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FOREWORD

The idea of holding this Specialist Meeting arose originally out of
discussions within the Technical Information Panel of AGARD.

There is now world-wide appreciation of the problems and difficulties
of extracting reliable technical informztion from the vast quantities of
publications emerging from the world's Press, and the technological explosion
of the past years has high-lighted the essential nature of the problems.
There is an essential requirement for information staff to extract, assess,
analyze and communicate current "state-of-the—art" documents in order to
permit the engilneer and scientist to get on with the job for which he was
trained rather than that he should spend valuable time searching ttrough
masses of information, much of it irrelevant, which nowadays beset him on all
sides.

The fact that this Conference tock place and was so well supported ty
the NATO Countries is ample evidence of the concern with which the problem is
viewed internationally. Both the papers and thc discussions have stirred
interest and generated much in the way of ideas and an awareness of the wide-
spread and growing insistence that the problem must be accorded its proper
recognition. Also, that it exists not only in the Defence field but in
Industry and the world at large.

The Conference was, it is believed, the first of its kind to be held
within the NATO Alliance and presented an opportunity for the delegates to
benefit from the experien.e in the field of information analysis ceutres
gained in the !mited States and to hear of and discuss the need for similar
centres in Europe.

Thanks are due to all those who were &t such pains to prepare and
present the papers to the Conference: these papers wer the framework upon
which the success of the Conference was buvilt., Ic¢ is hoped that having aired
the problem and presented one mcans of combating it, the ripples will spread
and momentum gained rather than lost.
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OPENING ADDRESS

by

Mr. Anton J. Marx
Director of the National Aerospace Laburatory V.2

Mr. Anton J, Marx, Dircctor of the National Aerospace Laboratory and Netherlands National
Delegate to AGARD, gavc a welcome addiecs to the participants at the Specialist Meeting, also on behalf
of Prof. Dr. Ing, H.J, van der Maas, Head of the Netherlands Delegation to AGARD.

Mr. Marx briefed the audience on the role of AGARD within NATO, and particularly described
the activities and achievements of the Technical Infor mation Panel,

His comments concerning Information Analysis Centres were as follows:

"Among the numerous scientific and technical information services existing in our contemporary

society, none is so sophisticated, or so little known as the Information Analysis Centre (IAC). I is con-

sidered more and more essential that scientists and engineers have a real responsibility to actively help
in solving informatic» problems,

One way this can be done is through the IAC - a scientific or lechnical entity - existing in a
scientific or technical environment such as a research laboratory, whether it be a national laboratory,
2 private sector laboratory, or a university laboratory., IAC's are known to exist not only in the USA but
also in other countries, although under different names. One of the purposes of this Specialist Meeting
is to provide each of you with the opportunity to learn about the concept and operation of IAC's, L. this
context, the Technical Information Panel has invited four speakers, two from the USA, one from France

and one from the UK, all of whom are engaged in such activities, to comprehensively present this type of
service.

As IAC' s are very expensive to operate, international cooperation seems to be indicated and
therefore two subjects were selected to which the JAC concept might be applied in an international context.
Both these subjects, that is, air pollution and maritime pollution, are increasingly becoming a matter of
concern as they are gradually disturbing the equilibrium of our environment. It should be pointed out,
however, that the chosen subjects merely serve as examples for application of the IAC concept. It does

rot imply that their implementation is actively being pursued by the Technical Information Panel, nor that
any steps have been made in this direction.

It is hoped, bowever, that the discussion tcday may contribute to an international effort to
stimulate activities for the solution of these important problems in our respective communities.

Wishing you successful and instructive participation in this conference, I now declare the
meeting oren.”
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KEYNOTE ADDRESS

by

Mr. Walter C. Christensen
Director of Technical Information, DoD

Ladies and gentlemen, it is indeed an honor to have been selected as the keynote speaker for
this specialist mecting on information analysis centers., As the keynote speaker, it is my function to
set the stage for the individual presentations which will follow. In view of the expertise possessed vy
the individual speakers, Tam quite happy to address the subject at hand on a general basis rather than
pet into details. &

As a beginning, I would like to recite some statements contained in a 1963 United States
Presidential Advisory Commission report on Scientifiz and Technical Information which was chaired by
Dr. Alvin Weinberg, the noted nuclear physicist. "The specialized information center is a major key
to the resolution of our information system." "Ultimately, we believe the specialized analysis center
will become the accepted retrieval of information, switching, interpreting and otherwise processing of
information from the large wholesale depositories and archival journals to the individual user.’ This
particular report laid the foundation for the formal recognition and indeed in many cases, the establish-
ment of information analysis centers in the United States and, I suspect, in other countries as well. As
further recognition of the importance given to the functions of information analysis centers, a 1969 report
sponsored by the United States National Academy of Sciences/National Academy of Engineering stated:

"A singularly pervasive conr 1asion in regard to scientific and technical communication is that the functions
performed by critical reviews and compilations - digesting, consolidating, simplifying, and repackaging
for specific categories of users - are essential if information is to be used effectively." It is these

types of functions that the information analysis centers are established to perform. At this point, it
would be well to define what we mean by an information analysis center. Unfortunately, the term in-
formation analysis center means different things to different people. However, one chiaracterictic which
I think is common to all definitions is that the centers deal in information - evaluated, condensed, ana
normally not available to their user community. A sharp distinction must be drawn between the operation
of a document storage and retrieval operation such as the Department of Defense' s Defense Documentation
Center and an information analysis center on this basis. Dr. Edward Brady of the United States’' National
Bureau of Standards defines an information analysis center as "simply a group of technically trained
persons who have accepted a responsibility to gather relevant informat.un from the world' s literature

and other sources pertaining to a well-defined field of specific missions, to gather and store this inform-
ation, and then to analyze and synthesize it in such a way that new knowledge is created.” In other words,
the information analysis center takes the ever increasing amount of information being generated in its
specific subject or discipline area, analyzes it separating the wheat from the chaff and then stands ready
to provide the best, most up-to-date information available in a manner most meaningful to its users.

In the case of the U.S,. Department of Defense information analysis cemears, the products tend to fall

into two categorics: (1 first, replies to specific questions from users - for example, alicy X is cracking
uncler vibration load - what can we do? Answer: change heat treatment or go to alloy Y; (2) secondly,
the centers put out various technical reports giving the latest engineering information, as for example,

the widely used "Aerospace Structural Materials Handbook''.

At this point I would like to digress for just a moment and discuss the subject areas and
disciplines to which [ feel information analysis centers would be the most benefit. In analyzing inform-
ation needs of scientists and engineers, I have come to the conclusion that the scientist dnes not have
anywhere rear as serious a problem in obtaining needed information as does the enginecer. The scientist
normally works in a2 well-defined area. He knows most of the people working in the area and he also
generally knows where to go to get information which he needs. On the other hand, the enginrer, or
in the broader context, the technologist, has an increasingly difficult problem. This is the individual
who designs and produces the end item and, in this age of rapidly advancing technology, his ability to
maintain a knowledge of up-to-date engineering information even in a narrow disciplinary area becomes
an exceedingly difficult, if not impossibie, task. Added to this is the multi-disciplinary nature of many
of the products which we are currently developing. It is my opinion that the rapidly advancing engineering
or technological arcas are where the information analysis centers are most beneficial, particularly in
those fields such as ceramics, plastics, and exotic materials which are undergoing rapid changes in the

state-of -the-art,

Up to now I have presented a positive view of the importance of the information analysis
centers,  However, T would fcel remiss if I did not add some words of caution which I don't believe
will be forthcoming from the speakers to follow because of their intimate involvement in the operation
of centers,  First, while it is evident that information analysis centers present a theoretically ideal
solution to the information explosion, it must be recognized that these centers are very expensive to
operate.  Costs vary from about $100, 000 per year to over $1 million per year. Secondly, a measure-
ment of benefits achieved from an information analysis center is extremely difficult as is the case with
nust tecnnical information activities.  Therefore, justification for the establishment and continued
aperation of centers is 9 wajor task.  In addition, many of the people who could benefit from the inform-
atiun analysis centers are unaware of their existence, or not motivated strongly enough to utilize them
{the inertia factor).  And finally, while centers may be extremely beneficial in a particular subject or

Vi
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discipline area during the initial application phases, their value in most cases will decrease with time.
Too often, centers are allowed to continue operation beyond the time where they are returning acceptable
benefits in relation to their cost. In this regard I am reminded of a statement made by Alan Rees of
Western Reserve University that: '"The information retrieval field has been plagued for many years by
busy people spending large sums of money, designing - or attempting to design - phantom systems for
non-existent people in hypothetical situations with unknown needs''.

In the U.8. Department of Defense we have instituted a policy of service charges to solve
these problems at least in part. While we still are in the early stages of implementing this policy, it
does appear that the users are willing to pay for the services they receive from our information analysis
centers., Our implementation of this service charge policy has been made more difficult because the
users have become accustomed to receiving the services free of charge. I believe that for countries
who are establishing or contemplating establishing information analysis centers, a service charge policy
should be instituted from the very beginning. In additior to addressing the problems which [ have pre-
viously enumerated, it will assure that the center is indezd responsive to the user needs - and we must
;111 remember that our job is to serve the users - not to create information activities for our own edi-

ication.

In summary, I strongly support the information analysis center concept but at the same time
recognize many of the difficulties jnvolved in implementing this concept. I feel that this meeting is most
timely and I sincerely hope that many of these areas which I have covered will be subject to much mora
detailed discussion during the remainder of the session.

There is one final comment I would like to make which I believe is a significant breakthrough
in furthering our cooperative efforts in technical information activities. This is a press release put out

by the United States' Department of Defense on October 15, 1970, which I would like to quote in its entirety.

e 3ok sk ok ok ok ok

NEWS RELEASE No. 819-70 15 October 1970
Cffice of Assistant Secretary of Defense Public Affairs
Washington D, C. 20801

DOD ACTS TO MAKE MORE INFORMATICN AVAILABLE
TO GENERAL PUBLIC AND TECHNICAL COMMUNITY

Secretary of Defense Melvin R. Laird announced today new actions taken recently to accelerate
achievement of the Department' s objective of making more information available to the general
public and the technical ~ommunity, consistent with national security.

Specific actions taken include:

1. Institution of procedures to assure that only that Defense technology which clearly needs
to he protected in the national interest bear a security classification and that such security clas -
sifications be retained for the shortest possible time.

This new policy raeana that security classification decisions will be reached only after corsidera-
tion of competing advantagee and disadvantages. In the pasi, major emphasis for classification
has generally been placed cn the possible benefit of the information to potential enzmies without
consideration of the benefits which could accrue to the Un‘ted States government, industry and
domestic community, and our allies through open and effective technology dissemination. Now,
both reasons must be considered in making the classification decision.

2. Initiation of a number of programs designed to declassify existing technological informa-
tion whick no longer needs to be classified.

These actions, whick will reduce or avoid costs within Defense and industry by eliminating a
significant amount of security maintenance expenses, will also make many previously classified
technical reports available to the scientific, academic and technical community.

3. Virtual elimination on technical reports of the use of statement which limit distribution
of those documents, whether classified or unclassified, to only selected segments of the Govern-

ment community.

These limiting statements have previously restricted certain documents to small project or
special interest groups. The impact of this action can be judged by the number of Defense
technica’ reports now being withheld, because of limiting statements, from the Department

of Con:mevce' 8 Nationzl Technical Information Service INTIS), the primarv outlet for Depart-
ment of Defense technical information to the public. Of the approximately 45, 000 Defense
technical documents prepared each year, some 17 percent are withheld for serurity classifica-
tion reasons while some 39 percent are unclassified but withheld because the originator has
placed a limitation on the report's distribution.
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The net result of these major policy changes will be a revitalization of applying all the factors
involved in the Department of Defense security procedures and more effectively transfer
Department of Defense technology within Government and the private sector. Also, these
actions will assist in further reducing technology communications barriers with our allies
and enhance international cooperation.

END
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CONCEPT, MISSION, AND OPERATION OF
SCIENTIFIC AND TECHNICAL INFORMATION ANALYSIS CENTERS

by

J. W.Murdock

Battelle Memorial Institute
Columbus Laborstories
Columbus, Ohic, USA
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The lxcturers Jdiscuss Iaformation 2-alysis Ceaters {IAC's) {2 three parts: coacept, missioca, and
onevaiisa.  Simce Iuete {S an array of exifring sclestitic ana tecknical !aformativa services varylag froe
tny conventivnal library, througk seecial libraries aad document depois to IAC's, the first portica of
*7¢ lecture comsicers vhat an 1aC is_ how it relates to otler fufcrmation services, adxé ‘ts fumdumental
cencet.  tolor 21ides 2te employed as visual atds.

e second portion of the saries treats the idea uf tbe a2issiom cf an IAC. Accepting ncu that
the partizipaals understand the idez of an IAC, and bow it relates o otacr specislized informarion
cervizes, the aission of an iAC is coesidered in th~ light of its users, or peer group, bov wapubilsbed
iafarzation 13 shtained ani wsed, aad vw feedbacz belps the LA ackieve its miasioa. Two con-goverament
supported JAC are descrided «long with cae government cealer.

Ihe third portion of the series considers operationai sspects (adzinistrazion snd managemert)
of ax TAD. Hased on close contact with over a dozen cperating IAC's, the lecturers relate actual
experiences pertaining to the recrvitment and vii'fzatioa cf coapeteat resezrch sciemtists and engineers
ia inforzation analysis work. advzatages of working ir an IAC enviroument, x:y problems in day-to-dxy
operatisa, and the ever present problem of mosey.
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: Slide Nr 1 clearly shows the state of a person's feelings when he is confronted with the array .

i of scientific and technical information centers anu services currently existing.
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The second slide shows the two major deterrents that prevent anyone from determining the sum
total of all information centers and services as well as the total state of knowledge in any particular
subject. It will be noticed that there are two main deterrents to the ultimate capability for knowledge
tranafer. These two deterrents are "need-to-know" which is a defense oriented requirement, and
"proprietary 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 oriented, The requirement not to release this information te the public whether it be purely
in defense or a uwatter pertaining to international relations is widely accepted.

The second deterrent to meximum knowledge is caused by proprietary information. Whenever an
industrial organization develops scientific or technical information which would provide that organi-
zation with a ccapetitive advantage, a technological advance, or a completely ncw piece of hardware, the
organization will not release this information until it either has obtained patent protection or a
copyright.

Both defense oriented and proprietary information deterrents certainly prevent anyone from
obtaining & total picture in any particular area. However, by the utilization of a scieatific or
technical information analysis center it is quite possible to intellectuaily compensate for that
information not readily available. Having mentioned the two deterrents, we believe that our state of
knowledge regarding the U. S. information centers and services approaches 90%, whereas our knowledge
of information centers and services in the balance of the world we would estimate to be of the order of
20%.

17.000* .
LIRRARIES ©
S SPECIAL LIBRARITS

200"

INFORMATION SERVINEN
- ANALY SIG,

CLNTERY “

DOERMIN PEOTS

(B . '

Slide Nr 3 shows the array of scilentific and technical information services and centers in
the U, §. Thie slide, with its impreasive aumber of specisl libraries and libraries, abstracting
and indexing services, information analysis centers, and ducument depots, is illustrative of the
protlem facing anyone who wants to obtain selected information. Adding to these numbers the thousands
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of technical reports being produced annually, the tens of thousands of scientific and techaical articles
being reported by the primary journals, and the literally hundreds of seminars and symposia with their
proceedings, one can't help but develop a feeling of hopeless futility. Not only does one not know
vhere to go to get the information or data he needs, but also he doesn't know which one of these
facilities is most likely to serve him best., Finally, most technical people don't appreciate the
Jifferences among these several types of information services.

In order to artive at an understanding of how an information analysis center differs from
tne other information services which &re available, we are going to present a series of definitions,
These definitions are simply for the purpose of explaining what we mean by the terms we are using.

A COLLECTION OF BOOKS AND SIMILAR
MATERIAL ORGANIZED AND ADMINISTERED
FOR READING, REFERENCE, AND STUDY

'

[} ; ‘a
. 4

Slide Nr 4 contains our definition of a library, which is 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 as our briefing unfolds.

The next type of information service which is widely knowr is the referral center as shown in
Slide Nr 5.

REFERRAL CENTER

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

Our definition is, a referral center is an organization for directing searches for inforaation
and data to suitable sources such as libraries, document dissemination centers, information analysis
centere, data exchange centers, and individuals, In the United States a typical example of ¢ referral
center is the Naticnal Referral Center for Science and Technology located at the Library of Congrese
in Washington, D. C. This referral center is primarily concerned with directing individuale or
organications to specialized sources of scientific and technical information anyvhare throughout the
United Srates.
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AN ORGANIZATION WHICH SELECTS, ACQUIRES,
STORES, AND RETRIEVES SPECIFIC DOCUMENTS,
AND, IN ADDITION, ANNOUNCES, ABSTRACTS,
INDEXES, AND DISSEMINATES DOCUMENTS IN
RESPONSE TO REQUESTS

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

US. COVERNMENT
DOCUMENT DEPOFS

Slide Nr 7 indicates three major U. S. Government document depots, for example, the Defense
Documentation Centar which stores the technical reports produced by the United States Department of
Defense Research and Development effort; the acientific aad technical information facility of NASA,
which stores the technical reports produced by NASA's scilentific and technical RAD program. The third
document dissemination depot represented on our slide ie the Clearinghouse foz Federal Scientific and
Technical Information. The Clearinghouse primarily stores that information which 1s Unclassified and
unlimited, and producad by any organization of the Federal Government. The iaformaticn so etored is
announced Nor Sale to the U, S. Public and te the World. Reports purchased can be either hard copy or
in a micro-form.

In Slide Nr 8 we show our definition of an information analysia center. An information
analysis center is an organization directed toward the collaction of technical information and data
in a specific area of effort, and its evaluation and filtering into a form of condensed data, summaries,
r- state-of~the-art reporta. The balance of -ut presentation will be concerned with elaborating the
concept, the mission, and the operation of an information analysis center.
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INFORMATION ANALYSIS CENTER

AN ORGANIZATION DIRECTED TOVARD THL

- OOLLECTION OF TECHNICAL INFORMATION
"AND DATA IN A SPECIFIC AREA OF EFFORT
AND IT5 EVALUATION AND FILTERING INTO
A FORM OF CONDENSED DATA, SUKMARES
OR STATE-OF-THE-ART REPORTS

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, whetner through
primary journals, secondary journals, letters, trip reports, technical razpcrts,
person-to~person, proceedings, or phone messages, each with its attendant
different time lapses

(2) scleatists and engineers impatience with great masses of paper (most

scientists and engineers would rather create new data or information from !
the laboratory than submit themselves to the drudgery of plowing through the £
plethora of stored information resources, meny 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 tocday and will exist indefinitely. And !
while it is clear that these problems can be overcome throngh the use of an information analysis center,
the cost of such a center precludes their existing except in those areas where there is some combination
cf real need, great regearch and development activity, and progressive enlightened msnagement.
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; Slida Nr 9 shows a number of pamphliets of information analysis centers sponsored by the E
U. S, Department of Defanse. Since immediately after World War II information anslysis centers have i
besn growing {n the United States at the rate of approximately seven per year. NASA has bulit numerous :
cirters, the Atomic Energy Commission has created over 20, the Department of Defense has roughly 20, !
the Departmant of Hoalth, Education, and Welfare has builr in excess of 20, the Department of I
Agriculture has several, as have numerous other GCovernment agencies and depurtments. The U. S. -
Private Sector has crested numerous new informetion analysis centers, some ¢o serve only a particular t
i company, others to serve groups, for example: The Copper Development Association's Technical Data
! Conter located at Battelle, Columbus. All of these canters, we 3ust remember, have come into being
vhile other i{nformation services continue to develop, for example the Library of Congresa, the National
! Library of Medicine, the National Agricultural Library, the Defense Documentation Center, the
i
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Clearinghouse for Federal Scientific and Technical Information. These iibraries and document depots
contlnue to grow 2nd to automate, and at the same time, secondary services such as Chemical Abstracts
service, Bio-Abstracts Service, American Institute of Physics, the IEEE, the American Institute of
Astronautics and Aeronautics, modernize aud cooperate. While all these information services are
Jeveloping, new primary journals are born, other primary journals expand, shrink, or die and certainly
the number of soclety meetings, seminars, and all such continue to be held with consistent and
certainly not decreasing regularity.

Raisofl d'etre

In view of the discussion thus far, a fair question, frequently raised, is Why Then An
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, a documentation center,
a teferral center, thousands of Journals and millions of articles, abstracting and indexing services,
and our depots. Instead of answering the question direct, let's ¢k some new questions. Who is going
to study all of the information being produced? Who is going to compress all of the information in
any one subject area to ascertain what is going on, especially if he's using information from the
published journals, most of which is already two years old? Who, with the fast turnover in personnel
among organizations in Government, really knows what 1is going on in any particular subject anywhere
in ais own country as well as in the world? And in what subject areas do we really have to know what
is going on? 1Is 1t to be expected that the average sclentist and engineer can possibly know everytuing
going on in his specialty?

Most of us have to answer these questions in the negative sense; that is we really don't
know what's going on throughout the world. But in many subject areas wherein there is great research
and development activity and wherein-there is a real need for a particular nation or a particular
industry to make real progress, 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. Utilizing
not only the published literature but an entire array 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
facilities whose main 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 cr more scientists, engineers, and information specialists, committed at
leas® part time to providing to a specialized audience the intellectual service of acquiring,
evaluating, integrating, condensing, and analyzing available information or data pertaining to a
specific mission. The center provides answers to technical questions and preovides to its specialized
audience authoritative and timely data arrays, analyses, monographs, or state-of-the-art reports.
Slide Nr 10 shows a list of information analysis centers being developed within the National Standards
Reference Data System.

NATIONAL STANDARDS REFERENEE
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Mission

Slide Nr 11 is being used to introduce this portion of our briefing in which the mission of an
information analysis center will be described. Notice in this slide that the word anaiysis is emphasized.
Throughout the United States this word differentiates the information analysir center as an information
service from all other information services such as libraries, document depocs, 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 functions: namely, acquisition, storage and retrieval,
and production. The objectives of the mission of the information analysis center are pursued through
a series of scientific or engineering tasks involving one or more disciplines., Knowledgeable
professional scientists or engineers are used o direct the acquisition function. The professional is
used to obtain unpublighed information as well as analyze published informa®ion. Obvicusly, this
requires traveling, but traveling stimulates the analyst, it helps keep him in close contact with his
professional peers and it provides him with added insight into the information needs of his technical
asgociates. Also, utilizing a professional scientist or engineer to acquire unpublished information
serves to announce the analysis center missinn and to emphasize its technical orientation. The
acquisition function is depictud in our twelfth slide, which as you can see is colored red for danger.

The mission of an informstion analysis center cannot be achieved without an agyressive and continuing
acquisiticn program. Once the center has devazloped i*a sources ¢t information, some of which may

be as old as two yesrs, but many others of which are as currcat as today, the center proceeds to its
next function naaely, storagc and retrieval.
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Slide Nt 13 is colored yellow for caution. In achieving the mission of an information analysis center
it must be kept in mind that the main objective is to turn cut analvses, 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 8o preoccupied with the techaniques and
problems of the processing of information itself that one loses his recognitioa, of the objective,
that. the job at hand is 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 money. The point
being - if your analyses are not well received, you are out of business.
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Our twelfth, thirteenth, and fourteenth slides were as you will recall colored red for danger
(acqui=ition), yellow for caution (storage and retrieval), and green for production or (morey). These
three colors are the same colors that are in most U. S. traffic lights. ’
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In a sense the overall operation of sn informatior snalysls cester ls represented by our
fifteenth slide; let's consider this siide. We see a scieniist/engineer dressed somevhat like
Sherlock Holwes searching for the latest inputs in ths area vhich he is anslyzing. Having been given
a specific assignment by his management, tl.e scientist/engineer utilizes the information available in
hiz storage aod retrieval system as his starting point. For example, a typical assigiment could easily
be io determinu the latest state-of-thd-art in high-temperature metals development, and to recommend
arcas of ressarch for continued development of improved illoys for jet eagine turbine buckets. Clearly
the lstest work in this area is unpublished. Hence our analyst, finding out Zfrom the published literaturz
vho is dofug the best research, where, and at wbat facility, will start to acquire directly from these
people new unpublished informution for use in his study. He will carefully integrate, anslyze,
synthesize, and compress not only the unpubliished inforaation he has obtained, but also that lanformation
vhich is pertinent and in his storage system. Once his anaiysis Las reached a rouvgh-draft stage, he
frequently sends copies to other authorities who enjoy providing s critique of his effort. The resul:
of the analysis is & state-of-the-art, a menograph, or a reviev. It is an intellectual contribution,
frequently providing a ncv view of vhere ve are, and vhere we should go. It alvays is a compression or
repackaging of many, wany itews of information, some from the foreign literature, some domestic, some
unpublished. And it always saves all the otber technical people interested in the subject from having
to read the heterogenous iiterature pertineat to the topic.

To further discuss the mission aspect cf an Information Analysis Center, three Battelle
operated centers will be described; one 1s a U. S. Departmcot of Defense sponsored center, cne an
industrial sponsored center, and the third, a Battelle sponsored center. Details on these centers are
eliminated here fn the interest of saving space.

mt‘ tion

Like 21l other technical people with management resporsibilities, we have developed s
number .f management and adainistrstive principles applicable to informeticn analysis centers. Some
of our principles may not be unique to information analysis centers; indeed, some could weli apply to
other scieutific and technical organizations. Whether they do or not you will have to decide, since
the principles we will discuss have been based primarily on our experiences with informetion aralysis
centers operating in an applied research labcratory environsent.

One funiamental principie in operating an informstion analysis center is that the director
of the center must be a technical man. He should have had consideradble rcsearch experience, and should
have developed a favorable reputatioo among his peer group in his choaen field of techmology. Thir
is an absolute necessity if the inforaaticn analysis center is to be considered other than simply a
library. It is also necessasy in order that the information analysis center technical staff receive a
wholehearted reception as they go about their business of obtainirg unpublished information. Our
experiences indicate that a technical specialist is perfectly willing to discuss with another technical
man thirgs he is doing, including things which have not yet been published. But the interviewee is
not likely to have tco much patience with s person whom he identifies as being technically incompetent.
Furthermore, and obviously, any product of the information analysis center is 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.
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Slide 16 emphagizes the point which we have just been describing. Absolutely, the key
element in rthe operation of an information analysis center is the utilization of coppetent scientific
or tecuinical analysts. It is ajmost impossible to over emphasize this element.
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Generaliy speaking, scientists and engineers do not relish a steady diet of informatlon
analysis vork. Of course there are some exceptions but in the main competent proiessionsls are
reluctanc to participste in information analysis -enter work. The rcssons a competent scientist or
>ngineer gives are indicated in Slide 17,
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The reasons, as indicated in our Slide, very cleariy suggest the second important principle in the
operation of an information analysis center, that is, obtain and maintain the interest of coupetent
professionals.

To obtain and keep the kinds of scientists and engineers you need in inforsmation analysis
center work we have assemtled a number of operationsl principles which we are iodicating in Slide &ir 18,
vhich follows. -

wm%
L Sugpienents your labwork
2. Readsble copy 10 wank tzom
8. No Iibr&rydype worh
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6. Expurr ocipy wnth o vriting
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Bhe Speration

We consider that these operating principles must be reasonably sound since ve have been able to develop
an information analysis center cadre of something of the order of 250 scientists and engineers, who
are engaged, at least part time, in information analysis center work.

Having reccruited the typz of scientist or engineer you need for information analysis center
work, a follow-on operating principle is not to forget to try to keep hat person interested. Slide 19,
which follows, emphasizes this also important operating principle.
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-~ Keeping Competent Persom (nterested

Scientists and engineers who have participated in information asnalysis center work will state
esphatically tha: the experience has dcne the following things for thea:

(a}) the experience has broadened their view of science and technology
(b) the experience has improved their capadility to ccmmunicate

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

(d) participating {n information analysis center work has made thes more
avare of the value of foreign literature

(e) 1in accomplishing state of the art analyses they have frequently identified
areas of needed research, which they in turn had the opportunity to accosplish

and (f) because they have accompiished state-of-the~art analyces they are not
obsclete or technologiczlly inbred.

This last fact is so important for scientists and engineers who are in large organizations that we have
pictured this sdvantage in Slide Nr 20.

We will conclude our briefing with a few comments about the cost of inforuation analysis
centers. They are expensive, varying from a small center with an annual cost of $60,000 to a large
center having an operating budget in excess of $1,000,000. The size of a center's budget largely
reflects ite scope. That is, the broader the scope, the wore technical people required, and of course,
the more dollirs required. Wwe know of several private information analysis centers operated by U. S.
industry which exceed $1,000,000 per year annual budget, and we have two information analyeis centers
at our laboratory that have annual budgets in this range. However, most information analyeis centers
in the United States operated with an annual budget in range of from $150,000 to $250,000.
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From these $igures, it i3 clear st faformetfior scalysis ceaters are justified only vhen
thefe is cuasiZersile resecarch aod derelcpment activity, uvhee there iz a2 large body of inforsation
resniling, and vhei there is ay vrgency that tecraciogical progress be aade. ihen these three
CIICURSIAD. 23 20 .onger ¢3ist, an icformatica aailyeis center is oot jJustified costwise.
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3lide 21 is presented to indicate a topic of widesprezd interest im the United Statea. '
1 :
Eﬁ At preseat, the Fideral Govermmea: of the Uaited Siates sxpports approximstely 118 iasformation 4 '
A anziysis centers. TA& cost cf operating these centecs tends to rise as eo2 sciea~ists end engioeers .
1 direct their icformatican needs to lhese centers. A debate is 'wdervay om the question ~ showid s ‘
4 govercaeat inforsation analysis centors charge for thelr services? The questica has oot yez been P
resclved. g
1 i ~
1)

T




e et st arpas

D R T L T LTIy

, EE

FUNDING INFORMATION ANALYSIS CENTERS

by

G.S.Simpson, Jr.

Baitelle Memorial Institute
Columbus Laboratories
Columbus, Ohio, USA

- do—— e

A TR Y k1 i T L 9 e A

CNY

- vy

s i PN e R o, = P o

|




TR T

FUNDING INFORMATION ANALYSIS CENTERS

by

G.S.Simpson, Jr.
Battelle Memorial Institute
Columbus Laboratories
Columbus, Ohio, USA

Introduction

Many scientists and engineers who obtain real understanding about the concept and operation
of IAC' s say, "Great - I need one too!"

After that statement, the following sequence of events could occur:
(1) Scientists or engineers of like interests have a governmental, p1ofessional society, or

industrial meeting - and from that meeting comes a committee.

(2) The committee has the task of studying whether their peer group needs an IAC - which
it does!

(3) The committee reports its findings to the Heirarchy - and a resolution is passed - to wit -
we need an IAC.

(4) Another committee is formed, and assigned the task of drawing up 2 plan for the needed IAC.

(5) The Planning Committee draws up the plan - and submits it {5 the general meeting - which
endorses the Plan.

(6) At another general meeting, another committee is created to implement the plan - and thats
the end of that - because the committee can't raise the money to get the IAC plan implemented.

The point of this brief - and not really factual - introduction is to emphasize (1) that IAC' s
are expensive, (2) that adequate funding is difficult to obtain and keep, and (3) that IAC' s cannc* be justi-
fied for every aspect of science and engineering.

Ancther point I would like to emphasize early in this discussion is - its a discussion whose
content is based on a paucity of facts as to costs. Not withstanding 20 years of promoting, designing,
operating, and studying IAC's, I bave been unable to accumulate detailed cost data - except on those
centers we ourselves operate. And even for these, I cannot really give precise figures, for the simple
reason costs are kind of personal.

Nevertheless, what I will present is reliable, the cost figures reasonable, although broad, and
the funding methods are representative of IAC's in the USA.

General

The annual operating budgets of JAC' s in the TJSA range from $40, 000 to in excess of $2, 000, 000.
Their staff size clearly varies widely too, from less than a professional man year per year, to dozens
of professional man years per year.

Information/Input figures of IAC' s range from several hundred per year to thousands per
month, while the specialized user audience (recipients of the IAC products) vary from several hundred
to several thousand.

Most IAC' s use ADP support, although a few are so narrow in scope, and their annual informa-
tion inputs so small, computer support is not necessary. Practically all IAC' s use SDI of some type -
whether computer based or manual - so as to provide their specialized user audience a current awareness
service. A large percentage of JAC's provide also accession lists, selective abstracts, bibliographic
retrospective search capabilities, data evaluation, and manipulations, and consultation. Visitors with
appropriate bonafides are welcomed by every IAC,

Who Furds IAC's?

The Federal Government of the US, through its Departments, Administrations, bureaus, and
agencies, fund IAC's. State Governments do likewise. Private industry funds a surprisingly large
number of IAC' s, while groups of private industries with similar information needs also fund IAC's.
Universities fund others, and private research institutions, such as Battelle-Columbus Laboratories,
supports several JAC's itself, while at the same time operating Centers for sponsors on contract.

There is a strong belief among some circles in the US that most IAC' s are funded by Govern-
ment (there are roughly 119 such centers). The fact is that private resources support a greater number
of IAC' s than does the US Government. However, even though there are a few private industry centers




Y e S SR o o e e . e -

—— o e, it T NS T+ b s e . T

o o Sy ey o

2-2

operating with budgets In excess of $1, 000, 000/year, the biggest IACs in the U.S. are understandably
Government supported - for example - National Space Science Data Center, National Weather Records
Center, or National Oceanographic Data Center.

How do you know if you need an IAC?

Those of us who are convinced that an IAC is the way for scientists and engineers to over-
come their "information dilemma' are equally convinced we can, after appropriate study tell when
an IAC is needed. However, short of a study, there are a few rather obvious general guidelines that
can be used to decide whether an IAC should be seriously considered.

First, there must be a significant R&D effort underway, involving at a minimum several hundred
scientists or engineers whose efforts are directed toward an identifiable and specified objective. For
example, if one assumes as I do that infantile paralysis (polio) can be largely prevented by Salk or Sabin
innoculations, then an IAC on such a topic is unnecessary. If, for example, there are 500 scientists and
engineers in NATO countries conducting R&D on air or marine pollution, or water resources management,
or food preservation, or cancer chemotherapy, then a real prubability exists that an IAC should be ser-
iously considered. That is, a study should be conducted to define precisely what the IAC should do, how
it should be designed, what the user audience really needs, and how to fund the IAC.

Next, because of the seemingly expensive nature of an IAC, there must be real pressure (nat-
ional or international) for significant progress. There are, as you all know, some research activities
which, w important, are not under great pressure 1o achieve practical results as soon as possible.

Cther R&D programs are pressured - generally by cultures, societies, industries, and Govern-
ments - to move along at a fast rate. Without being specific, there is an IAC concerned, believe it or
not, with research to improve a particular type of garden flower. Now to the lovers of this particular
flower (who support their IAC), improvement in the flower is worthwhile - but not really critical. If
they want to pay for an IAC - bless them - it's their money.

The industrially supported centers I am familiar with utilize their IAC to guide the development
of new products, new technological processes, patents, and new R and D efforts. In order to help keep
the Company competitive, it is clear the IAC must produce significant results, Similarly, Governments
have real need for rapid progress in many areas. For example, within the past several years, the
Department of HEW, of the USA has initiated 2 number of IAC' s in areas of education - such as aduit
education, rural education and library and information sciences. These IAC's represent a reinforcement
of the trend in knowledge transfer in the UJS, a trend that clearly recognizes that to be effective, know-
ledge must be compressed, correlated, and anaiyzed by experts. Further evidence of this is indicated
by the NIH also creating IAC' s - such as in Parkinson' s disease, and diseases of the human sensors -
such as hearing and vision.

What to do?

Once a group of scientists and engineers have accomplished a scoping study, and can demon-
strate an IAC is justified - to obtain funding requires convincing management - in short - selling them
on the idea and its desirability. Our experience is that this is not easy - particularly in an era of
shrinking R&D activity. But - some areas of R&D are increasing., And it is in these areas where
an IAC becomes necessary.

If the management directing these .ncreasing R&D programs is enlightened, it will support the
establishment of an IAC - providing you make it crystal clear just what an IAC is - and does. K manage-
ment gets the impression you are talking about ancther special library, you will surely have problems,
Managers and directors of large R&D programs are quick to see not only the technical value - but also
the management value of an IAC. They, possibly more so than anyone else in the effort, want to optimize
the rate of progress in their program. Once they realize that an IAC significantly increases their capa-
bility for optimized progr=ss, you will have all the support you need.

How big should an IAC be?

Ornice it is agreed that an IAC will indeed contribute to the optimization of research progress thru
improved knowledge transfer, the question always arises - how much will it cost? There are no pat
answers to the question - and few scientists and engineers who have studied the general problem will
agree. Depending on how careful one ic in identifying all the real costs {for example - some IAC's
get expert help at no cost to them) the cost of an IAC is from 1 to 3 percert of the cost of the R&D effort
itself. Two percent provides sufficient funds so that information acquisition, processing, analysis, and
dissemination is literally on a current basis, One percent permits a significant contribution but only

in selected areas.

T e e Y e Tt T L T . T e S A pon | S . £ e et = e

TR TS e A At T o T Il T T e e €Y VN I i s S, Pt BB CY i1 L o, T W oo

ISR




DL O A

2-3

Some examples:

If there are 200 scientists anc engineers devoted to R&D with a particular mission - suchas a
part of pollution - the in takes the equivalent of 2 to obtain and synthesize selected areas of the knowledge -
and 4 to really stay on top of it all.

Things to remember

Obtaining funding for IAC' 8 i8 more difficult than one a. first concludes.

IAC' s are expensive - but nevertheless the trend is toward more and more centers where the
need for progress is real.

Management will fund IAC' s if the scientists and engineers who need the center clearly indicate
what a center is and does - and cost it realistically.
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RESUME

Aprés un bref ranpel de la situation du Service dans 1' entreprise
et du déroulement de la chaine documentaire, on examine 1' automatisation:

les raisons qui y ont amené, 1' établissement 2t la structuration du thésaurus,

le traitement de 1' information documentaire. On insiste sur la nécessité
pour un centre spécialisé de constituer un réseau de traitement et d' appar-
tenir lui-m&me X ur réseau extérieur pour une meilleure rentabilité. On
termine par quelques chiffres sur le prix de revient de 1a documentation
automatique.

SUMMARY

After a brief description of the place occupied and the part played
by the Service within the firm, and of the operating procedure of the
documentation chain, its automatization is discussed: the reasons which
led to it, the creation and structural organization of the thesaurus,
documentary data processing. The necessity for a specialized centre to
set up a processing network and to belong itself to an outside network for
better cost-effectiveness is emphasized. Finally, a few figures are pro-
vided to illustrate the cost of automatic documentation.
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UN CENTRE UE DOCUMENTATION SPECIALISE
SON ORGANISATION - SES METHODES - SON EFFICACITE

Y. J. Roeper

1. SITUATION DANS IA SOCIETE

Ia Société Nationale Industrielle AEROSPATIALE est née le ler janvier 1970 de la fusion de
Sud-Aviation, NordsAviation et SEREB, Elle a un capital de 400 millions de francs, un chiffre
d4'affaires de 3 milliards de francs, ces effectifs de 42 000 personnes. Ses activités couvrent :

- les avions militaires et commerclaux

-~ les hélicoptires

- les engins tactiques

- les systdmes balistiques et spatiaux.
Cette dernidre activité reléve de la Division des Systimes Balistiques et Spatiaux qui regroupe
cing établissements, deux qui formaient 1l'ancienne SEREB, deux provenant de Sud-Aviation et un
provenant de Nord-Aviation, trois d'entre eux sont situés dans la région parisienne, un & Cannes,
un autre en Aquitaine.

Cette Division assure la maitrise d'ceuvre des deux systiémes balistiques de défense par dissuasion
SSBES et MSBS. Elle est également chargée de la conception et de la production de systémes de lanceurs
spatiaux et de satellites.

C'est 1'ancien service de documentation de la SEREB qul a été chargé d'assurer la documentation et
1'information au niveau de la Division, en liaison avec des correspondants dans les Etablissements,

2. ROLE

le rBle fondamental n'a pas été modifié par la formation de 1'AEROSPATIALE, seules les modalités
de fonctionnement ont dff 8tre adaptées aux Etablissements et un réseau documentaire est mis
progressivement sur pled.

Le fonctionnement de base est classique :
- acquisition et stockage des documents eux-mémes,
- stockage de 1'information contenue dans les documents,
- restitution de cette information (fig. 1)
les matériaux documentaires sont de deux sortes :
~ l¢s documents externes soit scus forme primaire, c'est-i-dire les livres,
les rapports d'organismes tels que la NASA, 1'AIAA, les articles de
revues sélectionnés par nos soins, soit sous forme mecondaire, c'ested-
dire en provenance de bulletins de résumés, comme celul du CEDOCAR, les
USGRIR, etc.
- les documents internes, c'est-d-dire les notes techniques émises et recues
au titre des programmes qui sont du ressort de la Division.

Parallélement, le service de dccumentation examine les documents, sélectionne ceux qui sont
intéressants et stocke 1'information qu'ils contiennent, constituant ainsi fichlers e* dossiers.

la restitution des informetions stockées se failt de deux fagons :

- gystématiquement, par des bulletins, camme le bulletin bibliographique et le tulletin "Informatlons
Engias Espace". Il s'agit 1 d'une documentation permanente.

- & la demande, en répondant par recherche rétrospective 4 des questions spécifiques posées par les
utilisateurs. la réponse est soit une liste bibliographique vérifiée, soit uns synthidse
documentaire,

On voit sur la partie droite de ia figure les niveaux auxquels 1'ordinateur peut intervenir :

- stockage de 1'infurmation sur disques et bandes magnétiques, cette information étant aussi bien
des donndes bibliogrephiques que des motas-clés décrivant le contenu des documents,

- restitution de 1l'information sous forme de fichiers (auteurs, organismes), de bulletins
bibliographiques et de recherches documentaires.

Nous ious bornerons dans cet exposé A 1'aspect automatisation de la doocumentation.

3. AUTOMATISATION

Quand nous avons décidé d'automatiser notre documentation, nous avions un fichier manuel de T0 000
doouments indexés au moyen de la Classification Décimale Astronautique (fig. 2),
Ii s'agit d'un plan de classement en 10 chapitres, divisés chacun en 10 classes, eux-mémes subdivisés
en 10 groupes. (1 000 rubriques au total)
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Thésaurus

Ce [1chier a servi A 1'étabiissement du thésaurus. Nous 1'avons traité rubrique par
rubrique, mais en ruiroupant les rubrigues par grands domaines d'activités, méme sl elles étalent
i1spersées aans Jes chapitres différents, celd afin d'éviter de construire le thésaurus en fonction
iu plan de classement,

Choque ficle du fickier clazsique comportant un résumé, il suffisait de 1'analyser pcur
an extraire les descripteurs, puls & meswe que 1'on avangeit dans le traitement de la rubrique,
1'établir les relaticns sémantigues qui s'imposaient.

En passant ensuite aux différentes rubrigues d'un méme domaine, on pouvait établir le
thésaurus de proche en proche.

A mesure que “e vouabulaire d'ur chapitre se développait, nous cherchions le fil directeur
123 liaisons A établir entre les différents termes, & 1'aide de grapnijuves illustrant 1'organisation
admantique des descripteurs du domaine considéré, Ces schémas directeurs prisentent 1'avantage de
visualiser un grana nombre de lialsons sous un volume réduit, ils sont une base (= départ claire.
Ces représentations ne sont pas figées et lors de 1'évolution du vocabulaire, les termes nouveaux
peu-ent 8tre racilement situds dans ce cadre (fig. 3).

Cette méthode séquentielle présente plusieurs avantages :

- notre fichler reflétant tous les domaines d'intérét de la SEREB, nous éticns slrs d'extraire
tous les deccriptuurs qu! nous intéressalent et uniquement ceux-13,

- le choix du dezré de finesse des descripteurs était dicté par le volume des fiches &
traiter,

- hononymie, synonymie, polysémie apparaissalent immédiatement, qu'elles solent dues & des
évolutions du langage ou & des terminologles différentes suivant les auteurs,

- 11 était possible de traiter un nombre important de fiches avec un nombre réduit de
documents,
Eu effet, lorsqu'une rubrique n'apportait plus de descripteurs nouveaux depuis un certain
temps, 11 suffisait de regarder rapidement les fiches restantes et de traiter uniquement
celles yul apportaient des idées nouvelles,

~ la pertinence était nettement améliorée, car on dépistait facilement, au moment de
1'établissement du thésaurus, les documents traitant du méme sujet qui étalent analysés
par des descripteurs différents et on pouvait introduire immédiatemert les relations
sémantijues qul évitaient que pareil cas puigse se reproduire,

Le thésaurus comprend actuellement 8 000 termes et 12 000 liaisons.

Inderatior. d=2s documants - Langage documentaire
L'indexatior. est 1'expression du contenu des documents au moyen de descripteurs (noms et
adjeetifs) avec ou sans indication de relation loglque entre ces mots. L'indexeur reldve dans le
titre e4 le résumé les mots, expressions, syntagmes (%) qul semblent importents et les transerit du
langage naturel en langage documentsire. L'indexaur doit utiliser 1'acquis linguistique déja constitué,
Les termes cheisls doivent 8tre d'usage courant et refléter au maximum le langage naturel; de plus,
{ls doivent &tre spécifiques et précis.
les syntagmes peTmettent @
- de préciser les seng de termes vagues comme analyse, en donnant leur domaine d'application :
analyse chimique, an.lyse methématique,
- d'éliminer des ambiguités du type : mécanigue raticnnalle, vibration mécanique qui se
trouvent distinguées (nom et adjectif &tant dcrits différemment),
- de donner un emhryon de syntaxe.
Conventicnnellement, uous avous appelé aom le premier terme, dit encore gouverneur, et
edjectifs, les arguents qul le caractérisent.

Présentation des données

Etablissament des bordereaux :

Four chaque document, 1'indexeur écril un bordereau (fig. 4) dans lequel 1l indique les
descripteurs et les liaisons de hiéraichie, de synonymie, ou autres que lul suggére le document.
Ces bordereaun sont ensuite transformés en cartes perforées qui sont converties en une bande
"Jocuments" d'ou découle tzut le traltement ultérieur.

Listes fournies :

Dec programmes sppropriés permettent d'imprimer trois listes :

- une liste "documents" qui est la copie des berderesaux (fig. 5),

- une liste "lexique" qui donne le dictionnaire des descriptsurs employés avec leur fréquence
d'utilisation et le numéro des documents dans lesquels ils apparaissent (fig. 6),

- une liste "thésaurus" qui donne, en plus des descripieurs du "lexique”, les liaisons
sémantiquss entre les termes (fig. 7).

(2) Nous nous sommes bornés a des syntagmes ¢lémentaires du type nom-sdjectif.
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Pecherche documentaire

Le question A traite est expotfe en languge ratirel, 1a s'efforce de metire en Svilence
et de ciasser par ordre ¢’importance les diver: srguments. Lo Questiam eat ensuite & woulte en
Jengage documentaire » i'side du théscurus, le chofa «dés wCs et a5 Syrtagmes tant faft en .
foaction des liuisars antre les itermes et es frécueniey 4 upparition dais iss dasupernts wniregistris
dans le fond dasusentsire.

is2 fréquences I apparition permsiter: .'spprécier a pricri le factiur 3e résolutica
(nombre dt docusents utrv-wés)»uxh-w de 1a question posée.

Exexpie )
- Quest.on posés e langaxe nsturel : Sécurité dez alluseurs €lectriques

Mois primaires tirés de la juestion : sécurité
. ailugeur élestrique
Mots secondaires tirds ou Uidsscrus :
- séopitéd sc-ident
danger
expiasitn
inceniic

- Trvitection
- aliumeur P aLlszage

- allwmage allwreir
- AmcCa

~ allveage €.ectrigue alluzege €tincelles
bougie

- Question posée en langage \ocimentaire :

[(sécurité ou accident wu denger cu explosion ou incendie Ju protectisw) ot {ailumsge Slectrizue
ou allumeur électrique ou allumzge Fiircelle wu amnrce ou bougicli ’

Codée, la question devient {fig, 5} : »
6ima Q. (A 6502 «+ A 1845 4 R 3309 + A 5029 + £ 5500 1 A 6136) * (A 2120 + & 2121 + A 218
+ A 2122 + A 2621)] -

1a réponse apparatt sous forma de nwaéros de documentis ¢ 1f1g. G}, ies questiins peuvert
également Stre écrites en clair et Stra décodées par 1'crdinateur, 11 est égaloment poszible de
donrer la réponse sous Torme de kiblicgraphis compldte »y lisa de mmérce de Jocuments.

Ordinateur

les programmes écrits en FORTRAN ont €t4 mis au peint sur un ordinstaur IBR 70X, 31s
ont été adapiés epsuite a un THM 360-85 a 512 K avec une ILS {low cors storage), 6 armoives de
bandes & § pilates - 60 Kz, ces dispositifs 2 asc¥s Jirect constituds de 8 voluses de 30 silifons
de caractdves chacun (2314), :

Tu fait que les programmes sont 4erits en FORTPAN =t qu'ils sont mocdulaires, f1s peuvent
€tre adaptés A tout matériel ayant un rompiiatewr RORTRAN u et wne taille de mémoire supérieure
64 K, C'est ainsi que le traitement d un lot pZ-tiel de documenits-et la recherche documentaire
peuvent égelement Etre effectufs sur 1'IB% 36C-30 2 64 K de 1'Aqui-aine, nous envisagecas de
procéder de la mme fagon avec le CII 10C70 de Cannes: dans un scuci d'bhomogénéité et de contralise-
tion des données, la mise & Jour Jes fichiers g obaux st effectuée sur 1'IEM 367-55 do 1s Régior
Parisienne.

4. ORGANISATION LU RESEAU DOJUMENTAIRE

A 1'intérieur de ia Division, le réseau comprend un Service Central dans la régicn parisienne
qui définit la politique documentaire, met au point les méthcdes de traitemsnt, jcue un rSle de
coordination et des correspondants 4'établissements qui assurent les beacins iocaur; le iravail
d'analyse des documents est réparti, des fichiers particls son® eréds lcuaiement, des réunions ce
révision du thésaurus cnt lisu périodiguenent.

En ce quil concerne les dosuments internes, c'esi-ad-dire les notes techniques rédigées par la
Division ou par ses coopérants, les correspondants d'étanlissementa assurent principalement un rSle
de centralisaticn, les rédacteurs de notes fournissant un résumé a’'auieur accompegré de aescripteurs;
en fait, les rotes techniques sont précédées d'une page de gmce du type e celle établie par le
COSATI, aux Etats«~Unis.

A 1'extérieur de la Division, le service de documertation collabore avec 1le CELXCAR, ce gqui lul
permat par 1'intermédiaire d'un réseau national, de faire mervi. le travail nu'l effectun 3
1'ensemble de la profession missiles-sspace, en méne temps qu'il profite lui-mém» du pctentiel de
cet organisme, ’
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5, PRIX DE 1A DOCUMENTATICN AUTOMATIQUE

Pour un centre spéciaiisé d'une société industrielle, comme le n8tre, traitant un nombre
relativement faible de documents (de l'ordre de 15 000 par an), le problime de la rentabilité est
partiruliérement important.

Des dtudes statistiques d'exploitation ont montré que pcur ce nombre de documens et environ
1300 recherches par an, la documentation autcmetique cofitait approximativement 500 000 F/an.
21 1'sn devaittralter le méme volume en documentation classique, le cofit serait sensiblement le
~
meme .,

Considéré par rapport aux effectifs de la Division, le coflt correspond 4 un prix de revient de :
- 450 F. par ingénieur de la Division et par an pour la documentation automatique seule
- 900 F/an toutes dépenses confondues, c'est-d-dire personnel complet du service, achats de
documents, abonnements, automatisation.

6. CONCLUSION

Nous pensons que le centre spécialisé, bien placé pour connaitre les besoins des utilisateurs,
a son réle A Jouer & condition qu'il évite la duplication avec les grands centres de documentation,
qu'il se limite aux questions spécifiques pour lesquelles il est particuli®rement compétent et qu'il
apporte sa collaboraticn aux grands centres dans les domaines qui tout en lui étant propres,
présentent un intérét suffisamment général, I1 doit également avoir un souci de compatibilité dans
la présentation des données et dans le choir des méthodes de traitement,
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Eremple de la "Classification Décimale Astronautique"
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EXTRAIT DU THESAURUS
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EQUATION DE RECHERCHE
QUESTIONS
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t {((A1926 = A2564) + A2565) * A6071)

2 (tA4D50 « A493H + A5S990 +« AGO28 ~ AB269 + A2892 + A3120 + AS5255
2 i » AJOE5 » A4212 - AJI1Y) - AGOTII

3 {(LA7289 .« A2B43) +» AT290 + AJ199 + A3S44 + A36S7

] 1 ¢ [A41h6 + A2B43) « A4171 + AR336) « (A2564 + AGO7L) .+ A5655)
L] {ASH70 « ASB89)

tABI6B « {A5242 ¢ AKOS56 + AGLLE + AGII7))

w

6 . {1A6592 « ALB4G + A3199 + A4029 + A4592 + A6588) °* (A2129 + A2l121
6 i e A2122 + R262111

7 ((A1928 + A4B08) - {{A2742 « AS242) + (A3h22 . A3J049) + 4584

? 1 + A4SBB + ATS523 ¢ (A7520 *A3049)) * ARO71)

A ((A4212 +» A2010 +« A295B + AJA2B + AJ767 + A3795 + A5165 + A424!

H 1 + A4262 + AS5255 + AS5768 + AT009 + AT197) + A2517)

9 ({A2155 « A6743) ¢« (A3854 + A5242))

10 1{A3I29) « ({AJ2Bb +» AJ91] + ASS532) * (A2386 +« A2640)))

o 1 « A2055 + A4954 - Anl71 s AS3ILT))

FIGURE 8
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This Japer describes a service which has been established to meet the information requirerents of a
specific group of scientists and technologists. Some porticulars of one of the Harwell industrial
service awl consultancy projects are given and the methods employed by ‘his group to handle the informa-
t1of.. It describes the setting up of a reference iibrary for the heat transfer and fluid flow literature
and the rwethods for rapid retr:eval of that literawre using the large digital computer at Harwell,

RESUME

Cette comamication decrit un service etabli pour s:uefanre les besoins docum.u\aires d'un groupe
spttl.lll:i" de =avants et u:chnologues. Elle doane d:2s precxsxotb sur un des services de conseil a

*industrie qui sont établis : Marwell, et sur les méthodes de traitement d' informations qui ¥ appar-
umrrm. On decric 1M institation é"upe b:buouéme de consultation pour la littsrause du transfert

Jde chalour et des ecovlements fluides, =t ies méthodes de recouvrement de ces informations, qui utilisent
1» grond calcuiateur mmerige de Harwell.
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1. Introduction

The vast growth of science and technology in recemt years has inevitably produced a corresponding
increase in information and with 1t problems of retrieva! and storage of this infarmation. It i3, there-
fore, almost impossible for the individual scientist or technologist to keep abreast of developments in
areas whicl, are closely allied to his own interests.

A solution to the information retrieval and «torage problem is to build a service which fs t.iloved
to meet the requirements of a particular group of specialists, Several informacvion g:alysis centres of
this type have been established within the U.K.A.E.A. These services have a number of fuxctions, e
main ones bejing:

(1) Tec put individuale in industrial organisations in contact with engineers and scientists with
experience in a particutar field.

(ii) To make them aware of recent literature which covers their interests.

(1ii) From the information files to provide a detarled retrospective analysis and survey of the
information relating to specific probluams.

2. The Heat Transfer and Fluid Flox Service

A survey was made, during 1956 and 1967, to determine industry's requiresents ior information, research
ani develomenut in the field of hest transfer and Tluid flos. The U,K.A.E.A. had gzined a great deal of
\nmevledge in this field as a result o the research that had been carried cut for the nuciear reactors.
Particular attention was paid tu the coatractors and cperators of chemical and process plant amd to the
manufacturers of heat exchangers atl boirl-rs iv Britain.

As a result of this evercise the Heat Transfer and Fluid Flow Service (H.T.F.S.) was created in June
1968 with the support of the linistry of Technoiogy. It is cemtred in the Chemical Engineering Divizion
at Barwell and provides two types of =ervice. The first is the Supscription Information Service which in
return for a set fee per znwm { Compesny recejves:

{1} At least six Design Reports o various perts cf engineering plunt per imm. These Renarts
give the infuormetion in easily accessibie form and include computer programs where appropriate.

(2) An Information Service which provides up-to -date ini'ormation in thc fers of @ monthly current
awareness bulletin, an 5.D.1. s2rvice and Fetrospect:ve literature searches.

{3) Twe days consultancy per znrum.

(4} Reports on generzl research work carriec cvt bx H.T.F.S.

The second service provided by H.T.F.5. is a cenfidential contract service.

H.1.F.S. is administered from Harwell but extensive use is made of the resources of other U, K.A.E.A.
Laboratories and the National Engineering Laboratory at East Kilbride. Ffhe program of Design Repecis is
Jecided by a panel, made up of the representatives of each subscridbing compary and members of H.T.F.S.,
which meets two 10 three times per avam. Tre panel also reccives repats sn the research orogramme and
other topics of interest s the industry.

3. The H.T.F.S. Information Section

The purpose of this paper is not to describe H.T.F.S. as 2 whole X% the co'iecuon and handling of
the infermation before it is comprehensively analysed in the Design Reparts. It is the Aty of this
informuion vection to meet th* inforxmation needs of H.T.F.S. and ¢iher U.K.ALE.A. persennel, in addition
t0 meeting similar needs for the indussrial subscribers vo H.T.F.S.

All the comput:r programs used for retrieving the information have been written by a member sf the
Process Technology Pivision at Harwell, who wrole them with the specific [rdose of retrieving the litera-
ture held by the mmi=rs of his Group. The prgrams lave bren adapied to caver fur the mxch larger
Quantity of literature held by the Heat Transfer and Fluld Fios Group. The only real difference between
the tw0 systens is that the kewwords aie differert. The programs are commonly ised dy both grouwps
although, as the data sets are quite different, they are ther:fore stored eiite scparafely within Uw com-
puter. These compuicr programs could be used ;ust as weil for the retrieval o other literature provided
that it has deen indexed in i Doy similar w0 that descrided in this paper.

5. Collecting and Storirg the Literatre

Due w0 the fact that thkre s o sowce which adequately covers an: reirieves the worlsd literatur: on
Meat iransfer ané Tluid flow i: was decided that H.T.F.S. wuld set up their omn reference library. Ne
set of abstract jourmals does ihis and, of thos¢ that <o cover some parts of it, sary are of le. 2 year or
more out of date; also, Ux repost literature is very poorly sesrved. This refeience lisrary we1g pri-
marily hold, in some form or other, all the relevant literalure which cam iNtO i(S passession.

At the time of writling, over ;1000 docupents are i1n St C; more than 9K of these are compleis —opiss
of joumnal articles, microfiche, bools, reports etc,, and the rest are adbstracts of articles which are only
of fringe imerest and which are ecasaly odtaimalle from ane of the <ientifiZ lidrarres in e U . Most
of these docuwenis are taken from scientific literatuse writien in the last 10 te '3 years, althougt COFRies
of certain mportant papers written before 1935 are held rn the H.T.F.S5. Lilvary. This storc is adde’ tG
St 3 rate of 150 1o 200 itwms per month., Mzny of these addilions are current publicaticns, adtaunes by
daily scaziing of all the literature taken by the main Marwell Lidrasy. Tle scanning of this literatwre
:s carried out by the: H.T.F.S. Information Office staff wd thereiore el mirates the necessity foe each
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4.2

scientist within the greup o scan the published litrrature in order to sat-act Zrformmcion for work in
which he is currently engaged.

An essential feature of the H.T.F.S. Information Servize is thut it is nca~ a Wwrge scientific Library,
wihich has such excrllemt facilities. The main Harwell library hag an eénnuat intahe of wver 200C different
Journalz, a laige number of reports, microfiche and mary abstractirg puhl lcstichs.

Same Of the current :iterature is also obtained from other sources. vhivh incliudes (h Grenp's miny
contacts with other hame and overseas organisations. A flow diagsam of tne acquisiiivn of this informa-
1100 is shown in figure 1.

The vcent additions to the H.T.F.S. library are listed in the current svarsress Selletin “H.f.F.5,
Digest™ which is collated ond producad ponthly. This publicatisn ‘x fhir distrilmted vy wmibocriders o
H.T.F.5. and to persorne’ in the UK AE.A. whe have s1milar fntecests.  Inuividials ebve notified vepa-
rately by postcared nJ putiications which ai» directly relevant te their work.

Publications are alsc famd by ™. Trirosprotize sesivhing of the abstracting jaurcals, the L.D.C.
files id the mair Rarwsll Libiars and oider zcure' s, in arder t0 answer specific enquirisz for frfGrestion,
which is nout already in the H.T.F.S. librarv. 4ll this udditioras informaticn is oddrd to e etory,

S. Processing of Documents

Fhen the documents are rmvcived the full bidilographic details of ~ach ik ars recorded n the fremt
of a specral form by ore of the clerical staff in the information sectic: One of thesc forme j= wsaigned
to each document. If only the abstract of a paper §3 nt's than it s attached to the froat oY this fawm.
Tie back of “he form lists all the keywerés viall afe curremly ir use.

Each document is thei scann-Z, analysed snd its whole rontents indexed, M a e Mer of the sciengific
staff, who rings tie relevant keywards., Our incerpretation of each keextrd is give . in thG thesamrys,
which has been compiled g8 2 result of discussions between vari:as sxyders of the Gruup.

The thesaurus lists the keywmds curremily used bv HT.U.5. The crrent 1{s( his evdived uz perscrowl
in the secticn have Zained experiente In insexiprg and reirieval of the heat renefer &6 fluid flow litera-
ture. The ariginal 1list corpaxcd in 1357 cotivairzd vI0 terms and was, ay egited, Sissed toedrd “he lwo-
ptase gas "iguid heat wrsrafer and flow titerature, decmuse tefare thar time the Sroup was kinly snvelved
ir basic sesearch on water-cocied reactavs. Since 1957 the rumber of keywords hus Tism i 295 (o cover
other z2s2cls of heat tronsier 7oe €luid Tios srnd €o make same of the ariginal vague tersy more asecif:ac.
My of the dJocwents imdexs@ Gsing e original lis: lave teen ra-iniexed where WeCEsary s¢ $st they ore
covered by the new keywords.

The object of indexing v & zohieve rapid retrievai of informatien. Theiéeiore an asticle »est con-
tadn sgecific iofumstion abotit 2 tem adfore ap indexing lerm 1o MR Abject 15 22signd For exmmple,
if & dooment werzly wentions that the results wore snalysed by the use of A Cosgaiier yrogiwe £X dots not
marcent te be sodexed witd the sorm COEPUTER PROGRSE. This tera shouil only U2 used 1T » gjecif ic progrom
is describea.

As a goweral quide 707 kmvwording the heat Dracsier and fluid flow ) ittvsuse e isdexer Avadd
~ndesvms (& answer the ruestions:

(i) What js the mzin coment of W:is paper?

£4i) Mai candit{ons were atizined?

{1°1) Whai ¢z:a is giwn?

{iv¥l Are specific technimues of e qurement descrided?
{¥} Wwt form i3 the document?

{ri} ¥hat substarces were used.

iviil Wnat gecoetisy mas ussd?

fviii) Does it descride » gorticulsr piece of equipment?

{ix} Does it give wy physical property deia?
{x? 1Is it worth setaining?

(xi) Can the dotumenz be #: ly recrieved by the keywords ascribed to it or will fv be et
in 3 jarge system?

Cavicusly all chese westions will uot be enswered for each OOwnmt that i3 indexed, et ther sheuld
be asked so that no ;mportant itess 27¢ misssd, Thu object shoulC be to 2ssign @0 the datu-ent ©s mch
relevani information as possidble, without overdoing it, so that the peper csn be rririeved )i the funxre in
PTTPATINnE Teviews, design Feporis. or answerisg information emgeiries.

No specific rules cum be set as to the tamber of temms that should b2 used per Jdotwwni. In general,
the m¢ (e csek, the more sPecific e invformmtion at can he retrieved.  On averags the mmbev of
terms utually found necessary 1o desnrite e paper adequeitrly is Debween ten and (ilteen. With some
practice it 15 pussible w0 index 2ack Arcupert in an averige tipe of 3 to 10 mimctes.  The scientific
staff should gk &3:3r 1 hour per week per per2on to g0 this aity.
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After indexing, the documenls ate return<d e Wz clzricul siaff 1o 2 InforrRrim " Trre.  Erc
doc-mert §s piven an sccession number, asyigned in mmcrical sequence, and they are firiev an smprviad
order after thw fusxl bibliogrephic dets:ls have Seen recordd oo efuter carts. T anfiep ol (o Ve
cards is storzd withirn the copputer., A print out of ¢ach referonfe is Tecordte in ale vion rimte T edes
and other oGpiex are used 0r author indax cards as wiil le describef belom. A flos &ifras of U 2w
cesging of these doocuments A8 given in figure 2.

6. Storsze il Retrjevid of luforaeiim

UR to GCrober 1968, feature vsrds were used, 10 conjuiwcriion witl first mther filitg cares, fo7 v
rotrieval of documents. However, the punching of these cstds provid very tise-cOvSIBIg < greas C:002-
culty was encontered in keeying «p to date with ¢,

6.7 Storage of keyword data o the computsr

With the instalfation af e rewte-link, mulil-acess 4Tpinals tc the (8¢ 387775 compase 2t
Harwell, it was ducided hat this peek-a-den keywod syston woxld casily be tramfeired to th: caputer .
for filing and retrievai. As the cuoguter i3 a digitel trpe whidh uses RERAN lavn:age and DeeXrse
it is far easier amd quicier to punch fwsdHErs than (e punch eowords of cbiseviaiixns of keywords cach
of our keywords was given a kesvamber. Tle jwiexing temms fol 212 1%e Sotuments wwed held by H.T.F.S.
were canchad On o Blcolumn caBoAt?r cards within IS wotking umys.  This s at “cast six limes
fag.er than the tiwe taken Lo mch the saet HTXIARIG on T, [ [, 1~ ~rede

The informatson »as punthed on %6 {cagarer cards in foreatless ferm, accessiv: mmber foliomed I
leword nmhers folliend by -1 dercting the end of 1o casz. It aa then surtet Iy the computer to
ATwIp togeiter ril the docament wmdsls assigned to & particidsr keywerd and it is stored o 3 Jirzot
acciss device in the comgeter in that form. A secord version of thul darx set 33 Ccpled on (€ mg-
nevic tape Tor purposes of emergery. Updeting of tre Jeyworg s:ore is catried out fornightly whes
the irformation of V0150 daswerix is sdded via o toietype termunal.,  Wben 2 few 22l of (rfarmelion
is stored on the campuises s cosplere 1isting of, il re@aree, & listing of anly wse Chagvd keyoords
is given On & print-det from iNe lise printer.  This cosplete listing is pertic=iarcy uselul For
retrirval purposic: anat 2180 For caser whers a Eywerd hys deen fouwmd W6 be L0o all-esdracing anmd as
replzoed b other pew keywads; only the dowenis orlgimmaly giver ot irywdrd Fave w0 be <~fanged.

A medafisd version of rhe STOME progren Ros déen writte: & orable smil adgnetmediz {2 be wmde
o the data. YW marpose of this is Ut doomert noaders cx = aGded 3 rewes from 2 pacticulsr
keyword afven the dzie k2 atoress Of 3 divect access devide.

6.2 Retricval of Bxomeni Summbers

Retrieval is carrient omt 3y 2 chanised ao e which is very similar 10 dw feature card metinu.
A couter regrsn fns deen wrilien feor cransferting zil the Rtx 2sseriated wi 5 each regire€ hex-
ward 2 the fapirafl ctve & thm arting Uese nmFders 30 LRt Wreission mrders cxmon o 21l whe
ingerted keywoods for enk case e winked o0t 4 ¥ Leielrie feimuma? ad al Whe line-printcr i the
comput er centrv, This propran %2 been wratten noe Nut PesT iNan 190 B brtsy of store and L comficue
the joby in xs short & tiow &3 Doesidle.  The mire hnwuds gsed i the retriezvel of snformueticon Uw
less documerts are identified. Varying Jegooees of retricvil can 2w achirved by uveing differert om-
binations of the scbirct eywsinds. Another facility of U:s prlogram i3 tEmt 27 ie pOosible to sRwmi-
nate uraented doCumTe S By usink otgative ksyworsds.

The cutput froes the 2rozTen gives @ kisting of the ity maders jaserted into the oo for et
pertacular search aad this is followed by 2 listirg of the 20Cession: mrders of DoIwTes wWeeCh were
reirieved using those kry mapbers. This iisiing caly 3lso be wsed fs datr in 3 DIRCIEX: Goscl ibed
beiom for primting 2ol the bidliogrzphic Sezixiis.

6.3 Assessmen: of documents retricved

NOw COE?S 3 iwmporiznt mert of tre retrjeval of the doaments for 3 aarticular anegsirs - the
assessmerit stage. NO matier how accurately each JoCumeni has deen imdexsd same noise §1.e¢, 3ome
irrelevznt information} wiil rescit froe this form of retrisval doe o the fact thar =y of e Xev-
words have quite a wide usage anc also due o occasivmal ancmaiies in the indeximg Of zath dacient.
To overcome this, tach documeni is assessed for sts relevante to (Ml perticeiar enquury. IXhix is a
fairly casy task, aithough sOmtim's Somewdal time CORssONUNE 1f 2 krge rumaber ¢ doc-mnis e
retrieved for a particular search. The task 35 consideradly cased by the fact INa afl The pizera-
ture is readily available in the R.T.F.S. library, 2s full Jonwem s or zs Astracts. On averags Uw
relevance is about 40% but this depends entirely sn Une oriZinal emsuiry and it kstunede [gve €6 b=
used for retrieving the literature for that particular enqutrs. For exaaple, for literalice peleise-
irg tc heat flux limitations i Systloms xpproaching the supeicritital region, da 2ot asiwlly in ~hav
region, the keywords HEAT TRMWSFER and SCPERCRITICAL weild be w3ed sacauss azar—critical systops shooid
have heen given the keyword KPEMCRITICAL. In ide assesamen: stage all daments which iy discas
v sypercritical region wuld be elimirated leaving only Uwse shacn deal wish the near-oricical
regade.

€.4 Storing Fidliograj«is infosmetiun i the canguter

th aodition Lo storing 3il e X=ywolrds in =he farm of mabers in the cecpwier, the ful) Mablio-
graphic details of each document zre aise being stored separately.  he orly fink betwern tiw Rov-
words 2ad the brbliographic infommation for each focuent is the accession mmber. Tnis biblio-
graphic wrfemmtion 1S reosrded on 2 panch Cam. o it <an be added o a Jire rxle, via 2 teletspe
termant! in the {olloming order: accessi10: iamber, authers supes, Nl ttiz and the L evarra e, A
Semifoltn 43 Wsod W separatls the aihors froe the title ad the Litle froo Ue yefemwy, ot an
WSEefISE iz used 2s & COMtiIRA LMD 3Ol Trom 2ae card 0 the nexs. T titie xeé vaaCeiel pnopper
and lomer case; lecause there s ne Jacility on the card punhes for ooy cass, the swaici o {gnaier
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Nl 13 i (o cnter Iy 2ume” Chse and U svmdol <€ (less Umn) is used for sntering Wer case. i

A prVprae fos beesn wricven for Jweking this ifotmmtion, which gives Card owtps” Sd & Riat CM
¥i1¢ e line jronter. D catds aive xacdut iffcrent fram the origimal cards in i, tne eoa€
Tw Jergtiy, A WNies o e refereixe, the climerating (e contiramtion symgol, ard ther acrd &/ s’ )
Ao Bl o eaClier temiel e et xad ‘dwer vpee fome. I W origimal iformtion wes orsectly .
Reze ed (Re ANTTTLE (i N U LSE Sw (37AT |y SWeet of a direct sccews device tO the meomtec. D) o
Capr of Trrs Mte set s Deld ar mePwiic Lige 100 Ciany of emergenty. '
»

The wadth of the print o:x from i™is OBCE progtas Car: be varied from N0 o 72 ooligwxs Sepiviliag 3.’ ~:
UG re@irewrets.  Usaalls several copies of sach referince are obtained, one COPy 19 &#1d n Owe Tile, )

(]
whech 1:s¢s all the nformuticn i reder of ressien mmbders and che other Tapies are uvsed for avrhar -"
treien Cands, g

6.5 Retrieval of biblicgrapni, information stored on Conuier

A progran hg3 been written far retrieval of this stored hidlliographic infammtionr. T0 do this e
acvession paxbers are isserted as €atz into the prgram. A listing of Ghis infammtion is given at .
both t2r teletype rrminal anvl 2t the line primter. Again, as in Ue OECK prograz tv widith X the
PEART-At CEr b varicd fram X to 72 cohans. Une of the sxim uses of U is program is to gir 2
ypeuritten 11st of the fell hidliasgrsghic details of frumation retricved as the resait X a aarti-
cular sewrch carried ot using beyvords. Thys giws 3 cosiderable saving on typing and prvo? rend-
ing effors, esrticuiarly if a large mambder of Jeferencc™ s 20 be sept tO an epquirer. It is visw
sery wseful for ponjiding & curremt list of acoerssions. Figure X shons 3 (low diagrem of b pforee-~
tisn stored om Ut CompaRer.

(ace trss Didllegraphic infomaticn hes been stored there ase alvicwsiy syweral other things that
it cans De weed fOr. A progiwm M just Leen writise for yorting atliors’ remes or corpora’e sathcrs
IR alphatetics order.  This would be 9%ed 2oy aroducing ah sathor index far  mmber oF doments
e.g. for peoducing a yewrly index ©* the oEnmt smarenecs Julietin. oUver progrmn b3S bren Jeve-
lcped for amthor searches asd for xatural LingRgs wearching d Qs 230 ve used for produc isg SNIC
indeaes. It is our imleution (O grodece cventually a URSIEr COPy O Ut O Teni amreness bulletin
from a ceaueer print-out add tc produce & Cagvehesive sronif) intex of the teet trarsfer axt fluid
o jiterawre,

7. Conclusioms

This svston for e Man2ling a-@ retrieval of speciflic tnformtion could De used cgoally well by other
SToups Trovided wal Aerwwds sre used to iadex the Jiteratore. To dc this. Raseter, same time ard effort
Bt De pat aside for fndexing.

The js-ge copder at Barceil is being used Tor the rapit retrizwal of thiy :Ncaomt:on and the com-
puler pegrams, outlired a this mager, have decwm witten with cificiercy and 20sis 35 priae corsicerat ors.
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1.6

NATURAL LANGUAGE
SEARCHING OF
BIBLIOGRAPHIC FiLE
STORED ON COMPUTER

LITERATURE SEARCH
USING KEY NUMBERS
IN COMPUTER KEYSTORE
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ACCESSION NUMBERS

NBTAIN DOCUMENTS
FROM HTFS LIBRARY

1S

ARTICLE
RELEVANT

REJECT

?

LIST RELEVANT
ACCESSION NUMBERS AND

YES
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DOES
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RELEVANT
?

YES

OBTAIN DOCUMENTS
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TO ENQUIRER TOGETHER
WiTH A COVERING LETTER

Fisgure 3

RELEVANT
?

Retrieval of Information using the Computer

NO

| DISCARD

RETURN
DOCUMENT
TO FILE




PROPOSAL FOR AN INTERNATIONAL

AIR POLLUTION INFORMATION ANALYSIS CENTER

by

John W. Murdock

Battelle Memorial Institute
Columbus Laboratories
Columbus, Ohio, U.S.A.



SUMMARY

The establishment within NATO of an international information analysis center on air pollution
is proposed. The application of information analysis concepts to this critical field, which increasingly
involves multidisciplinary research and development efforts in all the industriaiized socleties of the
world, would create a comprehensive base of knowledge that would be utilized by (1) research scientists
of many nations to assure maximum effective contributions to selving air pollution problems and (2) by
adminfstrators and policy makers to make the major decisions that determine what research i{s to be done
and how it is to be funded. In suggesting one method of eatablishing the information analysis center,
{ts organization and the functions of fts international staff are described.

SOMMAIRE

On propose l'etablissement dans 1'OTAN d'un centre international d'analyse de 1'information
sur la pollut.on de 1 .air. L'application des concepts de 1'analyse de l'information £ ce domain
critique, qui s ‘entralne de plus en plug ggs efforts de la recherche et Es developprment
multidisciplinaire dans toutes les socletes industrialisées du monde, créeérait unc base comprehensive
de la connaissance qui serait utilisée par (1) les tvants de rechegche de plusieurs nations pour
assurer au maximum les vraies contributions pour résoudre les problemes de la pollution de 1'air, et
(2) nar les administrateurs et 1es faiseurs de la politique pour faire les decialons majeutes qui
determinent quelle recherche va eétre faive et comment on va la fonder. En suggérant vné methode
pour Stablir le centre d'analyse de 1l'information, son organisation et les fonctions de son personnel

international sont décrits.
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PROPOSAL FOR AN INTERNATIONAL
AIR POLLUTION INFORMATYON ANALYSIS CENTER

by
John W, Murdock
Battelle Memorial Institute
Columbus Laboratories

Columbus, Ohio U.S.A,

August, 1970

The opportunity is present to advance the state of the art in :wo areas of vital corcern to
our international society:

® Information analysis centers as a mechanism of management to accomplish
international multidisciplinary research, and

® Alr pollution as a subject in need of extensive cooperative effort by
member countries of NATO,

As defined in a paper prepared for AGARD Lecture Series No. 44*, an analysi. cventer is:

"An organization directed toward the collection of technical information
and data in a specific area of effort and 1its evaluation and filtering
inte a form of condensed data, summaries, or state-of-the-art reports.”

I propose that an International Air Pollution Information Analysis Center (IAPIAC) be
established within NATO, 7Ta the following the concepts of information analysis center operations are
applied to the subject of eir polivtion for your consideration.

Background

When ever there exists world-wide activity involving considerable research and development
effort in a critical multidisciplinary topic, which is not significantly constrained by such factors
as defense interest, there also exists a large quantity of internationally produced published literature
and a number of specialized information services treating the literature. The body of primary published
literature and the specialized secvondary services that are cstablished for 4cs utilization operate
essentially on a parochial basis. This parochialism compounds the problers of a researcher who must,
if he is to make his maximum contribution, be able to ascertain who is doing what, and where. Administrators
and policy makers are even more hampered than the researcher, for t is they who must make wise -décisions
on what research shall be done and how the fuading for it is to be allocatad.

The situation is compounded even more when one considers that, on an international basis,
decistions must be made on many factors vital to effective air pollution reseerch, such as

» Ambient air stundards
® Emission standards

¢ Sampling and analytical methods

¢ Legal aspects

® Atmospheric reactions (particularly those occurring in one country
caused by the pollutants from another)

® Economic losses

¢ Monitoring and measurements of the effects on plants, materiale,
animals, visibility, and health

¢ Planniag and constructive restrictions involving international
interactions.

All o these produce eccvmous amounts of published and unpublished literature and a plethora of data,
standards, and regulations,

This situation is typical today in many fields and {s an example of the "information explosion”,
a phrasing that could be looked upon simply as another cliché if it were not for the seriousness of the
problem. The information analysis center provides the means of coping with this type of problem, &nd
the number of centers is growing. They are demonstrating that they can, in fact, overcome the infnrmation
explosion and can significantly improve the effectiveness of the decision-making process and thus the
accomplishment of desired goals; in this casa, an effective international clean air program,

*G, S. Simpson, Jr. and J. W, Murdock, 'Concept, Mission, and Operation of Scientific and Techmnical
Information Analysis Centers," Paper prepared for AGARD Lecture Series No. 44 on Sclentific and
Technical Information, May 1970.
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Escential Consi{derations

€
Tt must he emphasized that the proposed analysis center {s not a documentation cxchange
program. Rarher, it ls a more sophisticated operation, one involving, on a part-time basls, air
pollutton experts of the several participating nations. The center would use to advantage existing
documentat fon services and computer data programs, ut {n a highly selective and decentralized manner.

It would alse establish for the use of all participating countries its own selective information
collection, utfilizing information and communication systems deslgned to satisfy both national and inter-
national interests. It would, for example, include a register of on-going resear:h and development
programs, air pollutlon laws and codes, a register of technologists and other key persons, and a referral
service and network to specialized collections and data banks. It must be emphasized that these would
all be auxiliary to the main function of the Interunatfonal Air Pollution Information Analysis Center -~-
namely, the analysis and compression of i{nformation necessary for the assurance of clean air.

Program Oblectives

The objective of this proposal is two-dimensional in that it develops the concept of Information
analysls centers on an international bas{s and at the same time provides assistance in solving one of
the eritical problems of our time -- the control of air pollution. Some specific objectives of the
IAPIAC would include the following:

(1) To provide the AGARD management and representatives of member countries
the opportunity to observe the operation of a meaningful international
information analysis center,

(2) To become a pertinent culity in both assessing and advanciang science and
technology and be poccntially protitable to each country participant so
that the center <ould become a permanent resource.

(3) To have such a value to the society of nations as to engender requests
from non-NATO countries when the intc 'national environment improves.
It Ls obvious that air poliution is truly a world-wide problem.

(4) To be capable of eventually accepting non-NATO members.

(5) To provide an ongoing international information, data, and communication
operation which would clearly demonstrate the need for required and
justifiable inte.»ational standards for both information dissemination

and pollution con:rol.

(6) To provide authoritative and timely products of technical value to
cach participant ration so that the benefits of international
cooperation in i{nformation and pollution problems can be demonstrated

end appreciated.

(7) To serve as a rescurce on the basis of which Policy Groups can identify —~
problemes and develop plans and policles to oveicome the problems,

(8) To provide member countries information representative of world-wide
R&D in all aspects of the control of air pollution,

Caveat and Operational Considerations

I have been continuously amazed during my aimost twenty vears of working .-ith analysis centers
at their tendency to become {nformation programs instead of analysis programs, Some of the pressures
that contribute to this metamorphosis results from the actions of persons in policy positions, usually
an echelon or two removed from the center, who make decisions of an organizational or funding nature
that are based on a limited understanding of the¢ mission of such a center. Analysis centers are as
expensive to operate as other research programs, for professional staff of high standing must produce
the products of the center. In our proposed case, for example, an internationally known expert in air
pollution should be the Director. He should be supported by a highly competent information manager
and scaff. There would be a eritical cost below which the Director could not obtain the professional
manhours needed for the performance of high quality analyses. It often is possible, however, for an
analysis center to remain in operation at a reduced budget as an information center minus the analysis
function. During any period of econor.dc stress, management decisions often favor retaining funds for
laboratory research at the expense of the analysis center. The analysis center then assumes an
information orientation, perhaps irreversibly.

Sometimes functional decisions made within the analysis center create an external impression
that it is an information operation. This impression leads to an increasing number of information
requests rather than analytic requests. The products from the center become such things as bibliographies
reference lints, and collections of abstracts. The products of an analysis center should be state-of- '
the-art studies, technical resronses to technical questions, economic studies, standards, trend reports
su;veys; and other analytic activities in the form of letters, memoranda, substantive studies, conterenées
and seminars, :



Another crucial problem is the tendency to fragment an analysis center into two separate
operations: one for analysis, and one for information. This separation can become so severe that two
budgets, one for each function, are established. Then each new task started in the center terds to
become either a research project or an information project. This split i{n the unifying concept-that
information analysis 1s & biend of research and information can be deadly.

Because of thesc tendencies, it is important, if AGARD decides to implement an analysis center
on air pollution, t“at essential concepts be delineated from the beginning. I would suggest a start-up
approach somewhat #s8 follows. An interim management team would be formed that has an excellent stature
‘n NATO countries. This team, after working out {its operational procedures, would request from member
countries of NATO résumes of those persons having excellent standing in professions capable of or
currently dealing with air pollution problems. In cooperation with representatives from member countries
the management team would then select one person from the candidates and offer him the Directorship of
the proposed center on air pollution. Once appointed, the Director would then be provided the opportunity
to visit appropriate member countries to examine the status of existing activities in air pollution,
datermining both their informational and technical scope. One of the missians.of the Director on these
visits would be to identify information, communications, and computer staff, and subject specialists,
who, while employed at their own laboratories or agencies, could purticipate in the center on a part
time basis only, If it 1is agreeable to the host country and host organizatfon, these individuals would
become their country's representatives for the information analysis center. They would transmit to the
center that information which, in their judgment, would be of most value to the center on air pollution,
and they might, in turn, also represent the center's interests in the sutject in their country. They
might also provide, in some cases, substantive studies on an as-called-for basis., These studies would

normally be under contract to the center,

The Director would also select the permanent in-line staff of the center for its headquarters
nperations. The headquarters should be located at an organization where considerable work {s being done
on sir pollution problems so that the permanent staff would have competent persons nearby for consultation
and substantive support, when needed, The permanent staff should include & small support staff including
an assistant director for the director, an information operations manager, and an operational information
staif, The information staff would conduct the collection, storeze and retrieval activities of the
analysis center. At tne request of the Director they would produce announcement bulletins, current
awayeness services, and other publications as needed to keep users aware of what is going on in air
pcliution work important to NATO countries. However, their most important function would be to assist
those specialist acsigned by the Director to do analytic studies. This assistance would consist of
delivering to the expert the information he necessarily needs so that his analytical study can be done
in a most expeditious and efficient manner,

Finally, I would iike to discuss the users of the center's facilities, for they contribute
to the operations through their inputs and their questions to the center. When functioning properly,
an analysis center should become also a communications center for all those persons engaged in air
pollution work, because of its overail viewpoint of research, standards, legislation, monitoring, ectc.
These persons should be encouraged to provide to the center inputs of what they judge to be the most
gignificant work in the air pollution field, At the same time they should also direct their questions
and identify their problems to the analysis center. From his position at the hub of this cross flow of
information, questions, and problems, the Director can identify gaps that indicate where work is needed,
ccamission studies to be uone, call conferences in critical areas of concern, and order the circulation
of information important to the solution of air pollution probleus. 1 am convinced that an analysis
center on air pollution would be a major step in halping NATO countrxies Jecal realistically with the
problems. However, past experience indicates that it would take about five years from the beginning of
operations for the center to be contributing fully in all the phases describad in this paper.
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When I first accepted the invitation to talk on the subject of Maritime I'ollution 1 had not
appreciated the context in which the matter was to be discussad. As Superintendent of the Admiralty (il
Laboratory, which is a Royal Navy Research and Development Establishment, I have been involved in
providing laboratory suppert and technical advice when petroleum products have been the polluting agency
and I shall only consider petroleum products, which are likely to produce the majority of pollution
incidents, in my paper. However, much of what ie said may be equally applicable to other forms of

pollution,

My staff have been involved for many years in advising on and testing products used for hilge and
tenk cleaning, and clearing up minor dockyard spillages, and specifications for such cleaning agents
existed and stocks were held in Hoyal Navy storage when the Torrey Canyon disaster took place. As soon as
this disaater ogcurrad help and advice was forthcoming from a multitude of sources as clesrly shown in
the various official reports produ?eg soon after the incident; in particular the repori of the ?g%ect
Coumittee of the House of Commons '’ , and the Committee of Scientists under Sir Solly Zuckerman'‘</’.
«<uoting from Sir ?o%ly Zuckerman's paper to the International Conference on 0il Pollution of the Sea in
Rome October 1968 3 "It would be equally wrong to suppose that the Authorities in the United Kingaom
were lacking in advice." Advice was available to such an extent that it was impossible in the end to dsal
with all the bits of information coming in from every corner of the Globa: people telephoned from distant
parts, from Tokyo and different parts.of the United States: many people wishing to sell the British
Government detergents or ‘what-have-you'! to deal with the oil. In this welter of advice and investigation

the practical role played by the .soyal Navy was to some extent obscured,

Tho stocks of dispersant® already available in Navy Depots were issued to help in the cleaning up
operation and the Navy Contracts Department handled tha purchase of the large amount of new dispersant
materials needed to deal with the situation. One of the tasks of the Adgiralty Oil Laboratory was to
carry out laboratory assessment of the productzksffored to the Navy Contracts Department so that the most
effective produczta were selected, The report‘”’/produced by Messrs. C.l.Carpenter, L.F.Butcher and
A.S,Huxley on "The Laboratory Examination of materials submitted for Treating the Torrey Canyon Cil Spill”
shows the mass of information accumulatsd at this time but mention should alsoo be made of the speed with
which laboratory tests were carried out so that the information was available when it was needed. A
disaster such as the Torrey Canyon instils a sense of urgency into everyone and the staff at the Admiralty
0il Laboratory worked willingly over weekends and DPublic Holidays during this period,

Mr.¥.E.L.Taylor, another member of my staff, spent a considerable period 2f time during the
cleaning up operations on the beaches of Cornwall and was ttSached to the Operational Headquarters set up
in that area. His report '"Torrey Canyon Exercise Mop Up' 5) covers practical experience obtaipaed from

actual contact with the problenm,

The psed for a better understanding of what takes place when oil products are spilt at sea was very
soon recognised and some aspects of this problem received the atgsntion of 0il Companies and others who
presented their findings at an Institute of.Petroleum Symposiua soon after the event. The Institute of
Petroleum also have set up a committee with:e number of Working Parties to study the various aspects and
means of dealing with oil pollution. A progress report on thia werk is to be made at a Sympositm on 16th
October 1970, Reading these reports now shows how scant was our knowledge at the time and this may
explain why many scientists who had no kmcwledge of petroleum matters felt they knew as much as those who
have been in touch with petroleum problems for years. Only now are we beginning to have a clear idea of

the conditionas under which the water in oil emulsion 'cliocolate mousee' forms at sea, and which one of the

various cleaning up techaniques is likely to;bc most effective at a given stage in the history of an oil

spill )

Various efforts have been made to arrange a controlled oil spill and to record the manner in which
the oil spreads and the changes that take place in the composition of the o&l layer and of the surrounding
water. The Royal Navy organised suca a spill in May 1970 and the xeport(7 on planning and operatioa of
this exercise would give some idea of the type of information that people of many scientific disciplines
were hopin; to obtain to assist them predict the ultimate fate of oil spilt at sea and of the effect such
0il apills k24 on the environment. Mr.Carpenter from AOL was a member of the gaoup of scientists who

organised this oil spill,

Having given some information of my Esiabliahment'a background to the subject of Maritime Pollution,
let ue examine what information is needed when oil pollution occurs and ths extent to which international

co-operation is available and desirable,

In the first place as you are no doubt;all awars this ies not the first Internatioual Grown to discuss
the subject of Maritime Pollution and nany proposals have been made and resolutions tabled regarding the
desirability of having informatioa on the subject interzationally available.

The Work Programme adcpted by the Intergovernmenial Maritime Comsultative Or
‘ ganisation (IMCO)in May
1967 ie sivef in full as Appendix I and it ahows all the areas where action, advice and agreenent is s
desired. - Iten 11 covers the need to study ‘as a matter or urgeucy procedures whereby States, regionally or
i
*NOTE, Dispersant is now being used by -oéé ﬁanutauturorl in the U.K. ¢ 3
Ko terials used to disper
floating oil, vather than the term detergent (in vog:e at To n time) wh Prial,
o 1P and Taundry in the heeee S o) ! rrey Canyon time) which is used for materials
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intrr-regionnlly where npplicable, cnn co-oparate at short motice to provide manpower, supplies, equipment
nad scientific advice to deal with discharge of oil or other noxious hazardous substances, including
consnideration of the possibility of patrols to ascertain the extent of the discharge and the manner of
treating it both on sea and land.  The desirability of the ships concerned, if involved in an accident,
{21lowing pre-arringed procedures designed to ensure that the relevant national, regional or inter-

reysiional authorities are alerted as rapidly as possible,

fhin item is full of subjects I would think suitable for the "Information Analyses Centre" approach.
~lto much that is nesded to deul with an oil spill is available within the military resources of the
lun 1.0, countries, men, vhips, scientific advice, suppert laboratories and ability to operate togsther
in the field. What is almost certainly lacking is any one group or organisation that kncws all the

rusources that are avnilable,

hepgional co-operation between governments in cases of oil polluticn in the North Sea was recognised
by the adoption in June 1968 by Belgium, ienmark, Federal Republic of Qermany, France, Netherlande,
Horway, Sweden and the United Kingdom of a draft agreement. The agreement iuntended to te complementary
to the wark of IMCCO calls for the countriea to keep each other informed about their natfonal organisations
for dealing with oil pollution: about the competent authorities responsible for receiving reports and
giving assistance on this matter, about new ways in which oil pollution may ba avoided or can affectively
be dealt with., This agreement shows that the need has been recognised at Government level for an
interchunge of information, therefors there should be an excellent possibility of setting up s Maritime
tollution Analysis Centre, if as I think likely this meeting supports such a venture.

Let us look now in more detail at the procedure and requirements for dealing with an oll epill,
this will indicate the sort of information that should be provided by each country to the Centre,

OUnce a major pollutlon problem has occurred, speed is easential; a grounded ship can sometimes be
refloated within a day or 5o of grounding but could start breaking up soon after; ol eacaping into
water can in certain circumastances be retained by and salvaged from booms placed around the source but
once the o0il has spread to a thin film over several square miles of water, treatment is more difficult
and expensive in time and material. Therefore the information requirements will be immediate and on the

following lines :=

a) The identity of the Authority, probably a Minister or deputy who has the power to authorise
action by both civilian and Service personnel to deal with the incident, 1Ir the U.K. for incidents
within 1 mile of tho shore the overall authority is the Ministry of Housing ead Local Government, For
incidents outcide the 1 mile limit the Board of Trade is the reeponsible authority and operations are
controlled from the Naval Maritime Headquarters at Flymouth or Rosyth.

tankers and tank lighters; ships

b) Data on the avei“ability of ships ~ tugs and salvage vesselo;
poasibly dredgers and

suitable for laying booms, spraying dispersant, and discharging sinking agents;

fire boats.
¢) Information cn location and effectiveness of booms. Ideally apilt oil should be salvaged and

one way to do this in calm waters such as harb.urs and estuaries is to contain the oil in booma., There

are hasically 2 types of boom, “those that simply contain the oil and secondly booms that absord it, both

types however are of little use with wave heights over about 12 inches and/or water movement of over

4 feet/sec. Bcoms to contain oil have been available for many years hut since Torrey Canyon there has

been considerabla developmuntas from do-it-yourself types for f{ishermen consisting of bundling up

mat sinl like straw in nets to sophisticated catamarans that can lay soveral miles of boom in ar hour or

80

Methods of siting booms iﬂ relation to water f%sw have been subjlects for research and suitable
siting can considerably improve their efficioncy.(1 Another basically type of boom device that should

bo included here is the bubble barrier.

d) Data on suction devices, Once oil is contained in a boom it must be tranaferred to a tank of
sorts - floating suctions or other devices ares needed for this task. Also in this section might be
included floating hosea, pumps, and skimming devices which could include the specially designed equipped

vessels for this type of oil recovery.

e) Data on dispersants, When the water movement is toc great for the use of booms, still the most
likely procudure to get rid of the oil will be to spray it with dispersants and agitate so that the oil
spreada as very amall droplets into the water, in which atate natural {actors such as sun, oxygen, and
bacteria can degrade it as quickly as possible, Materials could be grouped according to toxdcity,
unfortunately in general the less toxic materials are less efficient and more expensive, therefore ars
only likely to be used nsar the shorc. However thcre may be control of toxicity through limitations
iwposed both by specification and/or legislation.

dlso in this section might be included spraying equipment for dispersants, and equipment for
dispersing the oil into the water, Recently the Miniet>; of Technology have patented a chesp derice
developed by the Warren Springs laboratory at Stevenage.

f) Data on sinking agents. The French authorities made considerable use of cinking agents in
treating the oil from the Torrey Canyon which reached the French coast. Materials used are generally
cheap and non-toxic, however special equipment is needed for even moderately efficient application, aleo
it is not a suitable method where there are shellfish teds, where trawling takes place, or near a beach,
Cne of the draw-backs in this procedure is that many of the materials do later release a proportion of
the sunk oil. :

iquipment for scattering the sinking agents might alsc be included in the same section vhich will
range from simple powder fire guns to ships like the Dutch dredger GEOPOTES VII fitted with treatment

§
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apparatus for dr
floating oil.

g) Data on miacellane?up materials. Under this heading absorbing materials will be the biggest
group and range from straw ) and sawdust to foamed plastic, Several devices have been made using &
continuous moving loop of plastic foam dipping into the floating oil, returning to a mangle device which
squeexes the oil out into a container and then returning to the floating oil to absord some more.

Other materials that have been submitted are co-agulants so that the oil can be removed as lunmps,
materials to increase the rate of bio-degradation of the oil and materials to promote combustion of the

’ogod-up sand and then pumps and spraying units to scatter the treated sand on to the

oil.
h) -Data on weather, conditions and water movements. When a pollution incident has occurred the

authorities will need to know where the oil is likely to spread or come ashore, so information on tides,

currents, prevailing winds etc. will be needed and could be pre-recorded for use in an emergency.

However, as in most aress of Europe the weather on any specific day can only be predicted a day or so in

advance, sources of up-to-date weather information are necessary. The Commander in Chief, Allied Command

Channel, at Northwood, Middlesex, can provide a prediction service on the drift of an oil slick,

i) Ecological and Industrial Information. The best means of treatment or perhaps in some cases non-
treatnent of any incident will depend on when and where it occurs. It has been suggested that the ideal
team for doaling with a pollution incident should include a pollution control officer, an ecologist, and
fisherios officer. One needs to know the locations of fishing areas, including shell fish beds, bird
sanctuarjies, breeding and migration areas, and also areas used for recreation, special industries and

power station intakes.
Jj) Identification of Pollutants, It has very rightly been said that if one could identify with
certainty the source of each incident of marine pollution, in most cases a ship, the majority of oil
pollution incidents would cease. I therefore think it wouid be well worth having readily available a
list of laboratories equipped and experienced in carrying out fuel and crude oil analyses. In the U.K.
at the present uoment the Laboratory of tho Government Chemist usually deals with samples that may lead to

legal proceedings being taken.

k) Logal aspects, A considerable number of new rules and regulations come into force each year, and
an increesing proportion of these relate to pollution. Some may be local and relate to one port area.
tthers may be based on an international agreement and have to be ratified oy a ‘¢ertain minizum number of
governments before becoming international law., A modern super tanker costs several million pounds, so a
country would need to be very sure of its rights before reaching a decision to destroy a stranded ship
causing pollution, as was done to the Torrey Canyon, otherwise on top of the cost of clearing ur the

pollution would be added the cost of the ship.

1) Medical/toxic aspects. This ia a very wide field and perhaps because of the difficultier of
assessing the effects of small concentrations of pollutants, often lead to disagreement between members of
the medical, as well as between msmbers of the scient fgg profession. 0Oil itself is not considercd a
particularly toxic material, but apeaking at Aviemore earlier this year, Dr.C.Tarzwell of the U.S.
Nationsl Marine ¥ater Quality Laboratory said that recent work in his laboratory indicated a build up of

potentially dangerous degradation products of oil in fish.
(16)

Other pollutants such as mercury, paralytioc shell fish poiscning, and chlorinated hydrocarbons
have been known and recognised for some time,

Enough has been said to give an indication of the wife ranging types of materials and equipment
available just for trecting oil pollution and some of the factors to be considered in choosing the best
means of dealing with ary incident., When this information is expanded to take into account all forms of
marine pollution, things that, readily come to mind are sewage, the dumping of domestic and industrial
waste including radio active waterials and warlike stores, and the effluent of a wide variety of chemical
processes, it can be seen there must be a vast amount of 1nformation that could usefully be aassembled in
a Marine Pollution Information Analysis Centro gso that any incident could be dealt with spe=dily.

A few final thoughts - first and perhaps most important, from what sources will iaformation be
accepted? From experience et the Admiralty 0Oil Laboratory at the time of Torrey Canyon, manufacturers of
chemical agents and recovery devices can produce masses of literature, reports, unsolicited testimonials
etc. which frequently are not sulstantiated when practical tests are carried out. For this reason 1 feel
information should only be accepted from appropriate government sources, Secondly and perhaps equally
important would be arrangements for the frequent updating of information,

Some statisticians have predicted that a Torrey Canyon type incident is likely to occur every 10
years. If this is so we are a third of our way towards the next major incident - let us therefore do all
we can to promcte the formation of a Maritime Follution Analysis Centre that could provide the right
information to enabie the people concerned to deal with any type and any size of pollution incident both

efficiently and with the minimum damage to the environment.
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8. The apropristecees of irtersatiomsl forwelatiom of sxa~dards for training and qualificatioes Soth
sf f{icers ani crew om large shipe xad o= akips carrying oil o otier bazardous or noxious cargoes and
in particaier the traixin Jand qmalificatioms required to zee shlipborme navigaiional equipmeat,
consideration deixg givez in tie cozrse of this work to the geeetion of stacéardisaiion of Jicences
regzired for wmgters, mates, cki¢f engiveerz, and othar ships’ 3fficers.

7. The conlitions which sknuild govere tie use of the aviomatic pliot and the elfect of its use on the
smvicur o GILIICETS BNG CTwM,

3. Wether Chagter II of the Internstiomal Cocwention for the Safety of Lite at Sea, 195C, should de
asrzded, or otder cirpositions msde, 90 28 to coatroi the Zewign, construction and equipment of ships
exrrying ol cr cit:ir coxioss or Mazerdous cargoes (aor such saips above a certair size limit), with a
view 2o limiting *he risk of collisicz or stranding and vith « viev to avoiding or limiting the escape
of oil or cther damgerous or zoxicus products in the eveant of such siranding or collision. This study
should include comsideration of comstructional seasures for reducing speod.

9. The roules or sea lan.s usel by, or established for, large abive cerrying oil or other noxious or
bazardogs products, with a view 20 any hszards being charted and warked.

Measzres to casure that tke ships concerned carry adequate charts, sailing directions, Notices to
¥ariners, stc.

10. The need 20 reinforce the look-out systems, particnlarly ¢ night or in areas of high traffis
censity, with a viev to the formg ation of internaticnn). standards or recomsendations.

11. FProcedures vhercbr States, regionally or inter-regionmlly where apuiiccble, car ceo-operate at short
notice to provide sanpower, suppliee, equipsent aud scientific advice to ceal with discharge of oil or
other norious or hazardous scbstances., including consideration of the pessitility of patrols to ascertain
the exteat of iue discharge and the amnner of treating it both un sea ard land. The dasirability of the
atips concerned. if involwed in an accident, following pre-arranged procedures designed to ensure that
the rel~vant national, regional or inter-:egionsl authorities are alerted as rapidly as possible.

12. Continuation and intessification, in acccrdance with Resolutiones 12, 13 and % of the International
Conference on Frevention of Follution of the Sea by Gil, 1962, research and exchange of information
particularly into the folloving aspects of pollution:

(a) Preventior of such rollution by mechanical or scientific devices or by development of new
procedures.
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B Neinods of lestroviag the peilstimg sgect witbout damage te flora eacd famma.
Toe Sverarcl soall cover ;allutiag sgents atier thas 51l Lf liakle tc be discharged frow skips.

3. Retler tic Izteraatiomal Jocrestice for the Irevemtios of Follimtion of the Sea Wy Uf2, 195, as
amended, reQiires amenimeat s resases detectioa of <elidermte pollintion sad the caforzemsat of prmalties
. etefoce.

1. > whal extezt it wouid be poscidlie to mret the vishes ¢! a State whkich Jas bees affected Tty a
sarmity to a 32ip =0t wader is Tlag %o 2ame pert in amy official eaguiry iate that casemity.

3. p exzent %0 Wk a4 State &irectly ihrestened or affecled Yy 8 cosmity which tales Jlace tutside
itr ter-itorial see caz, ar ghacld be eandled %0, toke Mresres te jrotect its coastlise, dartowrs,
terricorial ses ¢T amXities, even VAR TAch Besscres may Afllect the intervets of ship-oamern, salvage
comzanies anl itaz-ers and evez of a flag Joverasent.

l1n. al mesticzs relatisg t» %e pature {vhetl:r udsclute or not), extent aod smowal ef liabiiity of
2he cemAr o Jperatsr of a GAip ur the wmser of the carge (joistly or saverally) for ¢amsge comsed o
edipd parties By accidexts szffered Or the aXip invelving the discharge of persistest ails or other
scxicus o decasdows sadstances aod in pavticxliar vhether it would aot b slvisskle:

(al 2o sake sore farm of irscrasce of the Ziability cospulsery,

(3} %o zaite arra=zgements :c eaahle goveramenats and injered partiss to be ccupensated for the dasege
doe 2o 2e caszaity amd tle costs imcxrred in cordetiag yollwtiom in the ses amd clsoaing polluted
umyerly.

17. Defimitioe of the comiitions governing tla 2ccess aad eapicymeat of zosdorme sqlvage equipmest cf
o%her fiags wilhin tie territoriai waters af States.

18. he powers of surveillacce mad coasrol which chrald be eniiusted to coastal States in ordar to ensure
ke efficacy of the measules adopled by the Crgadiesation witk 2 view to strengthening the safety of
zavigatise aza odvixl:zg the danger of poliuticm.
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SUMMINC? OF TWE SPECIALIST LTINS
Easv= L. X. Blukley

Bead of Xavel Scieztific ad Te:bpical faformatiom Cenmtre
aited Kingdom

Mr. CCairmm, Lidies 'ad lectlesm, I mmst first of all admit that, iz all probadilazy, I hare i
advrzatege of zaay preseat Mete to—day i that | Dave had %Re opportwmity of 3ighting the variews papers
before their actwal preseatazicm. 1 ¢ = assure you that rather tkam cmi: say saliemt s»ials iz ne
coverage of their todics he methoTs, as might 32 expected, hive drex extremely thorecgh icleed. [ o=
sure that yea will all agree with me that the Soeakers ave 17 De comgratwlazed, 2ot omiy pox tive cootest
of thei: individeal payers, bui slso iz the ammer of cheir presceoeative. ! biek % is treve oo say that
this is the first accasior, im Evrope at least, tlat this scbject “as beex givea Jeuch a2 wide aiting.

We have dad 1 -wmique opportumity to—dzy 10 ryperiemse WAL is ia efrect a= example of tee tasks of
m Iafuimrtion Acalysis Centre, imamuachk as the thepe has brem toaf.aef tc one particula~ snbieczt. papers
Lave been presested by specialists iz that subiect aad their comtent has provided o= wit: tke “s:zate-of-
the-art”.

Nessrs Sinpsoa aad Mersock have set the facts wery thorocghlr before ws by zreseating ta2 prablex
posed by the coatimming world wide proiiferatioa of scientific md zechaic:! 1xformazios, togethoer wizh
2 oven ideas for Iis solutioe. Once agaim, a3 iz *e case of their sateilize and mocm prudes, he lnited
Szates Lave ot off the xrownd.

tnti! swck tine as a machioe 13 produced te accopt the printed word at ome end, sort axd thraw ost
worthless or duplicate matter a: the other, wkilst Tetsicimg that which s origiral aad vorihvhile, the
information sciectist i}l dave 1o =3& every weapon in his armoury o extract reliable aéd relevam’
information for the cuszamer.

The Informatica Anaiysis Ceatre is obvicusly cae means of avercoming the problew posed by the sorld
otprut of information but, ovr itteatica has decn drawe te che high calidre of stafif required and o the
finxicial outisy vhich one can imagine could well be prohibitive ir some coumtries. Is there net berec 2
poessible oppertunity for further international! collaboration”™ Most of us in Eurcpe at least are ope.ating
the varicus information services detailed ia the first paper, albeit, in 3 small way and our exchange
arrangeuents are gradually improving. It requires little imagination to visualize an exteasion of
existing collaboration, resulting, in years to come, in the szetiing up of international icfcrmatioa
analysis centres to cover those fields of mutual iaterest and wreting most, if not all, the requirezents
recommended by Messrs Simpson and Murdock. From little apples biz aprles grow, and this last 20 years
has alresdy seen considersble iaprovement in internaticnal ccllaboration, particularly witnin che XATO
alliance.

Incidentally, il information analysis centres weve staffed as depicted in Figure 19 of this paper
there would perhaps be no lack of eatrants inzo the field of information science.

Madam Roeper's paper on a Documentation Centre working in a specialized field cnce again confirms the
organizaticn, methods and procedures which have becowe interrationally accepted, and further suppairts che
need to mechanize and computerize information even in wedium sized organizations, despiie any greit savings
in financial outlay. 1 am sure we all agree that such centres are bound to lean very heavily upon the
larger concerns but these latter can also derive considerable bencfit from the somewhat smaller but well
organized and compatible centres concentrating on well defined aveas.

As a user of the Heat Transfer and Fluid Flow Information Analysis Centre operating out of Harwell
I can confirm the worth of their scmewhat costly subscription information service.

There is a tendency however, on the part of some information centres tc supplement their ''state-of-
the-art" services with a current awareness service which merely draws attention to the existence of
copious new information in a particular field. This on its own can be a source of frustration to the
user who is then left to his own devices to sort the wheat from the chaff and finally to sight the
original work in which he is really interested. One must always consider the feedback to any new service
and this I feel, is where the use of second generation microfiche could be economically employed in
support of an IAC's current awareness service.

A further thought which arises from this and the previous paper is the essential requirement which
cannot be over stressed, for comprehensive profiles of user interests to ensure both effective direction
of information and a reduction in time and effort by both the information staff and the user.

The first three papers presented covered the acknowledged need for IACs and descriptions of some of
the important aress in which this cevelopment has already been carried successfully to fruition. The
final papers on Air and Marine Pollution have both highlighted in a forceful way the universal need for
information analysis centres in these particular fields, the irstitution of which could not only be of
benefit to the NATO Alliance but also to the rest of the world. Bearing in mind 1970 is Conservation
Year, the .hoice of these twe topics is particularly appropriate at this time, though whether thke setting
up of IACs in these areas should be a NATO or even an United Nation or IMCO responsibility is a debatable
point.

So often at meetings of individuais working in the information field the user element is not always
directly involved but to-day we have been fortunate in having a paper presented by Mr. Carpenter which
if the Author, Mr. Langston, will forgive the expression, comes straight from the horses mouth. Here we
are presented with the facts and a plea for assistance from a scientist, an acknowledged world authority
in his field.
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ia the rase 9f 2arizz poliution the European marvitime astioas are, as ve have Leard already in close
cvntact adé with the adreat of the ame millioe “on tasker vhich is nov at the desiza stage, there will be
22 even Freater urRency i2 the need for the exchange of vital iaformation should there unfortcnately be a
tepelitivn vo the scale of the Torrer Camyoa dissster. fFach of us here to-day cam svggest other areas ia
which there 1s 2 vital need for the setting «p of information analysis centres but the decisiors vhetker
or mot T2 do so wust iie with out admimistrators, from both natiocal aud intermaticaal ‘ocsileratiom of
Thee useT eQuiremeals.

I shoeld like to thamk you Mr. Chairama §o5r the cpportunity of adding wy two-pemmyvorth to to-days
ieliterations and to say that if rme merit of this aecting is to be judged br the highly stimlating
Liscussivns which Rare resulited from the preseatation of the papers then you andi rhe Panel are also to be
cvagratulated wpon Its suvocess.

I aa cretaie that ail gathered dere will wish me to express theis gratitude ‘or the opportwnity of
2tteading 2 mist raformative Comference.




