEP. 1947 » ENNSYLVANTA STATE
UNIV., UNIVERSITY PARK. SHEARER, J. L. DATE-
CCT. 1967 C(OLL- 13 P REFS NASA-CR-91679 RR-6

SAEROSPACE ENGINEERING, DIGITAL CCMPUTERS, FLUID AMPLIFIIRS,

FLUID JETS, FLUID TRANSMISSION LINES, 3FLUIDICS, HYDRAULICS,
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industry

Techlink No. 536

Subject Code 6,29, 42

ADHESION TEST FOR SPRAYED METALLIC COATINGS

A hand operated test machine has been developed for testing the adhesion of
sprayed metallic coatings on to mild steel pipes.

A round test batton of 1 in.2 (640 mmz) is bonded w the sprayed metal surface
by a cold setting epoxy adhesive.  After curing, the sprayed coating is grooved
round the circumference of the button until parent metal is exposed. The button is
then attached to the test machine which employs a high mechanical advantage lever
system to develop a pull on the button up to 2 tonf (20 kN) for a manual effort of
about 35 Ibf (156 N) at the handle. Interposed in onz of the coupling links in the
lever system is an automobile brake cylinder filled with hydraulic fluid and coupled
to a pressure gauge, A maximum pressure pointer indicates the adhesion at failure
of the bond hetween coating and base metal, Reactive forces hold the test machine
in position until the coating has detached,

"'?ED REACTIO A herE REACTION
PIVOT EACTION FORCE

FURTHER INFORMATION on this device may be obtained from:
Materials Department, National Gas Turbine Establishment,
Pyestock, Farnborough, Hants, Tel. Farnborough 44411

O Crown Copyright 1970

April 1970, ARR Mnistty of Technology Reports Cenwe. Techlink Unit,
Station Square House, St. Mary Cray. Orpington, Kent, BRS 3RE

Fig. 13 Example of a Techlink
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CONCEPT, MISSION, AND OPERATION OF
SCIENTIFIC AND TECENICAL INFORMATION ANALYSIS CENTERS

by

G.S.Simpson, Jr and J. W. Murdock

Battelle Memorial Institute
Columbus Laboratories
Columbus, Ohio, USA

ﬂr"v




SUMMARY

The leaturers diacuss Information Analysis Centers (IAC's) in three parts:
operation.

concept, mission, and
Since there 18 an array of existing scilentitic and technical information gservices varying from
the conventiosnal library, through special libraries and document depots to IAC's, the first portion of

the lecture considers what an IAC ls, how it relates to other information services, and its fundamental
concept. Color slides are employed as visual aids.

The second portion of the serles treats the idea of the mission cf an IAC. Accepting now that
the participants understand the idea of an IAC, and how it relates to other specialized information
cervices, the mission of an IAC is considered in the light of its users, or peer group, how unpublished
information is obtained and used, and how feedback helps the IAC achieve its mission. Two non-government
gupported IAC are described along with one government center.

The third portion of the series ccnsiders operational aspects (administration and management)

of an IAC. Based on close contact with over a dozen operating IAC's, the lecturers relate actual

expetlences pertaining to the recruitment aad utilization of competent research scientists and angineers

in information analysis work, advantages of working in an IAC enviromment, key problems in day-to-day
operation, and the ever present problem of money.




CONCEPT, MISSION, AND OPERATION
oF
SCIENTIFIC AND TECHNICAL INFORMATION ANALYSIS CENTERS

by

G. S. Simpson, Jr. and .J. W. Murdock A
Battelle Memorial Institute

Columbus Laboratcries

Columbus, Ohio U.S.A,

Based on a combined forty years of experience, the authors present in this manuscript a
description of the concept, mission, and operation of scientific and techni.al information analysis
centers, Utilizing a series of 21 color slides and a 17-minute color talking motion picture, these
topics are usually presented at briefings which are strictly informal and arranged on an ad ho: basis.
So as to make available s preliminary copy of the briefing to bz given at AGARD Lecture Series No. 44
in November, 1970, this paper will be based on the slides to be used, however instead of in color, they
are reproduced herein in black and whire. Our objective will be to provide sufficient *nformation so
that the iistener, and/or the reader of this manuscript, will have a better understanding of the nature
of a scientific and technical information analysis center, the most sophisticated information service
presantly existing.

Concept

Slide Nr 1 clearly showe the state of - person’'s feelings when he is confronted witi, the array
of ecientific and technical information centers and services currantiy existing.




Tne recond slide shows the two major detervents that prevent anyone from determining the sum
total of all information centers and services as well as the total state cf knowledge in any particular
nubject. [t will be noticed that there are two main deterrents to the ultimate capability for knowledge
transfer. These two deterreate are "nued-to-know' wiich is a defense oriented requirement, and
"proprietazy information" which is a "dollar" oriented requirement. Obviously, nations have information
in science and technology which they cannot release to the general public. This information we call
defense orlented. The requirement not to release this information to the public whether it be purely
in defense or a aatter pertaining to irternational relations is widely accepted.

The second deterrent to maximum knowledge 1s caused by proprietary information. Whenever an
industrial organization develops scientific or technical information which would provide that organi-
ration with a competitive advantage, a technological advance, or a completely new piece of hardware, the
organization will not release this infcrmation until it either hes obtained patent protection or a
copyright.

Both defense sriented and proprietary information deterrents certainly prevent anyone from
obtaining a total picture Lln any particular area. However, by the utilization of a scientific or
technical infornation analysis center it i3 quite possible to intellectually compensate for that
information not readily available. Having menticned the two deterrents, we believe that our state of
knowledge regarding the U, S. information centers and services approaches 90X, whereas our knowledge
of {nformation centers and services in the balance of the world we would estimate to be of the order cf

20X,

e *
URRAREL

SPLYIAL AR T
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Slide Nr ) shows the arcay of sclenttfic and techufcal {nformaticn dervices and centers in
- UL s, This slide, with fts impressive number of special libraries and libravies, abutracting
b imdexiug gervices, aforsatlon analvais centers. and decument depota, {8 {llustrative ol the
proolen factng anyone who wants (o obtadn selected (nformation. Adding to these numbers the thousands

i
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of tech: ical veporte being produced annuuily, the tens of thousands of scieatific and twuchnical articles

being reported by the primary journals, and the literally hundreds of seminars snd syriposia with their
proceedinge, one can't help but develop a feeiing of hopeless futility.

Not cnly does one not know
where to go to get the information or data he needs, but also he doesn’t know whi:h one of these
facilities ils mcst likely to serve him best,

Finally, most tecbnicul people don'c appreciate the
differences among these several types of information services.

In order to arrive &t an understanding of how an i{nforuation analyeis center differs from
the other informaticn services which are availabic, we are going to present a series of definitions.

Thege definitions ar: sim)ly for the purpose of explaining what we mean by the terms we are using.

.

‘ OF BOOKS AND SIMILAR
NATERIAL ORGANIZED AND ADWINISTERED
'FOR READING, REFERENCE, ANO STUDY

Slide Nr 4 contains our definition of a library, which ia a collection of books and similar
material organized and administered for reading, reference, and study.

Libraries are not information
‘ analysis centers, as will become clear ss our hriefing unfolds.

The next type of {nformation service which is widely known is the referral center as shown in
Slide Nr 5.

et

AN ORGANIZATION FOR DIRECTING SEARCHES
FOR INFORMATION AND DATA TO SUITABLE
SOURCES SUCH AS LIBRARIES, DOCUMENT
DISSEMINATION CENTERS, INFORMATION |
ANALYSIS CENTERS, DATA EXCHANGE CENTERS,
AND INDIVIDUALS

Our definition is, a referral center is an organization for directing vearches for {nfuormation
and data to sultsble sources such as libreries, document J swemination centers, information analysis
cantare, dsta exchange centers, and individusls. 1In the United States a typizal example of & referral
centar {+ tha Natfonal Referral Center for Sclence ant Technology lo:ated at the Libtrary of Congr.s:

in Washington, D. C. This referral center is primetily concerned with directing individuals ur
orgenizations to speclalized sources of scientific and techaical informstion anywhere throughout the
United States.
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AN ORGANIZATION WHICH SELECTS, ACQUIRES,
STORES, AND PETRIEVES SPECIFIC DOCUMENTS,
AND, IN ADDITION, ANNOUNCES, ABSTRACTS,

INDEXZES, AND DISSEMINATES DOCUMENTS IN
RESPONSE TO REQUESTS

Slide Nr 6 contains our definition of a ducument dissemination center. A document dissem-
ination center is an organization which selects, acquires, stores, and retrieves apecific documents
and in additioun announces abstracts and indexes, and disseminates documents in response to requests.

US. GOVERNMENT.
DOCUMENT ng?"Ts,

slide Nr 7 {ndicates three major U. S. Government document depots, for exampie, the Detfense
Documentstion Cenrer which stores the techunical reports produced by the United States Department of
Detense Research and Development ffort; the acientific and technical inforvmation facility of NASA,
which stores the technical reports produced by NASA's scientifir and techuical R&D program. The third
document digsemination depot represented on our slide fa the Clesringhouse for Federal Scientific and
Technical information. The Clearinghouse primarily atores that information wnich is Unclassified and
unlimited, and produced by any organization of the Federal Government. The {anformation so stored is

announced For Sace to the Uo 5. Public and to the World. Reports purchased can be sither hard copy or
in a mlcro-torm, : ‘

In Slide N 3 we stow out definttion of an {nformation analysis center. An faformation
ana’vsls center s an vrganizatior directed toward the collection of technical ‘nformation and data
(02 wpecifls area of effort, and tts evaluaticn and filte.ing f{ato a form ol condensed data, summaries,
vt etole-ct~the-art reports.  The balance of vcur presentation vill be concerned with elaborating the
concept, the aission, and the operation of an {nformation anslysis center.




N

Information analysis centers were created to overcome three major problems in scientific and
technical information transfer namely:

(1) the variety of ways in which information can be originated, whether through
primary journals, secondary journals, lettere, trip reports, techuical reports,

person-to-perscn, proceedings, or phon2 messages, each with its atteadant
different time lapses

(2) scientists and engineers impatience with great masses of paper (most
scienti: ts and engineers would rather creats new data or information frow
the laboratory than submit themselves tc the drudgery of piowing through the

plethora of atored information resources, many of which we've already
mentioned) :

and {(3) management's critical need to know what the state of the art is now.

These three circumstances or problems still exist today and will exist indefinitely, And

while it is clear that these problems can be overcome through the use of an information analygis center,
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the cost of such a center precludes their existing except in those areas where there is some combination

of real need, greut risearch and de elopment activity, and progressive mnlightene! management.

Slide Nr 9 showvs & number of pamphlets of informotton analysic tenicrs sponsoced by the
U. S. Departasans of Defcnse. Since lmmediately aftur World War Il information analysis centers have
bdeen groving fo the United Stales at the rate of approximately seven per yesr. NASA has buill numerous
centere, the Atomic Znergy Commission has crested oser 20, rhe Depsrtmcat of Defense has roughly 20,

~ the Department of Health, Education, and Welfare han built {n eancess »f 20, the Devartw:nt of

Agriculture has several, as have numerous other Covernmeut sgencies and depariments. Tae U, 5.

Private Sector has crested numercus nev inforsation snalysis zenters, sost to scrve only ¢ particuiar
company, others to serve groups, for sxample: The Uopper Development Assuciuticrr's Technlcal Data
Conter locatei ¢~ Battalle, Columbus. All of these centers, we sust remeebct, have crme into buing
while otner information services continue ro develop, for cxample t.e Librarr ¢f Congrzsa, the National
Lidrary of Medicine, the Mational Agricuitursl Library, the Detense Ducuseatatiun Center, the
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Clearinghouse for Federal Scientifi: and Techuical Informatioa, These libraries and document depots
continue to grow and tu auvtouste, and at the same time, secoudary services such as Chemical Abstracts
Service, Blo-Abstracts Service, American Institute of Physics, the IEEE, the American Institute of
Astronautics and Aeronautics, modernize and cooperate. While all cthese information services are
Jdeveloping, new primary journals are born, other primary journals expand, shrink, or die aud certainly
the number of society meetinge, seminaru, and all such continue to be held with consistent and
certaluly not decreasing reagularity,

gniacﬁ d'etre

In view or the discussion thus far, a fair question, frequently raised, is Why Then Ar
Information Analysis Center? Let's consider for a moment what it means to have all these information
services that we've previously discussed such as a library, a special library, & docuwentation center,
a referral center, thousands of journals and millions of articles, abstracting and indexing services,
and our depots. Instead of answering the question Jirect, let's ask some new questions. Who 1s going
to study all of the information being produced? Who is going to compress all of tii> information in
any one subject area to ascertain what is going on, especially 1if he's using information fcom the
published journals, most of which 1s already two years old? Who, with the fast turncver in personnel
among organizations in Government, really knows what is going on in any particular subject anywhere
in his own country as well as in the world? And in what subject areas do we really ha.2 to know what
is going on? 1Is it to be expected that the average scientist and engineer can possibly know everything
going on in his specialty?

Most of us have to answer these questions in the negative sense; that is we reaily don't
know what's going on throughout the werld., But in many subiect sreas wherein there is great research
and development activity and wherein there is 2 real need fur a particular nation or a particular
industry to make real prcgruss, it is required that some one or more persons get on with the serious
business of analyzing not only the published literature but any other input they can get. For this
reason then, several nations and many industries have created information analysis centers. Utiliaing
not only the published literature but an entire arrov of other kinds of inputs such as trip reports,
telephone calls, informal communications in the forms of letters, the foreign literature, as well as
primary journals and face to face contact, compressions and analyses are produced by formally organized
tacilities whose oain objectives are to determine what is going on.

This then is the raisof d'etre, or the basic concept, behind an information analysis center.
It is an organization of one or more scientists, engineers, and information specialiets, committed at
least part time to providing to a specialized audience the intellectual service of acquiring,
evaluating, integrating, ccadensing, and analyzing availsble information cr data pertaining to a
specific mission. The center provides answers to tecrriczal questions and provides to its specialized
audience guthoritative and timely dats arrays, analyses, monographs, or state-of-rhe-art reports.
Slide Nr IC shows a list of information analysis centers being developed within the National Standards
Reference Data System.
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Mission

Slide Nr 11 is bein;, used to introduce this portion of our briefing in which che mission of an
information analysis center will be described. Notice in this slide that the word analysis is emphasized.
Throughout the United States this word differentiates the information analysis center as an information
service from all other information services such as libraries, document depots, referral centers, and
abstracting and indexing services. The mission of an information analysis center is accomplished by
the judicious application of effort to three main fuanctions: namely, acquisiticn, storage and retrieval,
and production, The ol jectives of the mission of the information anslysis center are pursuad through
2 series of scientific or engineering tasks involving one or wore disciplines. Knowledgeable
professional scientists or engineers are used to direct the acgquisition function. The professional is
used to obtain unpublished fuformation as well as analyze pubiished fnformation. Obviously, this
requires traveling, but traveling stimulates the analyat, it helps keep him in close contact with hia
professional peers and it provides him with adled insight into the information needs of his technical
sssociates. Also, utilizing a professional seientist or engineer to acquire unpublished information
serves to announce the analysis center missisn and to emphasize ita teclnical orientation. The
acquisition function is depicted in our twel’th slide, which as you can see is colored red for danger.

Tha sisefon of an fnfcrmation analyefis certer canaot be achieved withoyq ai aggressive and coitinulag
acquisition program. Omca the center hax developed its sources of {nformation, some of whick @iy

e es 2}d as two years, but aany others of which are 27 currcat as teday, the center proceeds to fts
aaxt function nawely, stocage ami tsteieval.
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Slide Nr 13 is colored yellow for caution. In achieving the mission of an information analysis center
it pust be kept in mind that the main objective is to turn out analyses, not to spend all of your
resources building a glamorous system or storing and retrieving information through the use of
sophisticated devices. It is a very easy matter to become so preoccupied with the techniques and
problems of the processing of information itsel{ that one loses his recognit‘om, of the objective,
that the job at hand ‘s to analyze, not just to store and retrieve. This viewpoint is further
emphasized in our fourteenth slide which is colored green. for production, or for mouev. The point
being - if your analyses are not well received, you are out of busiaiess.

REGULAR CUSTONERS

Our twelfth, thirteenth, and fourteenth slides were as you will recail colored red for danger
(acquisition), yellow for caution (storage and retrieval), and green for production or (money). Thes-.
three colors arc the saxe colors that are in most U. S. traffic lights.




In a sense the overall operation of an information analysis centexr is represented by our
fifteenth slide; let's consider this slide. We see a scientist’engineer dressed somewhat like
Sherlock Holmes searching for the latest inputs in the area which he 1is analyzing. Having been given
a specific amrsignment by his management, the scientist/engineer utilizes the information available in
his storage and retrieval system as his starting point. For example, a typical assignrent could easily
be to determine the latest state-of-the-srt in high-temperature metals developuent, and to recommend
areas of research for continued development of Improved alloys for jet engine turbine buckets. Clearly
the latest work in this arsa is unpublished. Hence our analyst, finding out from the published lirerature
who 18 doing the beet ressarch, where, and at what facility, will start to acquire directly from these
people new unpublished information for use in his study. He will carefully integrate, analyze,
synthesize, and compzess not only the unpublished information he has obtained, but also that information
which {s pertinent and in his storage system. Once his analysis has reached a rough-draft stage, he
frequently sends copies to other authorities who enjoy providing a critique of his effort. The result
ot the analysis is a state-of-the-art, a monograph, or a review, It is an iantellectual contributionm,
frequently providing a2 new view of where we are, and where we should go. It always is a compreesion or
repackaging of many, many items of information, some from the foreign literature, some domestic, some
uapublished. And it always caves all the other technical people interested in the subject from having
to read the heterogenous literature pertinent to the topic.

To further discuss the mission aspect of an Information Analysis Center, three Battelle
operated centers will be described; one: is a U. S. Department of Defense sponsored center, one an
industrial sponsored cenrer, and the third, a Battelle sponsored center. %etails on these centers are
eliminated here in the intereet or saving space.

Operation

Like all other technical people -'*h management respoisibilities, we have developed a
number of management and administrativ: p.:.. ‘ples applicable to information analysis centers. Some
of our principles may not be unicue to information analysis centers; indced, some could well apply to
other scientific and technicai organizations. ‘hether they do or not you will have to decide, since
the principles we will discuss have been based priuarily on our experiences with information analysis
centers operating in an epplied reseavch laboratosy environment.

One fundamental principle in operatiig an information analyeis center is that the director
of the center must be a technical man. He sliould have had ccnsiderable research experience, and should
have developed a favorable reputation among his peer group in his chosen field of techmology. This
is an abgolute necessity if the information analysis center is to be considered other than siamply a
library. It is aleo necessary in order that the informstion analysis center technical staff receive a
wholehearted veceptio. as they go about their business of obtaining unpublished information. Our
experiences indicate that a technical specialist is perfectly willing to discuss with another technicsi
man things he is doing, in:luding things which have not yet been publighed. Rut the interviewee is
not likely to have cco much patience with a person whom he identifies as being technically incompetent.
Furcthermore, and obviously, any pcoduct of the information analysis center 15 more likely to be well
received by the techniczl group for which it is intended if that technical group knows of and respects
the authors.

Scientist
Enginear
i\lln'v"

Slide i6 saphasizes the point which we have just been describing. Absolutely, the key
element in the operacion ot ar. information anulysis center is the utilizstion of ccmpetent scientific
or technical analysts. [t {s almost Lapossible to over emphasize rhis elesent.

P
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Generally spesking, scientists and englneers do not relish a steady diet of informaticn
snalysis work, Of course there are some exceptions but in the main competent professioncls are

reluctunt to paerticipate in inuformation analysis center work. The reasons a competent scientist or
engineer gives are indicated in Slide 17.

I fion't Want To Be
An Information Anatyst)
k& The work is boring

2. Keeps me from laborstory
3. 1 lose out professionally

4. Literature seardcbing is
likrary work

ot lie 1o weite

Lt mient oA O
LAPLT WK SCiEntiste

2 1 dom e want o redd ~ | waiir

LI RRTULTN [H 4}

The reasons, as indicaied in our Slide, very clearly suggest the second important principle in the

operation of an information analysis center, that is, obtain and maintain the interest of competent
professionals.

To obtain and keep the kinds of scientists and engineers you need in information analysis

center work we have assembled a number of operational rcinciples which we are iudicating in Slide Nr 18,
which follows.

Wt pion Aot
1. Dupplemenis your lab work
2. Readable copy 1o work froms
3 NO Ubracy-1ype Jsork
A Plentyof inteiigctngl frevdom

8. YOu WOITY hlave % Accept dny
NJe a DUt oo

6. Expert neip with s wiiting

7 Nou WOt be Civeed to thir
Aty ST ot

B \ou are the key fijure in
rhe Operdation

We congider that these operating principles wust be reasorably sound since we have been able to develop
an inform:clon analysis center cadre of somathing oi the ovder of 250 scientists and engineers, who
are engaged, ar least part iime, in information asnalvsis cent~* wor,

Haviag vecruited the type of sclentist or engireer you need for information anzlysis center
work, & iollow-on operating principle is noc to forget to try to keep that person interested. Slide 19,
which focliows, emphasizes this also important operat.ng principle.
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Scientists and engineers who have participated in information analysis center work will state
emphatically that the experience has done the following things for them:

% (a) the experience has broadened their view of science and technology
(b) the experience has improved their capability to communicate

(c) the experience provided them with the opportunity to master a particular
technicel topic at a faster rate than otherwise practical

(d) participating in information analysis center work has made them more
aware of the value of foreign literature

(e) in sccomplishing state of the art analyses they have froquently identified
areas of needed research, which they in turn had the opportunity to accomplish

and (f) because they have accomplished state-of-the-art analyses they are not
cbsolete or technologically inbred.

This last fact is so0 important for scientists snd engineers who are in large organizations that we have
pictured this advantage in Slide Nr 20.

Wa will conclude our briefing with a few comments about the cost of information analysis
centers. They ara expansive, varying from a amall center with an annual cost of 369,000 to a large
<sater having an operating budget in excese of $1,000,000. The size of a center's budget largely
reflects its scope. That is, the broader tha scope, the more tuchnical peopie required, and of course,
the more dollere required. We know of cevers) private information analysis centers operated by U. S,
industry vhich exceed $1,000,000 psr year snnnal budget, and we have two informatior analysis centers
st our laburatory that have annusl budgets in this range. However, most information analysis centers
in the United Statec operated with an annual budge: fn range of from $150,000 to $250,000.
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From these figures, it is clear that informaticn analysis centers are justified only when
there is considerable research and develcpment activity, when there is a large body of information
resulting, and when there is an urgency that technological progress be made. When these three
circumstances no longer exist, an information analyeis center is not justified costwise.

Slide 21 is presented to indicate a topic of widespread interest in the United States.

At present, the Federal Government of the United States supports approxirmately 118 information
analysis centers. The cost of operating these ceaters tends to rise as more scientists and engineers
direct their information needs to these centere. A debate is underway on the question ~ should

government informstion analysis centers charge for their services? The question has not yet been
resolved. ;




