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SuMMaARy

This volume contains the text of eleven papers presented at the Specialist Meeting of
the Technical Information Panel of AGARD, which was held at the National Library and
Archives Beilding in Ottawa on 16th and 17th September 1969.

The purpcse of this meeting was to discuss and exchange experiences concerning the many
practical prcblems that occur in the setting up of an automated centre; from the seeking
of approval for the project, to the commencement of its ~ccessful operation.

Topirs covered are: the advantages to be gained with the establishment and operation
of Small Information Centres, the role of Small Information Centres in the NATO community,
assessing the value of the pilot project approach, the importance of greater participation
by the user both in the preparation of better profiles and in the provision of feedback
data, the compsrison of cost and effectiveness of the operation, assessment and selection
of hardware, the importance of training aiml retraining of personnel.
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PREFACE

In recent years the Technical Information Panel of AGARD has devoted a great deal of
attention to the autcmation of information systems. In particuler, the experience gained
in this field by the large United States agencies and European organizations has been
studied and discussed in great detail. Smaller centers ere now being developed and opera-
ted in a number of the member ccuntries. The purpoze of this Specialist Meeting was to
discuss and exchange experiences in the many prectical problems that occur fiom the seeking
of approval for an automated center to the commencement of its successful operati-sn as a
production unit. It was intended to cover the whole spectrum of problem types encountered
in setting up an automated center, in a sequence in which they might logically be expected
to occur.

Some of the important aspects covered are:

(a) The advantages to be gained with the establishment and operation of small informa-
tion centers.

(b) The role of Small Information Centers in the NATO community.
(¢) Assessing the value of the pilot project epproach.

(d) The importance of greater participation by tne user both in the preparation of
better profiles and feedback data.

(e) Comparing cost and effectiveness of the operation.
(f) Assessment and selection of hardware.

(g) The importance of training and retraining of personnel in order to remain current
with the latest “State of the Art”.

It was quite evident from the comme..ts received, both verbal and by correspondence, that
a coherent picture was presented and benefited the majority of the attendees at the meeting.
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OPENING REMARKS
R.L.Marderosian

Deputy Chairman, Technical Information Panel AGARD,
Wright-Patterson AFB, Ohio, USA

Distinguished guests, ladies and gentlemen -

It gives me great pleasure to welcome all of you on behalf of the Technical Information Panel to this
Specialist Meeting on “Problems in Mechanization of Small Information Centres” that will continue for the next
two days. You will hear presentations from some of the most noted persomnel in the field of information
science from the various countries of NATO. We encourage audience participation in the form nf questions,
enquiries, reccmmendations, and discussions after the completion of each paper.

(Mr Marderosian then introduced the first speaker ir the Opening Session, Mr G.Sylvestre, whc was followed
by Mr F.R. Thurston and Mr H.A. Stolk.)
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A WELCOME TO THE NATIONAL LIBRARY

Guy Sylvestre

National Iibrarian, Ottawa, Canada

Mr Cheirman,
Ladies and gentlemen,

I welcome you all most warmly to the National Library of Canada. I was delighted to hear sametime ago that
AGARD had chosen to hold this meeting of specialists in this institution, and I sincerely hope that you too
will be delighted to have come here and that, when you go back home, you will keep many happy memories of your
visit to Ottawa and of your meetiigs here which, I trust, will be thoroughly successful, thoroughly fruitful,
gratifying and enjoyable.

¥hen I looked at your programme, I found that you will be addressing yourselves to problems which very much
exercise our minds these days. The Nationsl Library is not exactly a small information centre, but we do have
yet to solve some of the problems which you will discuss here today and tomorrow. We now have under way a
comprehensive study, encompassing the potential benefits of electronic data prccessing in all areas of activity,
with a view to establishing an integrated information system in the Library. This is not meant only to assist
us in improving our om housekeeping operations, but it is hoped that, in cooperation with other large research
libraries in Canads, with which we exchange technical information, there will be established in this country
an integrated network of libraries providing for the fullest interchange of information through the achievement
of a large measure of compatibility of processing schemes, rules and formats. Such exchanges of information
are also taking place with sister-institutions in several countries, for we are all very much concerned about
the problems of inputting data from other systems, as we librarians have loag been concerned with achieving
greater uniformity of cataloguing rules and of indexing periodical literature with our traditional manual
methods. As you all very well knu., compatlbility, when it can be achieved, is even more desirable among suto-
mated systems than between manual ones and it is gratifying to note that, although the situation is far from
ideal and if much remains to be done to achieve a larger degree of uniformity among information systems, there
is & growing recognition, a growing awareness in the library world today of the magnitude and the complexity
of the problems involved and, it seems to me, a genuine desire, I would even say a deep eagerness, on the part
of many, to cooperate mors closely than ever before in order to break barriers and to facilitate snd expedite
the interchange of information on a world-wide basis. I am very optimistic, and your presence here, ludies
and gentlemen, gives evidence of this resdinesa und makes me even more optimistic in this reapect.

Je ne voudrais pas, mesdames et messieurs, que vous croyies que, si je vous al indiqué bridvesent comment
1'avenir nous préoccupait, ¢'est que nous n'ayions rien fait jusqu'ici. Nous croyons, en effet, avoir réusst
pas mal en trds peu de temps, ce qui ne veut pas dire que nos projeta ne sont pas plus ssbitieux. Il ne faut
pas oublier que cette Bibliothdque nationale n'existe que depuis 1933 et que nous ne sommes dens nos metbles
que depuis deux ans. Nous publions déjd, cependent, une dibliocgraphie nationale @i est, je crols, une des
weilleures @ui sofent, et nous svons publié d'utiles répertoires de revues et de journaux, ainsl que des
biblicgraphies. Nous avons sussi établi un catalogue collectif national qui comprend plus de 10, 000, 000 de
fiches représentant Jes collections de plus de 300 bibliothdques cansdiennes; qui grandit au rythee actuel de
4,700 fiches par jour et Qi nous permet de localiser rspidement les ouvreges dont les chercheura ont besois.
Ainsi, !'an dernier. on nous a demandé de localiser 81,373 titres - soit une moyenne de 373 par jour ~ et nous
en avons trouvé plus de 64,000 s Canada, 80t 80 pour cent. La moitié de ces demandes nous parviennent par
Telex - 60 bibliothdques canadiennes communiquent avec nous par ce soyen - et nous leur répondons de la afwe
msanidre, ce qui facilite et accélére singuiidrument les travaux de nombreux chercheurs dans toutes les parties
de ce grand pays qu'est le n6tre. (Incidesment. nous soames aussi reliés sux grandes bib)iothdques mméricaines
et étrangires par TWX.)

En contribuant sinsi A mettre rapidement 4 la disposition des chercheurs les ressources des principales
bidliothdques du pays, la Bibliothéque nationale du Canada est pour sinsi dire le coeur d’un résean dont les
battements font circuler le sang jusqu’ sux mesbres les plus extrémes, ef qui permet mussi ) Ces membres de se
vivifier réciproquement. Cette ommose fécondente falt pour ainsi dire des bibliothdques des vases comaunicants,
ce qui contribue & élever le niveau de leurs services respectifs.

Je »'en excuse, monaieur le président, J°ai déjd été trop long, mmis j'al cru que vous serier peut-ftre

intéressé d avoir guelque 1dée de ce que nous faisons. Je vous sovhaite la bienvenue. je formule le voeu que
vos travaux soient sussi fructueux gue votre séjour parmi nous, agréddle.
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ADDRESS OF WELCOME

F.R. Thurston

AGARD National Delegate
Director, National Aeronautical Establishment, Ottawa, Canada

Mr Chairman, Ladies and Gentlemen, Panel Members, Distinguished Visitors -

I am delighted to have this opportunity to welcome the Members of the Technical Information Panel to Canada.
I understand that there are representatives from France, Germany, The Netherlands, Portugal, Norway, U.K.,
U.S.A. and Italy.

The last time Canada was privileged to be host to the technical information group of AGARD was in June 1955.
At that time it was known as the Technical Information and Documentation Committee. However, at the beginning of
1965 the Committee status was raised to that of Panel. This raised status gives some indicaticn of the increa-
sing importance of the role of the TIP in AGARD and, to a substantial extent, in NATQ itself.

We are particularly happy to host this meeting and I am sure the Canadian members of the Panel are as pleased
as I am, to have this opportunity to return, in some measure, the generous hospitality we have enjoyed in many
other NATO countries. .

May I also say how pleased I am to be able to welcome 80 many colleagues from Europe. Canada is favoured by
being a close neighbour of the United States which makes the exchange of visits and ideas simple and frequent.
However, Canada is too far from Europe to afford many such interchanges. Consequently international meetings
of this nature are particularly welcome in Canada and it is my hope that our European friends will benefit as
sich from heing in Canads as we will from having them with us.

It is a privilege too, on this occasion, to be able to hear s nusber oy speakers from abroad present their '
various approaches to problems in information science and to learn of the successes achieved and to be warmed
against approaches which have proved fruitless.

The schievements of the Technical Inforsation Panel have been mary and its function is such that it has
influenced the whole of AGARD. For exsmple, many of us who are familiar with AGARD reports and other AGARD
publications say not have been aware that the Technical Information Panel has piayed a major role in the publi-
cations programme, and contrived the distribution of these publications through national centres in member
countries.

It is gratifying to see, from the topics to be presented today and tcmorrow, tha® the Panel has tiot been con-
tent to restrict ijtself to traditionsl methods of handling information which are not now adequete to deal with
the cataract of technical saterial flowing out of theworld’'s research laboratories. []

Mich more could be mald about the Penel. I will, however, leave it to the Chairaan to tell you of its aims,
accomplisheents and plans.

1 offer you my Leat wighes for the success of the Gpecialist Meeting here in the Nationa] Lidbrary. I also
hope that the Members of the Panel will enjoy the facilities of the Naticnal Research Council when they hold
their business neeting there later in the week.
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KEYNOTE ADDRESS

H.A. Stolk

Chairman, Technical Information Fanel AGARD,
National Aerospace Laboratory (NLR), Amsteruam, The Netherlands

After a short presentation on the organization and mission of the Advisory Group for Aerospace Research and
Development, a NATO Agency which was instituted in 1951 on the recommendation of the late Prof. Theodore von
Kérmén, and in which the leading perscnalities of the NATO nations in the fields of aerospace science and tech-
nology are brought together, Mr Stolk proceeded:

The present Technical Information Panel was formed in 1953 as a Documentation Committee, to provide service
and savice to NATO in the documentation field and to advise the AGARD Panels on publication problems. With the
great increase in technical and scientific information, the Commitiee had considerable success in encouraging
national documentation agencies to achieve better exghange of information, and to make it arailable to larger
numbers of NATO research workers. The problem of improving the exchange of informatica in the defence field
was and still is a major topic of discussion. Though the recommendations of the Fanel to this effect laid dowm
in a report in 1962 were subseguently approved by the NATO Council, their implementation could only partly be
achieved, security regulations and proprietary rights being the greatest obstacle and will be so, for a lomk
time to come. The panel being the only permanent organisstion within NATO concerned with procedures and ojera-
tional methods in the information field, still sumc progreas could be made. The fact that the Directors ang
senior officers of most of the National Defense Docuwentation Centres are personnel members greatly facilitated
the communication on these probleas. Fanel meetings formed a favourable occasion to get to know each other, to
exchange experience which often led : » considerable improvements of sethods and crganisation. The different
problems being recognised permitted to define them better and in some cases to attenuate or solve them. They
also have contributed to a direct exchange of documentary information. The different heads of the armed forces
information services speak about the same language and have obtained a sort of cosmon view of their work. The
conclusions from panel discussions have permitted their centres to better organise the collection of nstional
documents and consequently to make them available to the NATO community as a whole. For your inforwation I
should like to dwell a moment on the duties of an arwed forces inforaation centre as its activities are so very
closely related to those cf TIP. Probadly the most important duty is the processing of unpubliahed reports.
This includes the circulation of reports from the country's own R&D estahlishments and the collection end circu-
lation of reports frua sabroad. Instructions on circulation have to be obtsined from the appropriste authority
and, unjess the circulation is unlisited, 8 close check has to be kept on the security and other restrictions
which control dissemination. All the reports must be recorded and indexed snd with a few exceptions are
announced gonerally in an abstract journal., which has a wide but controlled distribution to those working io the
field. Reguests for copies of reports which are subject to certain limitations must de deslt with on a deed-
to-know basis.

As has been saicd before, the streagth of the Panel is largely due to the support given by the heeds of various
centres who have done much to improve the exchanges of report !jtersture bdetwren NATU countries. The value of
persona] contsct between the staff of the varfcus nations! centres can hardly be underestimated and this has
donie much to increase efficiency. Because the centres des! with the shele ~f defence literature, s very vast
field indeed. the Panel is able to aseist KATC both in and outaide the AGARD limitations of serospace. The
contres thus can he an extremely fmportant source of inforwation. Though their maln efforts are available
to those rejlsted to defence, service will in weny cases b provided to those outside this fleld.

To speak of the work of the Papel, it is necessary to be selective and the fcllowing items will probably be
of interest: The Pene) has asaisted three countries, that iz Turkey, Oreece and Portugal, shich were interested
in setting up documentation centres dy sppointing TIP apecislists to visit, determine the locel probloss amd
sdvise on the scale and orgenisation of the unit rvquired. Bspecielly the efforts by Turkey and Portugal heve
sade a great des) of progress.

A cxamination of the possibility of stendardising documentary procedure has had limited success and jo CoR-
tinuing. Little difficultly is experienced st present by lack of uniformity but the spresd of sechenization
offers opportunities which can only bte fully realised by standardisation. Thisx gives an opportunity to solve
the problems of methods snd their compatibdiiity. Think only of the exchange of magnetic tepes, of the utiiim-
tion of the sasme vocabulary, mnd you will see how this could facilitate the tramsfer of information.

Bibliographies, listing the published and unpublished literature in certain techn!cal fields. have been pre-
pared for AGARD technical panels. Most of the national meadbers of TIP have contriduted su the coverage s
better them could be schieved bs eny single person or organisstion.
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The Panel prepared and produced the AGARD multi-lingual dicticnary of aeronautics in nine languages and a
glossary of terms on documentation.

Over the years the Panel has discussed storage and retrieval of informaticn and in 1968 a joint symposium
was held in Munich with the Avionics Panel to provoke a user-supplier iislogue in this field. In fact, the
symposium was held principally for the benefit of scientists and engineers who use information services and who
would participate in a user-supplier dialogue on the present state of the art and the basic design of future
systems The main object was not fully achieved however. Either the users were not present in any considerable
numbers or if present they did not contribute very much to the discussion. To pursue the dislogue and to iniomm
a s8till greater number of users in NATO of the present possibilities and those in the near future, s lecture
series to be held in 1970 was proposed and approved by the NDB. Invitations thus far have been received tru.
Norway and Italy. The lecture series is intended to give the users an overall briefing of the situation in the
field of information and to provide at the same time a forum for a broad exchange of views between inforwation
people, scientists and engineers.

Though the difficulties to get something accomplished internationaily are grest, the pan:l nevertheless feels
that its efforts have already contributed much to the solution of many common problems in the various NATO
countries in the defence documentation field.
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PAPER 1

OBTAINING MANAGEMENT ACCEPTANCE OF A SYSTEM PROPOSAL

by

A.C.Jones

Director, Defence Scientific Information Services,
Defence Research Board, Ottawa, Csnada
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SUMNMARY

The paper suggests the steps necessary to prepare an automated information retrieval
system proposai, to obtain data for justification of the proposal and to present it for
final approval. The need is stated for the information centre to be itself convinced that
it has the best proposal tc offer, before it can legitimately expect to receive approval.
The higher management may need to be shown what the informatinn centre has been doing and
what its customers want, before examining the new proposal. Ihe paper touches on the
difficult question of evaluating any information system, but emphasises the impractic-
ability of retaining a manual system when the raw material for prncessing is going to be
provided in machineable form. Finally, it urges a team approach to preparing and presen-
ting the proposal, and holding the team together for follow-up on points requiring further
resolution.

SOMMAIRE

L' auteur indique, 4 titre de suggestion, les démarches qui s"imposent lorsqu’ on veut
préparer une propositicn de systéme de recherche d’information automatisé, obtenir les
donndes justifiant cette proposition, et la présenter pour approbation définitive. Il
souligne la nécessité, pour le centre d'informations, d'étre lui-méme convaincu que la
proposition qu’il soumet est la meilleure, avant de s’attendre ldgitimement & ce qu'elle
soit acceptée. Avant d'examiner la nouvelle proposition, il se peut que les cadres supé-
rieurs de la direction alent besoin de savoir ce que le centre d’information a réalisé,
et ce que désirent ses utilisateurs. L’auteur aborde le problime délicat que souldve
1* évaluation de tout systime d’ informations, mais souligne 1’impossibilité de garder un
systéme manuel lorsque la matiére premiére & traiter doit étre fournie sous une forme
propre & un traitement mécanique. Enfin, il recommande vivement la constitution d’une
dquipe pour préparer et présenter la proposition, et le maintien de cette équipe pour
1'étude des probldmes ultérieurs.
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OBTAINING MANAGEMENT ACCEPTARCE OF A SYSTEM PROPOSAL

A.C. Jones

INTRODUCTION

Cbtaining the formal approval of your higher management is not of course the first thing you have to do to
get a new information system into being, but it is the most vital step. It has to be preceded by a good deal
of work to prepare the system proposal. This work either requires extra money and help, or else diverts these
from the normal activity of your information centre. In either case you will need some form of approval in
principle, or at least sympathetic understanding from your manegement and your customers =hile you are doing it.
The work itself must be carried out with two objectives, one to devise the best system that seems feasible, the
other to present the proposal in such a way that it is accepted by your organisation. In other words, you must
meke a good plan, and you must sell it. My assignment is to talk about the selling process, and from now on
the objective I shall be referring to is that of selling the proposal.

We in DSIS have been going through the system development process during the past ihree years, and the

experience we have had is the basis for this .alk. Circumstences alter cases, so the best I can hope for is
that some of the lessons we learned may be useful to you. They are offered in that spirit.

GENERAL EXPERIENCE
You are not going to hear any great secrets. We made no great discoveries, but just learned once again that
there is no substitute for hard, painstaking preparatory work, and that this work must be planned to meet its

objective.

Are there any general guides to follow? There is certainly one we could have learned from any good salesman,

namely, that you must have confidence in your product before you can successfully and honestly sell it to others.

You must be completely satisfied with your proposal before you put it up for approval or you may either not sell
it, or perhaps live to regret that you did. Your management cannot re-examine all the detailed studies you will
have made in formulating your proposal. They will have to take most of it on faith - faith in you! ~u should
be your own severest critic.

A second general guide we could have learned from auy military staff{ officer. Get all the intelligence you
can about your target. First, what does your management need to have in any proposal; what dnes it like to
have; how and when is a proposal best presented? What kind of questions are usually asked aiter a presentation,
by which members of the management with what interests in mind? When you have collected answers to these, and
other similar questions that will quickly come to mind in your own organisation, examine every facet of your
proposal in their light. This should tell you which points will score and which ones would miss the target.

APPROACH TO MANAGEMENT

As we now see it, the rest is a function of detailed analysis of the problem itself, of possible solutions
and of presenting the solution you have selected. But first, does your management really know what you have to
do now? Do they know who your users are, what special needs they have, how many different kinds and forms of
information have to be handled? Do they know what methods you already use, what skills your personnel have to
have, what complexities are inherent in the present gystem?

Probably not. In any organisation with a technical function such as ours, the bulk of the information we
.andle is technical, and higher management is one place where no one has much time available to keep up with
technical literature. So management may be the centre’s poorest customer, and therefore won't know the present
system from direct experience.

Can they be expected to fully appreciate your new proposal under these circumstances? It would be unrealistic

to expect this, and unfair to your proposal to hazard it in such a gamble. You must try to educate them.
Perhaps you can do this at the same time as you present your proposal. We decided against doing that - it
seemed toc big a bite with too little time for digesting it. We were fortunate in being granted two opportuni-
ties to brief our management, several weeks apart, and several months before presenting our full proposal (a
four-year plan). We told them what volume and k'rds of material we handled, what volume of material was
involved in each of the regular services we were providing. We tried to devise measures of the eflort that had
to go into meeting various requests for searches, and then presented data based on these measurements. We
showed the relative extent to which he various services were used by customers in different categories, the




B R

categories being chosen in terms meaningful to management, the 1s administratively meaningful. W2 showed how
our personnel were deployed, and how we used the money presently allotted. We were lucky to be able to borrow
an operational researcher with experience in studying and costing flow processes. He did a complete study of
our operation, which provided a basis for that aspe‘ct of our briefing to management.

All this material 11 have taken meny weeks or months to compile. It will almost certainly pay off.
Management wouid have asked most of those questions anyhow, and your credibility will be much higher if you
already have the answers. Incidentally, we leamed a great deal more about our own operations by this means,
and discovered some ways of improving them.

The products of information work, sn announcement, an SDI service, & bibllography, a few repoerts supplied
against a search request, seem quite simple in themselves. Higher management doesn’t necessarily understand
how complex are the processes that produce these end results, nor the intellectual effort that goes into them.
It is worth & major effort in the briefing process to get this ides across. We tried various ways such as flow
charts, breakdowns of job descriptions, and of work assignments. Individually, none of these seemed very
effective, collectively they may have had some impact.

The organisations in which our information centres operate have many reasons for iheir existence. Service
to a body of customers is often quite a small or even & non-existent element of their mission. The higher
nmanagement therefore, may not be service-oriented. The information centre has to be - there is no justification
for its existence except service to its users. Implicit in a service operation is the guarantee of maintenance
of high standards of quality, timeliness, and overall reliability. Other kinds of operation can vary their
output to suit their internal needs. A service operation must provide its output to suit its customers’ necds.
If you can get this point clearly established with your management, you will save many future pains. We tried
to stress this in briefings, but we have found that our customers can make this point more effectively than we
can, provided they direct their complaints to the management and not to the information centre.

THE WAIN PROBLEM

Management now knows what you are doing, and why. The next step is to explain why you must change a lot of
this. Everyone has heard of the information explosion, but facts and figures to show how it affects your own
information centre are necessary. We would have liked to present at least two aspects; what does the steady
growth in volume of relatively unselected information cost our customers in terms of the effort they have to
expend on information searching; what would continuation of our present system mean in terms of annual increase
of information staff and money to handle the increasing volume? These two considerations should give some
indication of the, scope of change which the organisation could afford to consider, in respect of allocation of
resources to a new information system. We were unable to do very much at the time 1. assess the burden on the
customers, but greater efforts to study this might be profitable. We were of course able to provide a forecast
of our om internal burden and its growth rate.

One further and very important consideration - can we really go on using old methods? Not only is the
volume of information increasing but the form in which it is available is changing. If you can handle it
directly in these newer forms, there is a substantial saving in effort to be had. Soon you may be unable to
get much of the information in paper form, and it will cost extra time and money tc convert it back into paper
80 that it can be handled b, the old methods.

Thus there are two major selling points to emphasise:
(a) the cost is going up even if you stick to the old system;

(b) the old system is going to become impracticable to maintain.

THE CHOICE OF SOLUTION

You will have many things to consider, but hopefully you will have a good deal cf expert help in deciding
what to propose as & solution to the prrblem. My only contribution is to suggest how it might be presented.
The previous indoctrination should have paved the way for the proposal. If necessary, indoctrination should
have been held back until the form the proposal would take was sufficiently clear that it could fulfil that

purpose.

The proposal will describe the problem and the nature of the solution proposed. Beyond the obvious require-
ment for this to be logical, reasonable, and understandable, the main question for the management will be “can
we afford 1t?".

We put the proposal in the form of resources wanted, manpower and money, and when required. It clearly
indicated the total resources required, as well as annual amoun:.s, and showed what existing resources would be
phased out as they were replaced by elements of the new systam. The terms used to explain this should allow
management to weigh up your demands against those from other branches of the organisation, without frustrating
difficulties. In our case, management had recently instituted a procedure to do this, and we merely followed
that procedure.
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The presentation must show what the organisation is to get out of it. We shouldn’t try to claim that great
savings will accrue - they won't. It is difficult to present valid cost-benefit arguments, because it i1s still
impossible to place e money vaiue on information work as a whole. An occasional case, yes. Generally, no. It
is possible to demonstrate cost-effectiveness. The new system will be able to handle more jobs, do them faster
with less drudgery, do many jobs the old system couldn’t handle at all, do everything more frequently, and
provide data for process control without the costly maintenance of statistics by clerical means.

In other words it is possible to show that -
(a) you will be able to beat the explosion problem,

(b) you will be able to give a better service without significantly greater demands on luture resources
than you would have had to make if the old system were kept.

MECHANICS OF PRESENTATION

Just a few words on handling the presentation. You will have accumulated lots of data, but pick out only the
significant material. Present this visually if possibie, but only if good quality reproduction is available.
Use a team approach if you can. Let the people who helped prepare the propossl share in its presentation. You
will do a better job of presenting your case, and you will have the experts with you to answer the searching
questions - better answers than you might have given on your own. Keep the presentation as short as you can.
Your management have lots of other problems to consider, and it won't help your case to try to oversell it.

Have your complete presentation available in written and tabular form as well. It is almost sure to be needed
in both forms at some time.

FINAL CONSIDERATION 4

A final word of waming. Don't sit back and wait for the big day of the presentation. It is unlikely that
you will get either a yes or no answer. A more likely outcome is a conditional yes; that is, the plan seems
acceptable, but would you please examine certain points and provide a supplementary brief. If you could guess
in advance what these points might be, you would have tried to include them in the origical brief. Therefore
they should be unexpected. Try to hold your study team together until after the presentation, so that you can
quickly swing them into action to collect or analyse data relevant to these additional questions, and provide
the answers before management have forgotten the original presentation.

If it sounds as though we had all these ideas worked out in advance, it is not so. We groped our way into
some, we stumbled over others, and we only understood certain ones by analysing them after the event. But if
by presenting them now we have saved you some of our wasted efforts, our experience will have paid for itself.

[ S .
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SUMMARY

Discusses changes in operations and some of the problems occurring in the transition
from purely manual operation, through partial mechanisation, to a propcsed comprehensive
computer system in an organisation handling 46,000 new titles annually. Partial mechanisa-
tion has involved the introduction of tape typewriters for typing bibliographic data and
the production of printed indexes from these data using a buresu computer. The comprehen-
sive system requiring an “in house” computer will permit SDI, subject searching, announcement
bulletin and index production, and stock control to be carried out.

SOMMAIRE

L’ auteur décrit les modifications de fonctionnement et les problémes survenus au Centre
des Rapports du TIL, au cours de la phase de transition entre opérations manuelles et un
projet de systéme complet d'ordinateur, em passant par une mécanisation partielle. Ce
Centre est une organisation assez importante traitant des rapports de recherche et de
développement soit librement accessibles au public soit classifiés; le stock de rapports
ainsi traites s’ éldve & presque un demi-million par an, et augmente annuellement de 46.000.

C’ est par le systéme manuel que s'effectuent 1’acquisition et la distribution des rap-
ports, et 1'annonce de leur parution dans un bulletin bi-mensuel ainsi que dans les listes
spécialisées; c’ est également manuellement que fonctionne un service d’ informations tech-
niques fournissant des listes de références en réponse & des demandes spécifiques, et des
bibliographies de rapports traitant de sujets d' intér8t général et actuel.

Le preaier stade de la mécanisation a impliqué 1’ introduction, dans le cycle de traite-
pent des rapports, de quatre perforatrices sur bandes utilisées pour inscrire les principales
données bibljographigues de chaque rapport dans la préparation des bulletins d'amnonce. La
bande perforée ainsi produite est traitde par un buresu d’ordinateurs en vue de 1'etablisse-
ment d' index imprimés. L'etablissement de ces index a permwis de répondre & un besoin des
usagers ot de réduire considérablement le classement des fiches duns les divers index de
références.

Le stade final de mécanisation consistera en 1'installation d'un ordinateur au sein du
Centre. Cette installation a déjd été autorisde. Le aystime complet permettra d' effectuer
toute un- gamme ¢’ opérations: diffusion sélective de 1'information, recherches par sujet,
prépar. - .n des bulletins signalétiques et des index imprimds, et contrSle dea stocks.
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EXPERIENCE WITH A PILOT SCHEME AND
THE TRANSITION STAGE TO FULL MECHANISATION

S.C. Schuler

1. INTRODUCTION

During the past four years, pilot studies have been made on the benefits to be gained from using a compre-
hensive computer system for document handling and retrieval procedures at TIL Reports Centre of the Ministry
of Technology (Mintech). These studies have led to the introduction of some first phase mechanisation and the
use of a computer bureau for the production of printed indexes to the report collection. The decision to go
ahead with the procurement of a computer was recently made and this paper describes the pilot schemes and the
transition stage now reached prior to full mechanisation.

2. FUNCTIONS OF TIL REPORTS CENTRE

The Centre is Mintech’s clearing house for unpublished report literature and its main functions are:-

(1) To exploit the large collections of unpublished reports on Science and Technology, both British
and overseas.

(11) To meet the technical information needs of Mintech, of other Government Departments (particularly
the Ministry of Defence), and their Contractors, and other sectors of 8ritish industry.

(111) To operate technical information exchange agreements with the USA, the Commonwealth and NATO
countries.

The organisation of the Centre is shown in Figure 1 and this includes some statistics relating to its overall
operations. It will be seen that the stock of reports is close on a half million titles and is growing at the
rate of 20,000 per year "in hard copy and slightly more for reports on aicrofiche. The reports are available on
loan to users or for retention for the cost of reproduction.

The aim of the Centre is to collect all reports likely to be of interest to its varied range of customers and
to make them as widely available as possible. This is done through three basic services: regular publication of
abstracts and lists of saterial collected, distribution of a series of leaflets on specific items cof technical
innovatisn under the title Techlink, and a technical inquiry service which includes the compiling of biblio-
graphies to customers’ requiresents.

The major publication of the Reports Centre is ‘R & D Abstracts”. This is a twice-monthly scceasjons journal
containing abstracts of the reports received at the Centre. The subject coverage of the journal is classified
into 22 COSATI subject fields. It is prepared in various editions and an unlimited edition, listing on sverage
300 openly available reports. is on sale.

The reports snnouncement service is complemented by the Techlink service which provides s rapid and selec-
tive comsunication of information on new idess, equipsent processes and meterials to individuals in British
industry. A one or ten page leaflet “Techlink™ (sn example is shown in Figure 2) contains the essentials of &
particular technical imnovetion. The materisl is gathered froe the Centre's collection of reports. froe the
United Kingdom Atomi~ Energy Authority. the National Research Developwent Corporstion snd from the Ministry's
own research and development esteb)lishwents. Each leaflet gives details of where and how further inforwmation
can be obtained.

Techlinks are desigred as a personal service restricted to those in British industry who are concerned with
research. design snd developwent and who can directly expleit the inforestion presented. The subjects covered
are classified under 52 headings and customers receive only those Techlinks that are relevant to their interests.

The techaicel laquiry service is based on s cosprehensive card index to the report holdings ssintained at
the Centre. Subject searches are sade on request mnd bibliographies in several subject fields are pudlished at
regular intervals.

3. LINITATIONS OF RANUAL SYSTER AND NEED FOR MECHANISAYION
The sanual system iavolved the maintenstice of five separate card catalogues. (Title., Persuaa) Author,

Originstor, Contract Number and UDC Subject). The cards (now over ome million) were produced from the pintes
used for printing the “R & D Abstracts” journal and spproximstely thirteen thousand were supplicd fortmightly.
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The manual sorting and interfiling of new cards was a formidable task with no prospect of increase in
clerical staff. Other limitations of the manual system were a lack of printed indexes to “R & D Abstracts”, a
pressing need for larger nupbers of subject searches, inadequate Libliography service and shortcomings in the
stock control and munagement statistics.

It was evident that many of these problems could be solved by automation which would also offer potential
for fuller services. Accordingly, a small team was set up in 1965 to report on the feasibility of applying
sutomatic data processing within the Centre. Several reports have been produced including TIL Report No. 121,
describing the input and output problems; Report No. 162 and Report No.18? which describe the main findings of
the feasibility team.

In 1967 it was decided to go ahead with Phase 1 of mechanisation which involved the introduction of tape
typewriters into the report processing cycle and the processing of the punched paper tape at a computer bureau
for the production of printed indexes. During the period of Phase 1 financial approval was being obteined for
installation of an in-house comprehensive computer system, the main services of which are shomn in Figure 3.

4. INPROVED PROCEDURES (PHASE 1)

The first stage of Phase 1 was to obtain tape typewriters for typing the main bibliographical data. The
individual (first generation) tapes produced would be then edited and re-run through the tape typewriter to
produce offset litho plates for printing the “R & D Abstracts” bulletin. The system adopted separated the
various data fields in each bibliographical record by an Item Beparator Symbol (ISS) (an inverted delta V).
Concurrently a continuous second generation tape containing bibliographical details only would be punched for
input to the computer burean which would sort the data into the order required for printing the various indexes
to “R & D Abstracts”. Exmmples are showm in para. (q) of Annex 1.

4.1 Tepe Typewriter Systes

After a survey of machines already in production, an order was placed for four Vonamstic tape typewriters
from Business Data Products Ltd., and delivered during the later part of 1967. Figure 4 shows one of the
machines in use. Operator training and tape program development occupied a period of some months, but the
systea became fully operational by June, 1968.

The Vonsmatic tape typewriter utilises an IBM Model “C'* standard electric typewriter. The models supplied
to TIL each have one punch and two readers capable of reading either punched tape or edge-punched cards. 1S0-7
eight-channel code is used. In the first four machines functional and progrsmming keys are arranged in a panel
on the working surface to the right of the typewriter and these include a coding key which when depressed
allows functional codes to be punched into a tape. Operating speeds are: - typing: 600 characters per minute;
reproduction: - 500 characters per ainute; tape skip:- 1,200 characters per ainute. One reader is housed in a
well at the left of the typewriter and the second reader is a separate unit shich can be moved to any convenient
position on the working surface. The punch is at the right hand side of the control key panel. Override
svitches are fitted at the front of the desk to the right of the typist. These include skip and stop overrides,
and & switch which will preven: the 1SS aymdol from being printed, although it still reproduces on & second
generation tape which is being punched. A fifth sachine sas subsequently ottained. This is an improved model
using solid state circuits and the reader and punch are in s separate unit to the right of the typewriter desk,
the control keys are in a row in front of the reader and punch.

4.2 Probless Emcommtered with NMachinme Qperatioms

Inftially teething troubles w.re experienced with the tape typesriters. Intermittent fajlures of the punch
units were canted by high room ssbient temperatures and the close proximity of an electricity substation makxing
the power supply voltage alweys on the high side. Voltage stadilisers were fitted snd better room tesperature
control effected to give s improvesent.

It cemnot De too stromgly saphasised that the computer tapes must be accurate. The tapes must be free from
parity errors (i.e.., a8 odd nusber of holee 1a cse code), a8 such sn error censes the tape resder of the com-
puter to reject the tape. The computer program (ounts both the numbder of IS5 sysbols and also of line feeds
(carriage returns) after certain fields in each item. To ensure that these are accurate, it is, therefore.
necesstry to resd each computer tepe through one of the tyjewriters end priat out the contents. An occasionsl
parity error cen be corrected using a hend punch (if the error is due to & sisaing bole this is punched in to
give the correct character; If there is one hole too many the character is deleted by puaching all chennels),
but §f this cemses deletica of sn ISE aywbo] the who'e item sust de %illed'. The °*%ill itew' code {Chennels
2:3:6:8) 1s punched by heod ia the tape f{eed about one inch before the firat square bracket of the item in
question. The computer will them ignore this item which can ba fed in at the end of the next tepe to be
penched. It was hoped that after the first few batches of computer tape these checking rums cuuld be dis-
pessed with, but this hes aot proved possidle. Reading a $0-item tepe tekes from 350-60 minutes, 0 that if the
tape bas 10 be repunched sdd re-resd. the whole operatiom can teke up to three hours.

4.3 Mepert Fiem

The docupent flow processes for Recording, Preparstiom of “R & D Abstracts™ and the Production of Printed
Indezes are shown in Figure 5. The detalled steps in the operations are given fully is Annex ).
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During the implementation of the improved procedures, it was necessary to revise methods of recording and
redesign some of the standard forms in use. Typical new routines include the following:

(a) Movement Card

To eliminate the step of writing the movement card, it was decided that typing the movement card and abstract
would take place in one operation. A carbon-patched flimsy-movement card combination was designed and packs
ol these card-flimsy pairs obtained. The size of the carbon patch was such that when the bibliographical
details and abstract were typed on *the flimsy only the bibliographical details appeared on the movement card. :f

(b) Process Sheet

In order to reduce clerical work, it was decided to adopt the system of marking up the title page of a report
so that as much information as possible could be taken by the typist direct from the report. The process sheet
was redesigned to combine the functions of the original abstract and process sheets.

(c) Edge-punched Originator Cards

A standard entry for the many names and locations of originators of reports held by the Centre is now
achieved by using edge-punched cards. Each originator is allotted & six figure code number. This number,
selected from the TIL List of Corporate Authors relates to a punched card for that originator. A master set of
cards suitably identified is held by the tape typists. The six figur ' code number is not typed on the carbon
backed movement card but is transferred in non-print form to the first generation tape. When the 7. st genera-
tion tape is used to produce the off-set litho plates for *“R & D Abstracts" the six figure code number is again
nut typed but is transferred to the second generation tape.

The movement card, abstract and originators edge-punched card together with the tape are pisced :n a ssall
wallet as showm in Figure 6 for subsequent vetting by the proof checkers and sorting into subject order by the
bulletin editor.

4.4 Preparation of ‘R & D Abstracts"

“R & D Abstracts’ bulletin is offset-litho printed from .... .lith plates typed directly by the tape type-
writers. The detailed steps in the operations are described in para (p) of Annex 1. This method of direct
typing or to printing plstes was chosen as giving the best results with the reprographic equipment currently
available at the Centre.

4.3 Production of Printed Indexes

(8) A contract was let to Internatiocnal Computers Ltd (ICL) who ;:epared the computer programs necessary
for the production of author, corporate author, report number, conference, traaslations and title indexes in
quarterly and annual cusulations, from the dats punched on the paper tape. These form the sair clerical parts
of the indexing systes; the provision of detailed sudject indexes posed other problems which sre salt with in
{b) below.

Arrengesents were made vwith the Central Cosputer Buresu of H.M. Stationery Office, for the provision of
computer time. Each fortnight, paper tape containing the didiiographical data for an fssue of "R & D Adstractas”
is sent to the Bureau. At the end of esch quarter, i.e¢., 6 issues of the Dulletin, the Burem: provides the
print-out for the six indexes. At the end of each year, dats from the first three quarters and the firal
Qarter are cunulated inte annusl indexes. The computer print-out is sent to an agency for the production of
the bound printed indexes. This involves s 36% reduction of s double page cf print-out ot to & foolscep Dlate,
printing. ccllating snd binding. The early trial runs, although usable were very Jissppointing in their legi-
bility. The ordering of eantries was quite satisfac ory and the poor legidility stemm=>d fros a comdination of
factors: -

(i) The type fount on the priater used at the Buresy was not ides} for the degree of reduction required
for printing.

{11) The printer vas run at ita fast speed of 1 200 lines per minute which resuited in letters jumping out
of alignuent end other frregularities.

(§§1) The print ribdbbon slipped resulting fa the loss of the inftfal lotters of lines.

(iv) The typeface wes not alwyrs clesn causing letters such az 8, P, £ to becowe {illed {n.

Attempts to offset the poor quality of the print-out by taking extra care in production of prianting platex
resulted in & sloving down of the printing operation.

In & subsequent run mhich tested the amnual cusulation progras on dats for a half-year, steps were tshem to
isprove the quality of the primt-ost. In particoler, the printer was nwu at the slower speed of 300 lines
per minute, and o8 far es possible the run was sade impediately after the computer primter hed beev serviced.

A such better print-out resulted shich gave very satisfactory indexev.
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{b) A specification for a printed subject index based on descriptors has been drafted and a programming
contract placed with ICL.

The first requirement in developing this index was an authoritative thesaurus of descriptors. The proposed
LEX Thesaurus seemed to offer this and with the advantage that much of TIL's input from the USA would even-
tually be indexed with LEX terms. '

The LEX Thesaurus wes received in December 1968 and descriptor allocation commenced

The subject index will contain subject headings formed from single descriptors or up to three descriptors
in combination. Skilful editing is required to give consistent headings.

In the computer input, the start of un index heading in the 1ist of descriptors is indicated by an asterisk
and the end of a heading by an oblique stroke. If two or three descriptors are used in the hesding, they are
separated by commas. For information retrieval as distinct from subject index compilation, commas and cbliques
can be given equal value as descriptor separators.

In this example of input the underlined descriptors are the index headings which will be listed with up to
82 characters of report title, the TIL Accession number and “R & D Abstracts’ location number in the final
subject index.

/* Ocean waves, mathematical models /* Shallow water drodynamics/ Two-dimensional flow/
Beaches/ Deformation/ Numerical methods and procedures/ Programming (Computers)/ Mapping V.

4.6 Techlink Service - Use of High Speed Addressing Machine

Although not strictly part of the Phase 1 plan, an Elliott Lymatic 7000 high speed addressing machine has
been installed to cope with distribution to the 4500 Techlink recipients.

Addresses are printed from small stencil type address cards. Outside the typing area of the card is space
for punching up to 60 holes to provide coded information for selection of addresses.

For Techlink operation the holes are used as a series from 1 to 60 and each hole represents a specific subject
code desired by the addressee. The holes can bhe programmed to convey other information.

The machine can address postcards, envelopes or print lists on roll paper &t a speed of 7000 addresses per hour.

3. TRANSITION TO COMPUTER OPERATIONS (Phase 2)

Having now gained experience in the Phase 1 stage of mechanisation work has been proceeding on the prepara-
tion of an operational requirement for the computer and the necessary case writing to obtain financial support
for the project to proceed.

5.1 Operational Requirement

A typical computer configuration to carry out the Centre’s operations would consist of a central processor
haviug a 64K character core store with two tape decks and two, or possibly three, exchangeable disk stores
depending upon the way in which the files of data are to be held and manipulated. A punched paper tape reader
will be required and also, probably, a card punch, and output will be via a fast line printer capable of
printing in upper and lower case and offering about 120 print positions. The possibility of carrying out the
pain printing operations in an off-line mode is being investigated and means are being sought for providing
output suitable for driving computer-controlled photo type-setting equipment at some future date.

The main elements of the input program are shown in the Operational Requirement, (Annex 2) and programs for
setting up files, sorting end printing data, retrieving information and carrying out control operations will
be specified when the choice of equipment has been made. The extent * which “program packages' can be made
available by manufacturers will inevitably influence this choice.

5.2 Planning Networks

Jefining the operational requirement is an important stege but equally important is the way in which the
computer, when ordered, is integrated into the organisation.

It is necessary to define the problem and to plan the whole project so that each task involved in implemen-
ting the project is performed at the correct time and in a prescribed meuner.

There are several key stages involved in the drawing up of plans and these include:

(1) Group the individual tasks under functions and areas of responsibility to give & better understanding
of the work and define & network of the plan.

(i1i) Agree on the staff resources necessary and estimate the duration of each activity and calculate the
critical path.
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(i11) Define the job specification snd responsibilities for each staff member required tc implexent the plan.
Set up reportiag control and progressing procedures.

(iv) Prepare plans and charts to utilise staff, establish separate charts to progress each function and !
relste these to the whole project.

! The Pert Chart ‘Jan. 19689) for the early procurement stages and the recruitment and treining of staff
i for the TIL Compuater is shown in Figure 7.

5.3 Looking Ahead 4

The pilot stage of mechanisation at the TIL Reports Centre is now merging into the computer procurement
stage. Discussiong are currently taking place with computer manufacturers, four of whom have made preliminary
submissions. These discussions are desigued to relate recent developments in information retrieval techniques :
to the Centre's needs and the 7inal specification will be drawm up having regard to the extent to which proved
hardware and ready msde progrums can be incorporsted.

An 1llustration of the Centre’s current overall processee and services is given in Figure 8, the exira
; services to be provided when the on-site computer is fully operational are indicated in the ‘close lined' areas.

As a further longer term development the Centre’s computer could be used as Mintech’s focal point for inter-
connection with other Isformation Centres on the lines ahown in Figure 9.
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' ANNEX 1 4

DETAILED PROCEDURE FOR TAPE TYPEWRITER SYSTEM

i The main steps in procedure now in operation are:

(a

~

After duplicate check, a new report is given an accession number. The number is stamped on & movement
card. A temporary 5 in. x 3 jn. card for the Originator card catalogue is written.

(b) The report title page is annotated according to the process sheet layout. Items to be recorded are
ringed and numbered according to the numbered fields in the process sheet. The relevant boxes in the
movement card are ticked when the typist has an entry to record.

~

Edge-punched originator card is selected.

(d) Carbon-backed flimsy + movement card + originator card are placed inside a wallet and together with the
process sheet are placed inside the report.

!

|

{

| «
\ .

|

|

oyl
(e) Report passed to subject analyst.

(f) Analyst either snnotates an author abstract in the report or writes en original abstract on the process
sheet.

(g) Analyst allocates UDC numbers and Descriptors using the LEX Thesaurus and writes them on the process
sheet.




(h) Abstractor writes bis recommended distribution on the movement card.
(1) Report + process sheet + wallet contair'ng the cards is passed to the tape typist.

(§} The typist has the tape program permanently in Reader 1 of her machine. She removes the flimsy and
aovement card from the wallet and places it in the typewriter. She places the edge-punched originator
card in Reader 2.

(k) The typist carries out a prescribed series of operations; typing the items of bibliographical informa-
tion from the title page of the report and calliug in the tape program by pressing the “Start Read”
button of the machine after completing each item of data.

(1) After the sbstract is completed and the tape program run to the end, a short length of tape feed is
punched, the tape torn off, folded and inserted in the wallet together with the flimsy + movement card and the
originator card. The wallet and process sheet are returned to the report which is passed to the checkers.

! (») The checkers mark small corrections on the flimsy. For major errors, the report is returned to the
! typist to punch a new tape.

(n) The checked sbstracts plus reports are passed to Editor, *“R & D Abstracts’’ where the flimsies are
detached and the movement cards returned with the reports to the Distribution Section. The flimsies are
kept in the wallets with their respective tapes.

¢ ) (o) Editor, “R & D Abstracts” edits abstracts, verifies UDC numbers and descriptors and allocates appropriate
i COSATI field and group number. Abstracts are sorted into field and group order and numbered serially
with an item number.

! (p) The wallets containing the flimsies plus tapes in their serial order are pessed back to a tape typist.

i The first tape is pi: 2d in the reader and an offset litho plate placed in the machine. The first subject
3 heading is typed from the keyhoard with the punch switched off. The first abstract is then run through
3 the reader, the punch automatically being switched on by a code at the start of the tape inserted
‘i originally from the tape program. A code punched in the tape from the proyram automatically stops the
tape after the first square bracket so that the item number can be inserted from the keyboard. At the
same time as the plate is typed, a second generation tape is punched but a code in the report tape inserted
by the tape program automatically switches the punch off before the abstract so that only the biblio-
graphical details appear on the computer tape. The punch is sutomatically switched on at the end of the
abstract and the machine stops so that the typist can press the Tape Feed button to give a short length
of blank tape before the next item. The next abstract tepe is then inserted in the reader and the process
repeated. Further subject headings are typed on the plates (but not on the second generation tape) as
required. Each second generation computer tape normally contains fifty items, an arbitrary number chosen
for convenience in handling. At the end of each tape the typist types TC4, a signal to the computer that
the end of the tape has been reached. Errors in the original report tapes indicated by the checkers and
editors can be corrected during typing the plates by switching the reader into single step before the
" error, typing the correct characters manually and moving the tape the correct number of codes past the
g error.

(q) Examples of Tape Typewriter Output
(1) First Typing

| : {] ERDE-13-R-68 V ¥ ¥ UNLIMITED

v Explosives Res.+tDev.Est., Ministry of Technology, UK
COMPATIBILITY OF WHISKERS OF SILICON NITRIDE, SILICON CARBIDE AND ALUMINA WITH METALLIC
MATRICES AT HIGH TEMPERATURES

Cannell, J.C. 8.1968 50pp 15ref
v V WAC-189-011
v

UDC. 669.018.95/661.665. 1/661.862. 22/546. 284’ 171

This report describes the continuation of & series of high temperature compatibility trials,
screening various combinations of whiskers and metals for prolonged service at 1100 °C, as

l a preliminary to possible development of composite turbine blades. The trials showed that
?- ! only one sample of alumina whiskers remained stable even in pure nickel. GMWH

AL

l.
gg ‘ (2) The tape from (1) is run through the machine cutting offset litho plate and producing nd *
‘ generation tape

The following is the R+D Abstracts entry:

(1001-6901)  ERDE-13-R-68 UNLIMITED
| Explosives Res.+Dev.Est., Ministry of Technology, UK
! ! COMPATIBILITY OF WHISKERS OF SILICON NITRIDE, SILICON CARBIDE AND ALUMINA WITH METALLIC ;
NATRICES AT HIGH TEMPERATURES ot

Cannell, J.C. 8. 1968 50pp 15ref
WAC-189-011

—
|

P
’
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UDC. 669.018.95/661.665. 1/661. 862. 22/546. 284’ 171

This report describes the continuation of a series of high temperature compatibility trials,
screening various combinations of whiskers and metals for prolonged service at 1100°C, as &
preliminary to possible development of composite turbine blades. The trials showed that only
one sample of alumina whiskers remained stable even in pure nickel. GMH

(3) Print-out of Ind generation tape

{1061-6901] ERDE-13-R-68 V ¥V ¥ UNLIMITED
V  445000Explosives Res.+Dev.Est., Ministry of Techmology, UK
v COMPATIBILITY OF WHISKERS OF SILICON NITRIDE, SILICON CARBIDE ZND ALUMINA WITH METALLIC
MATRICES AT HIGH TEMPERATURES
v
v
v Canrell, J.C. V V 8.1968 V 50pp 15ref
v V  V WAC-189-011
v v
Y\'
v
ANNEX 2
OPERATIONAL REQUIREMENTS FOR A COMPUTER IN TIL REPORTS CENTRE
1. The Task

It is intended that the following work will be undertaken by the comput.r:-

(a)

(b)

(c)

()

(e)

Selective Dissemination of Information. This service will be based upon the matching by computer of
index terms defining a document’s contents against similar index terms defining a user’'s field of
interest. A successful match will result in a print-out of bibliographic information and details of the
user’s organisation and address

Subject Searches. Searches are carried out in response to requests which can be translated into
computer index entries.

Special Bibliographies. It is a necessary function of TIL to offer to its customers, from time to time,
bibliographies concerned with particular subjects, authors, etc.

Printed Indexes. Experience has been gained in the production of printed indexes by computer bureau.
This operation makes use of punched paper tape produced by TIL tape typewriters.

The Printing of Abstract Bulletins. "R & D Abstracts” is currently being reproduced from offset-litho
masters created by the tape typewriters, but it is intended that the computer print-out will be used to
produce the litho masters. Print quantity and format considerations are such that a single case fount
is unacceptable, so that this task depends upon the provision of facilities for printing in upper and
lower case.

Stock Control. New documents will be subject to stock control by computer. Retrospection offers
difficulties, but the processes of document contre® -~ © '"at the records of existiug reports for
which there is a continuing demand may be gradually a..

The above tasks will not necessarily be underteken in the order shown.

2. Activity

A summary of the work load is given in Appendix 1 - File Contents. Other Appendices covering Input and
OQutput Volumes are available.

Since the processing routines will depend upon the system and equipment employed, no attempt has been made
to estimate the activity due to intermediate processing.

3. Capacity

The equipment must have the capacity to process within & single week's shift the average load imposed by the
task defined in Sections 3 & 4 including at least 8 hours for parts (a), (b) and (¢) of Section 3, and an

allowance of 100% of the job time for parts (d), (e) and (f) to cover contingencies

The configuration should be capable of considerable expansion.
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4. Equipment

Computer equipment approximating to the following configuration is envisaged: -

(a) Central Processor having not less than 60K character core store (or its equivalent).

(k) A console typewriter.

(¢) Punched paper tape reader capable of reading ISO7 code.

(d) Punched paper tape punch.

(e) Line printer:- at least 120 print positions; upper und lower case character set with special symbols.

(f) Magnetic tape and/or direct access magnetic storage capable of handling the input and output volumes
indicated in Appendix 1 assembled into appropriate files. This equipment should include at least two
tape decks capable of reading and writing 7-track magnetic tape at a packing density of 200 rows per
inch, in accordance with BSS 3958/1966; capability of reading and writing at 556 rows per inch is also
desirable.

(g) Voltage regulation may be required.

The tape typewriters used to prepare computer input produce tape in the ISO 7 code having even parity in the
eighth channel.

The Department will consider the possibility of obtaining printing facilities separately from the main
computer configuration.

5. Equipment Trials

Acceptance of the equipment will be subject to the satisfactory completion of equipment trials conducted by
the Technical Support Unit of the Ministry of Technology on behalf of H.M. Treasury and H.M.S.0.

6, Demonstration

As part of the process of evaluation the equipment manufacturers may be asked to demonstrate selected tasks
on the proposed equipment.

7. Software and Systems Support

Manufacturers will be asked to provide details of the systems and software support which will be made
available.

8. Program Testing

Manufacturers must be able to offer facilities for testing programs prior to the delivery of the equipment,
on a configuration simjlar to that ordered.

9. Cost of Equipment

The computer and peripheral equipment may be purchased or hired. If purchased the price ie not expected to
exceed £...,000. If it is decided to obtain printing facllities separate from the main computer configuration
(see Section 4) the cost of printing equipment will be deducted from this sum.

10. Delivery

The date by which delivery of equipment can be offered by manufacturers will be an importeant factor in the
evaluation of tenders.

11. Location R

A computer 1s to be installed in Block i. of Station Square House, St. Mary Cray, kent, in accommodation
which has been set aside on the ground floor.
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Lo FILE CONTENTS

The file structure must be compatible with the equipment employed. The following structure would enable the

essential TIL operations to be carried out, but it is realised that alternative file structures could be O
effective.

et i A AU e P 4 7

1. Processing of Main Bibliographic Information (MBI)

Each document processed could constitute a record in a file held for this purpose. A maximum of 3,"70
characters should be allowed for each record, the average being about 1,600 characters. The following data will
be covered: -

Max. Ave. ;
P Accession NUBDer. .. ......vvvreinrienerereenerannnranes 20 Ch 14 Ch !
. Originator's Number.................c.oiveiieniinneinnn, 24 17 #
! Other Reference Numbers (Up t0 3).........covvvvvnunnnns 72 24 ].
Originator’s Identity (including country of origin)..... 12 48
Personal Author or Authors (up to 5).................... 130 52
Foreign Title....... ... it inii i eieeninannnnn 250 12
Title (Bnglish)......oivriiiiii it iieiervnennnnnnes 250 120
Conference PaDEY. .. ... ..covvierueineronennrenorennansssns 250 25
Date Of RePOTt. .. ..vviveritaiiiierinrrrersrnansenneenen 8 4 h
Security and Availability Classification................ 24 2
Contract Number and Perdod.............c.cooiiiiinnnnnns 28 14 1
Project NUMDer. ... .ovvieeiiiin e ierneeernrereenesasenans 24 12 ] Q
: Pagination. ........ooiiiiiiiiiiii i i i i 14 9
b Abstract Location Reference.................c..ooouieenns Y 13
} i 011100 o 13 1+ of - T O 300 200 .
i Abstract (see NOte 1)......covriiirnrenriininnennennnnas 1500 1000 '
2983 Ch | 1566 Ch !
i
: Allowing 20,000 items per year for five years, the total current file length would be 100,000 items, i.e. a ;
b maximum of 300,000,000 characters approximately. 3
: 2. Stock Control (See Note 2) !
Each record in the Stock Control File could be held in two parts as shown. The first part would identify ‘
; the document and the second part would provide space for up to 40 transactions per document. The following
o data will be required: - ]
! o Max. Ave.
o Document Identification
. ACCEBBION NUBD u\'vovoeinitieesieevien tareraennnes 20 Ch 14 G
! Quantity of coples held............oeoiiurennereraranns 3 2
Date of recedpt. ... ...ttt i i e 8 8
Pagination. . ... ... i it e 14 9
1
45 Ch 33 Ch
Transac tion
Copy NUBDOr. ... . . it i ittt i s i e 4 Ch 1Ch
(or Quantity of Copies in Transaction)
Customer Xdentity....... ...ttt 8 6
Lomn DRtA. . . i et it e 3 2
Date of Transaction. ....... ... .. iiiiiiiiiiiiiiiiinonen, 8 8
Subsequent Action Data (loan data and date)............. 11 8
b 2| 3@ ¢
Y §
Allowing 20,000 items per year for five years, the total file length would be 100,000 items, i.¢. & maximum 2
of 5,000,000 characters of identification data and, say, an average of 30 x 2,500,000 characters of transactions. ‘?f
This represents a total of 80,000,000 charsctr~s approximately. i

e~

TR A s L

e s . — e— TS e e




18

3. Subject Searches

Subject searches (information retrieval) will be based upon the use of descriptors, so that a compact file,
r-lating descriptors to document reference numbers only, wiil be required for search purposes.

If the file is held in “inverted” form, then, allowing for a thesaurus of 15,000 descriptors having an
average of 80 document reference numbers allocated to each in five years, the file will contain at least

5,000,000 characters.

4. Printing of “R & D Abstracts” and Indexes

The data required for the compilation of “R & D Abstracts’” could be accumulated continuously and held in a
separate file for such time as will be required for the printing and issue of the bulletin and its indexes.

The data required for the compilation of the Indexes to “R & D Abstracts’ could also be held separately for
the convenience of printing.

There will be four quarterly cumulations and an annual cumulation of the Indexes so that the file will require
regular updating throughout the year. A fresh start will be made after the issue of the annual cumulation.

5. Selective Dissemination of Information (SDI)

Capacity will be required for storing customers’ profiles (ree Note 3) in the form of lists of descriptors.
TIL serves some 7,000 customers, but it is expected that about 800 different profiles would be registered when

the service is fully developed.

Max. Ave.
Descriptors per profile...........covviiviveriennnenan. 300 Ch 200 Ch
NOo. Of Profiles.......covviinieieinntinnansinnnennennnns 800 800

240,000 Ch | 160,000 Ch

Thus an initial space allocation of 200,000 Ch should suffice, with possible expansion to, say, 2,000,000 Ch
as the system develops.

Notes
1. The abstract is not alweys required as part of the main bibliographic information. It may, therefore, be
desirable to hold abstracts on a separate file with suitable cross references.

2. Stock Control transactions generally fall into two broad classes, i.e. current and completed. The stock
control file could thus be held in two parts accordingly.

3. A *profile” is a definition of the field of interest of a customer in the form of a list of index terms
(descriptors).
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‘ industry ’

research '
C () :::::D MINISTRY OF TECHNOLOGY
ECHLINK ’

Productivity Services and Information Division

Subject Code 9, 15
Serial No. 5

CONNEXION TO FLAT STRIP CABLE

This is a quick and simple method of making satisfactory connexions to the
individual cores of multi-core flat strip cable. The connector combines the
cores and insulation into a mechanically and electrically reliable unit on which
control boxes and service outlets can be mounted.

The unit has a base on which the cable is located and tensioned by clamping
strips. Over this is placed a connector plate having a series of toothed metal
strips (the number depending on the circuits involved) and two transverse seri-
cylindrical projecting bars corresponding to recesses in the base. As the
connector plate is tightened down, the projecting teetl perforate the insulation
of the cable and form wiping butt joints with the conductors as they are drawn
inwards by the entry of the projecting bars into the mating grooves. The
connexions so made are brought out to 'potted' multi-way terminals.

Since the heat dissipation of flat strip cable is superior to that of other types,
voltages and loadings can be increased without disproportionate increases in
size and weight. This method could therefore be incorporated in the modules

of industrialized building systems to carry lighting, telephone and other circuits.

INFORMATION FROM

Signals Research and Development Establishment,
Christchurch, Hants.
Tel 0425 2 2361

Fig. 2

Fig.2 Example of s Techlink
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REPORT FLOW
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< —
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R&D ABSTRACTS

S

PRODUCTION OF
PRINTED INDEXES

g

LOW TECHNICAL ABSTRACTING BIBLIOGRAPHIC DATA, PAPER TAPE
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ELIMINATED INDEXING ABSTRACTS TYPED
|
TYPING CHECKED
CORRECTED
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REPRODUCTION
AND
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INDEX CARDS
PRODUCED
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%
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SUMMARY

The paper briefly outlines tle early history and development of the ESRO/ELDO Space
Documentation Service. The inscallation of the new direct access remote console system
(NASA/RECON) is described. The necessity, and difficulty of talking to the multilingual
European user is emphasised. Cost considerations are mentioned together with the user’'s
requirements in this respect. The current feasibility and design study for the creation
of a databank on electronic components and materials is outlined. The possibility of
inter-disciplinary international direct access computer systems is suggested.

SOMMAIRE

Cet exposé retrace & grands traits les débuts et 1'évolution du Service de Documenta-
tion Spatiale de 1’ ESRO/ELDO. L'auteur décrit 1’ installation du nouveau systéme & accés
direct et pupftre commandé & distance (NASA/RECON). Il souligne la nécessité de parler &
1’utilisateur européen multilingue, et les difficultés impliquées. 11 mentionne certaines
considérations de co@t, ainsi que les conditions requises par 1’utilisateur dans ce domaine.
11 expose bridvement 1’ étude de conception et de practicabilité actuellement effectuée et
portant sur la création d’une banque d’ informations sur les composants et matériels élec-
troniques. Il suggdre enfin lu possibilité de systéimes d’ordinateurs inter-disciplinaires

4 accés direct.

O
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THE USER AND THE AUTOMATED SYSTEM
IN A EUROPEAN ENVIRONMENT

N.E.C.Isotta

INTRODUCTION

The European Space Research Organisation was established by the Convention of 14 June 1962, and came into
force on 20 March 1964. The ESRO/ELDO Space Documentation Service was not immediately set up; it was first
established in November 1965 so that the development period has been somewhat shorter. During 1968 ESRO
launched three satellites and thus achieved for the first time, full operational status. Although modest by
comparison with the NASA achievements, they represent the most complex satellites ever designed and built in
Europe, or operated from Europe. Not surprisingly, due to its later initiation it is expected that the Space
Documentation Service will only be providing all the services envisaged from 1970

In a “Study of mechanization in DOD libraries and information centres’ (Ref.1) as long ago as September 1966
the following conclusion was drawn: “the survey data clearly indicate some cases in which a program of mech-
anization was initiated and pursued simply because it was the ‘thing to do’. Several of the systems seemed
remarkably able to operate and to expand in the vacuum of a nearly complete absence of considerations of user .
needs.” It seems however, that in many of these cases what really happened was that machine time and pro-
gramming effort were probably available free of charge and that therefore the ‘thing to do’, which was in any
case interesting, became feasible, and even desirable in order to help justify equipment installed for other
purposes, In the case of ESRO however, an existing computer facility was extensively upgraded in order to
provide the additional power and flexibility which appeared to be necessary purely for documentation purpeses.
In this respect the ten ESRO member states as represented by the delegates to the controlling committees, were
sufficiently far-sighted to see the real need for a system versatile enough to satisfy the varied information
needs, on a centralised basis, of all the member states.

TO DESIGN OR NOT TO DESIGN

Before the establishment of SDS in November 1965, prolonged negotiations with NASA had taken place in order
to arrange an exchange agreement between NASA and ESRO/ELDO. It was more than clear in the esrly history of
the Organisation, that in the first place it would be impossible to build up quickly a useful reference file
in the space field, apart from questions of cost, and that secondly the design of a new information retrieval
system would take too long and would also cost too much. In the circumstances the most obvious and most
logical arrangement was to make use of existing NASA facilities. As a result NASA generously entered into the
information exchange agreement which in a strengthened and proved form still exists today. Under this agreement
NASA provided the magnetic tape files of references to unclassified documents in the aerospace field (some
400, 000 documents). In addition, master microfiche copies of the reports themselves together with the necessary
computer programs to enable the files to be machine searched, were provided. In return ESRO, as far as possible,
acts as a focal point for European aerospace reports. These are sent to NASA completely processed for direct
input to the mechine system.

The system developed by NASA was integrated into the European context with only very minor modifications.
This was a linear file search system which operated as effectively as necessary on the then some 200,000 docu-
ments. For a new-born organisation such as ESRO this system in itself, which was operated in Paris under
external contract, was of inestimable value. It has effectively satisfied the information needs of ESRO/ELDO
staff and institutes in member states until July this year. However, even prior to this date it had become
apparent that both the volume of searching required, and the size of the file itself warranted some fundamental
re-design of the concept. Once again it was decided that ESRG/ELDO could not really afford the full effort
necessary and we turned once more towards NASA. For some time NASA had been developing a large scale batch
processing system for use on inverted files in an IBM 360 system. This it seemed would answer our requirements.
However, an even more powerful development in the form of NASA/RECON made its appearance. With the con-
currence of NASA sufficient funds were made available by ESRO to modify the existing NASA/WECON system, under
contract with Lockheed. for operation in the rather different ESRO environment. The situstion now is that the
RECON system has been installed and is operational between Paris and the ESRO computer centre in Darmstadt,
Germany. Flexibility of this new system is such, that it is immediately clear that the decision not to design
or develop something else was correct.
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TALKING TO THE USER

The recent report by The National Academies of Sciences and of Engineering on “Scientific and Technical
Communication’ (Ref.2) states that “the management of all scientific and technical communication activities
must be as responsive as possible to the needs, desires, and innovative ideas of the scientific and téchnical
groups that they serve. These activities must be sufficiently flexibie to adapt rapidly to changes in user
needs and communication techniques.' This is stated in the report, to be one of three main principles to guide
the management and planning of scientific and technical information programmes and services. However, a
vitally important point emerges in this connection, with regard to the difficulty of knowing the needs and
desires etc., particularly in a multilingual European society. So long as the service concerned remains a
purely passive one it is unlikely that the user will in general take the trouble to communicate his requirements
to the organisation providing the service. A part of the trouble of course, lies in the fact that the user is
normally not aware of changes or improvements that could be made, and consequently of the desirability of making
them. For example 50 years ago the majority of the civilised world was able to exist without a motorcar, and
if asked if they would like one, most people would probably not have seen the utility of such a device.

The first requirement therefore must be to demonstrate what can be done and then to adapt the system as far
as possible, over & familiarisation period, to suit the requirements which emerge from the user, after he has
been exposed to the new technique. This therefore calls for an active approach, inasmuch as the providing

service must go directly to the user. Here there is a difficulty, since if a new, highly technical, development,

such as RECON, 1s available, it is rather difficult to persuade the user that this new tocl is indeed as
powerful as it is. It is conceivable that a touring demonstration unit, which links itself directly to the
computer centre by dial telephone lines, couid be established, on the lines of the touring NASA : -cational
unit. In Europe of course, for an organisation covering 10 Member States the language problem becomes very
important. The ESRO Space Documentation Service’s answer to this situation was to set up its Customer Lialson
Unit. This is a small team of five individuals, with occasionally the help of additional supporting staff
Their almost superhuman task is to cater for the disciplines covered by the NASA documentation system, in any
one of the 10 Member State languages. I think you will realize that to do this job properly, almost certainly
a much larger staff unit would be required. However, I think you will also agree that in this nucleus of five
people, we have o rather unique approach to the problem. It can be regarded as a spearhead sales force with a
portfolio of services, which often by the way have to be paid for, just as if it was a collection of detergent
samples. Perhaps in a way the latter are easier to sell, particularly with the addition of an enzyme or two.

THE IMPORTANCE OF COST

A wide divergence of opinion seems to exist on the question of the correct price for a computer search
(apart from the question of actual cost). A librarian user would invariably say the machine services are too
expensive for my budget; a market research consultant will say the services are too cheap, and therefore they

~will not be appreciated at their true value. Somewhere in between lies the user, who if he has a real need

would almost certainly pay whatever is a fair price.

We have found that it is easier to promote the use of mechanised services on a paid basis for retrospective
searches of a large file, where the amount paid bears some relation to the true cost of the search. The user
himself, can usually see the major advantages in being able to coordinate numbers of terms at a time, wnilst
searching a large collection. SDI services however, although extremely popular, prove more difficult on the
rather more expensive tallor-made system. Thus emulating NASA, although in this case quite independently, we
have found it necessary to introduce what we call a Standard Profile service, and NASA calls “SCAN”. 'The
Stendard Profiles are obtainable at roughly 1/5 of the price of the tailor-made product. They are of course
not tailor-made, but they are produced on s continuing basis and they clearly satisfy a customer requirement.
The effect of the introduction of this new service this year, may be seen in the attached graph. It is an
interesting fact that relevance levels need not be too high if the customer pays for the service, unless he
pays per item. Most of them consider that a little *“noise” is acceptable, even a iittle desirable, since it
offers a liuited facility, although admittedly a poor substitute, for browsing.

THE USER'S REQUIREMENTS

In general, when the user ia paying for the services provided, the first requirement seems to be speed of
response. In many cases even lists of accession numbers are preferred if they can be obtained quickly.
Consequently, the argument is that with a basic list of references, the user can often immediately find some
of the more important items for himself. Subsequeatly, if a comprehensive bibliographic listing follows the
initial list of accession numbers, the user may make & second melection of the items of secondary importance,
based on the fuller information provided.

The next requirement appears to be full coverage of available sources. It is fairly clear that many users
would like to be able to go to one unique centre for documentation on any subject need. I believe that some
documentation centres in Europe are working towards this ideal, but there are of course the usual difficulties
with regard to mixed machine systems. The MARC system would appear to ba one of the first steps in this
direction, and we are watching this with considerable interest.

The third requirement is docuwent availability. As mosc of us well know it is very little use whetting the
user's appetite with long lists of unavailable publications. We ourselves are only able to provide copies of
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certain NASA documents from the microfiche file deposited with ESRO by NASA. In this respect there is a
definite lack in the completeness of the service we offer. However, you are familiar with all the difficulties
connected with copyright and storage problems.

Finally cheapness of service is of importance for routine maintenance of users’ information needs. Most
people will pay large sums for urgently required material, if they are sure that the service is fast, and that
they are getting as complete a coverage as possible. We have a peculiarly difficult situation, in as much as
we provide both free and paid services at the same time to the same users. Currently we are thinking of
changing our price arrangements so that only retrospective file searches are provided free of charge. 3uch
searches would only be made available of course to institutes in member states actively engaged in the ESRO
programme,

NEW SERVICES

A new service is emerging from a requirement first stated by our Establishment in Holland, the European
Space Technology Centre (ESTEC). This is the ESRO Establishment where current satellites are designed and
tested. The problem here is one of selecting from & large number of alternatives, as js for example necessary
when choosing a material or component for a particular application. We are therefore now in the feasibility
and design study stages for a new project which is the creation of a databank of information on electronic
components, with the capability for extension to include other data fields such as, for example, materials for
use in the space environment. Initially this will be a databank of quality and reliability test data, to be
used as an aid in the seiection of high-reliability electronic components for use in ESRO satellites. In
addition however, we plan that the databank should contain a basic level of manufacturers’ catalogue data, for
all European electronic components.

L[]

Access to the data will be possible by conventional batch processing, which will provide for the generation
of selective dissemination notices presenting detailed information on each component selected, and for search.
queries to be processed against the entire databank. In addition a remote on-line interactive interrogation
system will be implemented utilising the same peripheral equipment as NASA-RECON. The input, display and
printout of graphical data is being examined and will be incorporated at an early date. A third mode cf opera-
tion is possible which is expected to be used extensively not only by SDS documentalists, but also by scilentific
and technical staff when copious output is expected. This is intermediate between batch-mode and on-line inter-
active mode and is a form of remote batch entry, profiles or search queries will be defined using the terminal
and then stored for later processing in the batch stream on a priority system. A generalised system flow diagram
is shown.

Clearly the databank now envisaged riiould be potentially very valuable not only to ESRO, but also to the
entire European electronics industry. We intend that it should be fully exploited by making available a variety
of services against subscription. Taese will include say, fortnightly current awareness notifications of newly
introduced products in considerable detail. Later we would hope to produce quarterly and annual cumulative
specific catalogues. Evidently also, c search against the entire data set would give a state-of-the-market
survey.

CONCLUSIONS

In a paper entitled “Planning and Development of the European Space Documentation Service: an Example of
International Collaboration’ (Ref.3), the author stated, “It is at least in theory possible to imagine a group
of countries deciding to create an informetion system related to several scientific and technological user-
areas ..... there is a real prospect that with large third-generation computers a system of direct interrogation
of the computer by users will become pcssible. The implications ..... require urgent study ..... * This paper
wag written in 1967 and the conclusions are even more valid today. The NASA documentation system already
covers a large number of disciplines, and based on it, we in ESRO, can provide a nusber of services, including
direct access capabilities. The addition of databank features, also with direct access possibilities, increases
the scope of services available. It is also conceivable that the NASA system will be applicable to other
docuzentation files in the near future.

All the ingredients are there - is the user yet educated enough to act as the catalyst which produces the
ultimate system?

s e . -
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Careful planning end tactful action to ready the organization are critical to the
success of automation. 1In spite of the obviousness of this platitude many egregious
system failures have resulted from unrerognized orgenizational resistance. The aszault of
the system anulysts and programmers is often eiiher neive or machiavellian; naive when it
e3sumes that cowputer technology is the wave of the future and no rational employee could
object to the new system; machiavellian when technolo~y is used as a pretext to wrest
control of the organization’s information network and, thus, ~ontrol of the organization
itself. To facilitate an effective automation, management must recognice these potentials
for conflict; act to resolve those which develop; develop and maintain a climate hospitable
to change; involve personnel throughout the organizatioa in System design and development;
recognize and act to reduce unrealistic uncertairties and feais; contrnl the enthusiasms of
the technologists; and insure that employees are trained to accept new ways and ncw roles

“As the births of living creatures at first are ill-shapen, so are all Innovations. which
are the birth- of time.”

Bacon

SOMRAIRE

Une planification approfondie et des dispositions pleines de tact sont des atouts
essentiels au succés de 1’ autcz.tisation d’une organisation. En dépit de 1'évidence de
cette remarque, on enregistre des échecs nombreux et insigses résultant d’une résistsnce non
reconnue de 1'organisation. Les méthodes d’approche des analystes de systémes et des pro-
grammeurs sont souvent nafves ou machiaveliques: nailves lorsqu’elles posent en postulat que
la technologie de 1'ordinatour est la voie de 1’ avenir et que nul employé doué de raison ne
peut émettre d’objection & 1®égard du nouveau systéime; machiavéliques quant la technologie
sert de prétexte pour obtenir par la force le contréle du réseau d' information de 1’ organisation,
et ainsi celui de 1’'organisation elle-méme. Pour faciliter une automatisation et la rendre
efficace, la direction doit reconnaftre ces causes potentielles de conflit; prendre des
dispositions pour résoudre ceux qui apparaissent; créer et maintenir un climat favorable au
changenment: faire en sorte que le personnel de toute 1'organisation soit concerné par la
mise au point et le développement du systéme; reconnaftre certaines incertitudes ou craintes
non réalistes, et s’ efforcer de les réduire; modérer 1’enthousiasme des technologues et
s’ assurer que les employés regoivent la formation propre & leur faire accepter de nouvelles
méthodes et de nouveaux réles. ¢
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PREPARING THE ORGANIZATION FOR AUTOMATION

. Davis B.McCarn

The preparation of this paper has been = humbling experience. A hurried review of fifteen years of computer
systems development and sdwinistration revesled a singuler gap with regard to organized thnought on preparing
the organization for computer systems. Upon further reflection 1t seemed clear that the probleca was far from
trivial, and, in fact, the majority of known system failures had probably resulted from man rather than machine
problems. I had been certain that the textbooks and professional litereture would provide the framework and
strategy I had missed in my previous reading. I went through my two feet of cld Datamation magazines; I found
no articles at all! Somewhat shaken I turned to the Computing Reviews (Refs.2-5) and seerched 1960 to 1967 end
found pothing. While I am not a good searcher and there may he articles I missed, the conclusion stil)l seemed
inescapable that the information technology professjons in their professional literature were unconcerned about
actualiy getting organizations to adopt their systems. But the problem is very real, and multiplying “user
needs” studies bear mute testimony to doe aspect of it.

As sn example of a typical problem, I had occesion not long ago in & previous job tc observe the floundering
of a new system developmert effort, a larg¥-scale, integrated, on-line, iaformation handling system for an
organization which already had a®successful batch processing system. The batch processing system, itself, was
in trouble because the organization had had it built completely by contract and had allowed the knowledge cf |
this system tc be concentrated into the hands of one or cwo individuals. These individuals had finally left
the organization, and it rss without any knowledgesble programmers or documentation on its operational system,
one which had to be run on a regular 24-hour-a-day basis to provide essential services to users. Thus, the
organization was trying to simultaneously build a new system and survive the crises of the old.

The leading actors in the development of the new system were the chief of the computer center and the chief
of the division which the new system was supposed to serve. Thejr relationship was star-crossed from ine
beginning, because the computer center had once been controlled by the division chief for whom the new system
was being built. It had, however, recenily been moved into a higher organizational position so as to bz able
"to serve other elements of the organization’.

The system to be built was not well-defined. First, ite goal was clearly te automate, for the sake of auto-
mation, the input process to the old system. There had ncver been zn analysis that indicated that such auto-
mation was desirable, nor that it would preduce a more efficient or 8 more economic operation. The faith
cercainly existed, however, that it would somszhow makc it possible to meet the rising demands for services for
which additional personnel cculd not be cbtained It also had the major advantage cf being non-threatening to
the top managers in the operating elemeints hecause the new on-line system would support their internal effort
rather than change the nature of the't reiationship to each other cr to the users of the services of the
organization. A major software nouse had the audacity to accept a contract to build the new on-line computer
system and was socn trapped in the cross fire between the principals and their staffs.

Since the system was not well-defined, the first step was to define clearly the fuactions and operations
that it was to perform. The using division, however, felt very threatened by the insistence that it define
ite yvequirements with precisiun. The specter that haunted it was of having some set of requirements finally
accepted; having the computer people go off and build the systam to meet those requirements; and then haviag
them come back with a system that wet every single one of the precisely-stated requirements but failed to help
accomplish the floundering functions of the operating manager.

This threat, of course, was not illusory. Such systems have been built, and such results have occurred. In
this particular case, a cycle of definition and re-definition, using more and more abusive language and involving
more and more abrasive encounters, developed between the two staffs with the contractor -s the shuttlecock.

As the situation worsened, the operatirg division manager finally forbade all his people to talk to the
contractor or the representatives of the computer division, and the head of the computer divisicn refused to
meet with the head of the operating division. This impasse had tu be resolved by higher authority. 1 am sure
you will be glad to know thal the story had a happy middle; the internal factions were momentarily resolved;
the organization joined forces against the contractor; and a stift penalty was imposed on him for failing to
deliver the initial phase of the system in time. It still remains to complete the whole system; only the first
round is over.

The National Library of Medicine has had similar problexs. It began geriously considering automation in 1949
and moved into & punch-card/Listomatic =ysiem in 1959. This original system was also born in & time of scarcity.
The Library had had no increases in authorized personnel for ten years, in spite of having graduated out of the
Army to become a national resource. A singularly candid account (§$1.14) of this development reads in part:
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“January 1960. A catastrophe was discovered op January 5. For an unknown length of tice the camera had been
operating with no exposure light flashing. The entire subject and author sections had to be rerun. Page
stripping was performed on a crash basis by four operators.... The Indexing Assistant backlog rose to §,300;
the input typing backlog rose to 4,200; the proofreading backlog rose to 3,455, the keypunching backlog dropped
almost 3,000 to 584; the output imprinting backlog rose to 3,208. Input typewriters suffered from minor prob-
lems such a3 blown fuses. Keypunching improved. Output Justowrite.s were proving to be prone to breakdomm;
there were eisht days of down-time here. Adequate film processing in Washington was still unavailable, and
file was transported via Trailways Bus delivery service to be processed in New York."

It seems evident that some of the woes of this system may have resulted from resistances in the organization.
This system paved the way, however, for the present computer system, the Medical Literature Analysis and
Retrieval System (MEDLARS) (Ref.1). Thus, the NLM advanced by increments to its present system; an option no
longer open.

Were these experiences isolated ones? A review of literature found through other sources appears to indicate
that they were not isolated phenomena. McKinsey and Company ran a survey (Ref.11) in 1963 of some 27 companies
and identified three factors as being crucial to the few successful computer systems. These were: executive
leadership, management control, and the involvement of operating management.

The same company repeated the survey (Ref.12) im 1968 and concluded gloomily, “from a profit standpoint, our
tindings indicate, computer efforts in 211 but a few exceptional companies are in real, if often unacknowledged,
trouble”. The major problem identified by the survey was the gap between the computer staff and the operating
canogement. To bridge that gap, McKinsey and Company proposed: improved teamwork ir: the corporation between
the top management, operating managers, and the computer prcfessional; more extensive reliance on evolutionary
development of cowputer systems rather than turn-key operations; careful consideration and use of communications
with computers and on-line, remote-access systems; and, most important of all, improved leadership from the top
executives in the company.

Another recent survey (Ref.18) done independently by Putnam reviewed the success of computer systems in some
20 filzs and found the major sources of resistance to integrated information systems in the large corporations
to be: 1lazy senior managrment; insecure operating managers who are threatened by automation; organizations
which are themselves already sick and are more concerned with being able to affix bleme for efforts than credit
for effective action; executives who are “egocentric’ and sufficiently powerful to override the valid objectives
of the organization; and politics within the company. The most difficult problem wiih regard to installing
unwelcome systems was politics, because the manager who is acting from political interest can be completely
rational and most effective in his action tc defeat the success of a new system. Such activity is at its worst
in organizetions which have internal empires ruled by their omn feudal lords. The suggestions of Putnam to
solve these difficulties and dangers were: involvement of the senior company executive; obtaining outside,
objective evaluation judgment (from & management consultant, naturally); and a constant alertness to the humun
problems involved in the systems implementation.

It would certainly seem from this brief review of available surveys that the human problem in the organiza-
tion deserves careful consideraticu in planning the installation of a new system.

There nas been substantial work oh imncvation in industrial organizations. The business administration world
has been studying it in their schools for many years. There are good texts on organizational behavior (Ref.8)
The Institute for Research on Human Behavior has charted some of the behavioral science aspects of the problems
(Refs. 10 and 17), and Mumford (Ref.16) has summarized much of this work in relation to EDP in a very perceptive
article. She pointed out that the stability of the organization, the user perception of the change, the strategy
for change, and the role perception of the computer group ere the important parameters in determining the success
or failure of a systenm.

My own experience leads me to believe that the installation of new systems begins in a paradox, also identified
by Mrs Mumford: a stable organization satisfied with its own performance and proviling personal satisfaction
to its employees cannot be automated, but automation as a cure in an unstable organization is fated to be born
in confusion and conflict. Many attempts to introduce ADP into stable, well-functioning organizations have met
with open resistance or apathy. As Michael (Ref.15) observed, “The riske of individual, interpersonal, and
organizational failure involved in deliberately accepting the uncertainty that must accompany organizational and
individual changes are usually too great for men to take willingly when things are going well and when mei. and
institutions have been successful.... The evidence indicates that basic organizational changes can occur through
disasters or by deliberate organizational change programs. The latter must be directly and continuously
supported from the top of the organization over many years of unremitting and highly organized effort. Such
deliberate efforts have been rare..... ** Thus, one could conzlude that the efforts which have been undertaken
must have largely been spurred by the threat of disaster

Now the disaster which threatens information centers is overload of input and insatiable demand for services

As such overloads develop, compensating actions are taken by thr ization. These are described in a study
of a university library by Meier (Ref.13). As loads increase : a efficiency eventually drops, much as
the throughput of a highway drops with heavy traffic. Stress and v increese with backlogs and complaints

until collapse threatens. (Systems Jdo collapse, they don’t just fuue uway. The Chicago mail system collapsed
several years 8go.)

[pS——
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As the specter of collapase begins to materialize, the organization may twrt: to thoughts of ADP. The hope
being, of course, that ADP wil) stave off disaster. In reality the installation of ADP systems requires
investment of scarce resources in design and in parallel operstion which further degrade the performance of the
information center. But ADP development offers hope of relief. If that hope is kept within reasonable levels
and 1f the syatem progresses so as to masintain hope, a success may result. If expectations become excessive
or the system development stumbles, the crganization will lose faith and the cystem will fxil. As Hoffer
observed in The Ordeal of Change (Ref.7) “When a population undergzoing drastic change is without abundant
opportunities for individual action snd self-advancement, it develops & hunger for faith, pride, and unity.

It becomes receptive to all manner of proselytizing, and is esger to throw itself into collective undertekings
which aim at ‘showing the worid’. In other words, drastic change, under certain conditions, creates a proc-
livity for famatical attitudes, united action, and spectacular manifestations of flouting and defisnce; it
creates an atmosphere of revolution.” If these energies can be channeled toward the development of a new
system great progress is possible; if they oppose it failure is sure.

Thus, cften the first problem of th2 system developer is the harnessing of irrational forces to provide the
extraordinary effort required. At the same time, however, he must move to increase the rationality of the
organization. This rationality can be improved in a variety of ways, The first is to reduce the uncertainties
and fears associated with the new system and move to avoid excessive expectation. These objectives can be
achieved through preparation of an implementation plan and the presentation of that plan to affected members of
the organization. Such a plan should justify the new system and specify how it will resolve the crises or
inadequacies of the present system. It should provide an overview of the new system and of how it will help
the function it is to support. The plan should specify the probable impact on orgaiizational elements, managers,
and individuals, and provide people throughout the organization with information on joh changes, training, and
replacement programs. It should provide a schedule for the effort and specify the costs. The schedule should
be clear on the period of paraliel operation. Finally, it should specify who or what organizational elements
are expected to participate and what the responsibility of each is. The press of time and the rate of change
of some aspects of the above may make it difficult to produce a formal plan but such information should exist '
and be available to the concerned staff.

Not to provide such information raises the concern and resistance of personnel who may believe they are
confronted with a machiavellian manipulation. Cooperation and rationality must be fostered through clear
specification of goals and the road to these.

Cooperation however will not he enough. Dev-lovers of systems must continuously strive to support their
development through legitimste power. As every survey found, top management must support the system. Main-
taining this support when the organization is faced with dey-to-day operational problems ig, not.easv. but without
such support the human investment for the “Great Leap Forward” will not be found in time, momentum will flag,
and the movement will fail. It is particularly important that the reward and punishment system refiect this
top management support: Those who contribute to the new system should be rewarded and promoted, rather than
dropped from the mainstream of advancement as is sometimes the case. Similarly, effective deterrents to
resistance need to be developed.

To provide a vital incentive to the development, it should be a little daring. Doing what many others have
done before because it looks safe may not be safe. A trite system may look easy to build; but it will not
mobilize effort the way an imaginative one can. Pride in technological sophistication can be an important
stimulus to all levels toward effective systems development, and it has become a goal in itself of some
corporations (Ref.S§).

Harnessing irrationality and creating the climate for change must be paralleled by efforts to involve all
levels of the organization in the development. Managers must be involved in establishing goals, directing and
assisting in functional analyses, and explaining the system to their staff, users, and outside groups. This
r:ew system should not become the property of the ADP staff, but all management must assume a stake in the
success of the effort.

0f almost equal importance to the managers are the opinion leaders. These must be converted to “change
agents'’. They should be involved in the preparation of requests for proposals, evaluation of proposals, selec-
tion of hardware and software contractors, functional analyses, etc. It is particularly important that these
people see equipment and comparable systems. Those who will have major roles in the new system may be detalled
to work with the developers.

Other staff to be affected need educsation in the concept of the new system, information on the plans for its
development, and encouragement to help carry the extra load the development entails. They also need to be
realistically appraised of the “unforgiving’’ nature of computers with regard to sloppy inputs, new quality
control expectations, and new procedures. Some detailed planning should be done at the work group level. As
C.P.Snow (Ref. 19) noted with regard to Tizard's installation of Radar, *“To get anything done by any highly
articulated organization, you have got to carry peopic at all sorts of levels, It is their decisions, their
acquiescence or enthusiasm (above all, the absence of their passive resistance), which are going to decide
whether a ctrategy goes through in time.’

The new system will probably irvolve high levels of conflict, either with large segments of the organization,
with informal work groups, or with individuals. An attempt to ‘paper over” these conflicts, an attempt to
sclve or resolve them by dictatorial edict or other efforts that do not contain the element of negotiation are
likely to result in major problems in the systems development. The signs of conflict are usually relatively
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clear, if one is willing to see them. Persiastent failures to agree, delays in acting on important paperwork in
the systems development, refusal to provide inputs, the maintenance of parallel systems generally with better
information, and refusal to use a new system are all obvious resistances. Less obvious perhaps are those kinds
of resistance that sttempt to kill a system with kindness: the insistence that it move promptly from research
and developwent into operation is only too common, as is the insistence on rapid changes even before cperation
of the gystem. Such conflicts must be faced and resolved if the system is to succeed.

This description had focused cn the problems of the developer; it is only fair to note that the future
user may also have realistic objections to the new system. Technological enthusiasms, power hunger, know-it-all
attitudes, and small errors on the part of the developers also must be avoided. Another paper could easily be
written for users on how to avoid unrealistic and rigid systems, but that wouid be for a different audience and
about some other developers.

In any event the way of the reformer is not easy. As Machiavelli (Ref.$9) observed half a century ago, “It
must be considered that there is nothing more difficult to carry out, nor more doubtful of success, nor more
dangerous to handle, than to initiate a new order of things. For the reformer has enemies in all those who
profit by the old order, and only lukewarm defenders in all those who would profit by the new order, this luke-
« rmness arising partly from fear of their adverseries, who have the laws in their favour; and partly from the
i eredulity of mankind, who do not truly believe in anything new until they have had actual experience of it
Thus, it arises that on every opportunity for attacking the reformer, his opponents do so with the zeal of
partisans, the others only defend him half-heartedly, so that between them he runs great danger. It is necessary,
however, in order to investigate thoroughly this question, to examine whether these innovators are independent,
or whether they depend upon others, that is to say, whether in order to carry out their designs they have to
entreat or are able to compel. In the first case they invariably succeed ill, and accomplish nothing; but when
they can deper . on their own strength and are able to use force, they rarely fail. Thus, it comes about that
all armed prophets have conquered and unarmed ones failed; for besides what has been already said, the character
of people varies, and it is easy to persuade them of a thing, but difficult to keep them in that persuasion.’
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SUMMARY

The problem of staffing an information service during the transition from the me wal to
an automated system is analyzed. The stages of development are first presented in detail
so a8 to indicate the re-education of all levels of staff as they begin to realize the
pay-offs possible from such & system and the demands it will make of its exploiters if the
possibilities are to be realized.

0f the development strategies possible, DSIS chose to emphasize that in which the w k
is carried out co-operatively between the internal staff and consultants external to t
organization. This helps to minimize difficulties with internal staff, by ensuring the
involvement at all times so that they feel the system being developed is their om. To
optimize the man-machine system it is necessary to restructure the organization to make
best use of the special qualities of each of the principal elements. Method. are practical
in small manual systems in which there are no true specialists and everyone does a little
of everything. This approach must be ratioralized during automation to ensure that the e
are no weak links in the system.

After the preliminary stage .n which the general concepts were tested inhouse, ihere
have been about equal numbers of co-puter-related staff in DSIS and supplied by -ontractors,
though the balance of expertise is wsith the latter.

SOMMAIRE

L' auteur analyse le probléme qul consiste & pourvoir en personnel un service d’ informa-
tion pendant la phase de transition entre un systéme manuel ¢t ur sys“® - automatisé. Il
présente d'abord en détail les étapes d’un tel développement, de fagon & donner une idde
du recyclage du personnel A tous les niveaux, lorsque celui-ci coamence & prendre
conscience Ues avantages possibles offerts par un systdme ds ce genre, et des exigences
imposdes & ceux qui 1'exploitent si ces pcssibilités se concrétisent.

Des différentes stratégies possible, le DSIS a choisi, pour la mett-e en relief, celle
ol le travail est effectué en coopération par le personnel intérieur et des consultants
extérieurs & 1'organisation. Cette solution aide & réduire au minimum les difficultés
survenant avec le personnel intérieur, en assurant a tout moment leur implication et, par
conséquent, en créant chez eux le sentiment que le aystdme mis au point leur appartient
St 1'on veut perfectionner ie systéme homme-machine, il faut restructurer 1’organisation
pour utiliser au mieux les qualités spécifiques de chacun des dléments principaux. Les
méithodes sont pratiques dani ce petits systimes manuels pour lesquels il n’ya pas de
véritables spécialistes, et od chacun fsit un peu de tout. Cette méthode d’mpproche peut
8tre rationalisde en cours d' automatisation pour éviter que le systdme ne comporte des
maillons faibles.

Aprés le atade préliminaire, au cours duquel lus concepts génédraux ont ét¢ mic & 1'essal
au sein de la société, on s'est trouvé en face d'un nombre & peu prés égal d' employés
sppartenant & la DSIS et de personnel eous contrat, bien gue le bagage technique de ces
derniers ait été supérieur.
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FINDING THE OPTINUNM MIX OF STAFF AND CONSULTANTS

G. X. Amey

1. THE PROBLEM

It is desired to transform the staffing of a manual documentation system into that required by an information
system based on the use of cosputers. This calls for essential changes in the staff organization as well as in
the total number of staff during each phase of the transition. In order to trace these changes within the
system, the growth and development of the system itself must be considered. This is covered fully in my paper
“Evolutionary Transition to Automation of Information Management' (Ref.1).

Evolution of the System

The transformation of the system is usually divided into a number of stages in each of which, machine-
interaction increases and staff-roles are modified to make more effective use of the computer as understanding
of its merits and shortcomings are appreciated. Each stage will tend to continue in parallel with the new
stage for some time during a transition peric* as shown in Figure 1.

In the first stage, the computer involvement is likely to be as a mere sadendum to the system. Since the
formation of a data base is a prime requisite for operation of an automatic retrieval system, this task may be
undertaken long before there is any possibility of extracting bemefits from the systee. This stage alsc brings
the painful realization of how important absolute accuracy is in dealing with a machine. Our own experience
provides an excellent example of improper use of computers in which just one element of the manual gystem is
replaced by a mechanical equivalent. We initially developed a method for automatic selective dissemination of
catalogue cards printed on IBM tab cards. This proved to be more cumhersome than the manual sorting operation
currently used so that the method was not worth implementing.

Ia the second stage of developuwent, we have made good use of the capabilities of computers for sortiug and
rearranging data in formatting and indexing our snnouncement services. This allowed some small savings ot
clerical effort but the principal payoff is a reduction of effort in processing classiried docurents plus the
addition of indexes to our announcements. In computer terms this is a batched operation which will not be
obsoleted by further development of the system.

We shall finally reach a stage where the machine is fully integrated into the aystea and acts as a symbiont
of the staff. In Pigure 2 DSIS is a black box, BB2, which receives inputs from suppliers of information sad
provides vutputs tn final users. Neither the source or the user need concern itself with the internal operation
ot the black box. Within DSIS there is a second black box, BBl, the online automatic systes which accepts a
variety of inp:ts and provides complex outputs according to set rules. The evolution of this bl.ck box
determines the changing requiresents of the staff interacting with it.

2. STRATEGIES OF STAFF EVOLUTION

Turnkey Syatess - Mimimal Iavolvemeat of Internmal Staff

The wret attractive approach in terms of economics and avoidance of administrative headaches, is to buy a
turnkey aystem. This implies that somebody has already developed a syatem which appears to fit your reguire-
wents. In the most extreme case, machine, systew and staff are supplied as & package. as in the case of NABA,
where only two sembers of NASA staff are needed to oversee daily operatiocns of the information services. A
much larger staf? is of course required to define and continuously evaluate such a systes. The NASA system was
tailored to their requirements and is an excellent example of an operational large scale system. More usually
the problem is to convert an existing manual systes and there is no turakey systeam avsilable, w'ch {s tailored
to the specific needs of the user. Painful and expensive modifications are required to mike the two systems
fit.

Systems of this kind which are almost entirely developed by computer-oriented people, betray their origin by
provision of services and requiring inputs shich are essentially computer-oriented rather than directad towards
needs of the ultimate users of the anystem.

Characteristics of such aystess include the following: rigid definition and formating of inputting; report
generators which produce only tabulations; use of printout in upper case only; provision of cryptic sessages to
the user, and over-reliance on the aystem to make shat are essentially intellectual decisions. The aystem is

essentially a black box with an elegant {aternal structure dut unfitted in both input emad output to bhusan users.
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The last element of computer perforeance is extracted from the system by Lit-diddling and tailoring the system
to the particular configuration used. Expansion and development of the sysiem is very difficult and transfer
to a different make of computer is impossible.

Developwment Shared by Iniernal Staff and Consultants

The more usual route is to involve internal staff heavily in the design of the system, using external
consultants to provide specialized coaputer know-how. We are ther confronted with the problem of deciding the
degree of involvement of internal staff in this procedure in order to facilitate cosmmunication between them and
the consultants. Your staff must become acquainted with computer technology and the consultants must become
experts in your systee. Provision of inhouse expertise in the computer fields means either your staff must be
retrained or new staff with the required skills must be hired. Addition of staff goes contrary to the rationale
of using computers - which are generally clained to reduce staff. Retraining pre-supposes that current staff
are capable . { absorbing computer skills at a speed sufficient to enable continuing usefulness in the organiza-
tion. Normal production must continue despite diversicn of effort to developament activity.

Contribution of the Syatem User to Design

The third strategy in the development of a system is that of involving the user in the system. This appears
necessary if it is to supply his needs; otherwise the system will probably be optimized froam the viewpuint of
the information staff. To involve the users in the SOCRATES system, annual conferences of librarians and
inforuation scientists have been held since 1966; evaluation questionnaires have been employed and the inforaa-
tion scientists visit their main aggregations of users across Canada each year. More direct involvement in
detailed design is difficult. Experiments in automated retrieval have been conducted at several establishments
(Ref. 2}, and one of our more sophisticated users, after developing an SDI system for CAS tapes has become head
of the romputer division of DSIS.

3. INVOLVEMENT OF INTERNAL STAFF IN SYSTEM DESIGN

We chose the second method described above. The introduction of an automated system will have direct effects
on the policy and organization inherent in the existing systea.

Impact on Policy

Policy in relation to reproduction had to be reconsidered at DSIS. A system which has a response of several
weeks to a request for information, is tolerable in a purely manual system. In en online system, where response
to a query to the computer is a matter of seconds, the mechanisam for supplying documents must also be fast. At
DSIS it is planned to supplant hard copy in favor of microfiche since the latter can be reproduced much cheaper
and faster. Thus one day turn-around to s request shauld db» possible if microfiche is supplied by DSIS.

Storage of microfiche at DRB establishments will give still faster response to local users.

Organizational Changes

The system based orn specialization of subject ruther than function is at a disadvantsge shen associated with
machines. If the information scientist normally indexes and abstracts documents, prepares and updates profilex,
condycts sesrches, eotc., within a narros subject ures, then his absence for several weeks will introduce delays
of this order into & system that ia designed to respond in scconds.

In sddition. specialization in subjects rather than functiona, inevitably causes sy jective indexing of
naterial, which in turn sskes auch of the material difficult to retiieve by amyone other than the original
indexer. This is intoleranle in an online system where the user can browse directly in the surrogste filex

New categories of staff will come into existence. 1f no explicit planning group sas in existence proviously
one should be formed in order to define long range goals and provide an interface between outiide consultants
and interunl staff. This group will specify & system and cuntro! and evaluste the work carried out by external
consultants. New divisions, concerned with operation of & computer snd ita peripherals, sust be defined and
ataffed.

4. STAFFING EXPERIENCE AY D5IS

The tatal staff of 70 (including publication) in 1966 has not changed in the interim, slthough sereral new
positiona nave been wided. Figure 3 shows the five year projection of staff reguirements used in selling the
plan to malagemsent. The rising straight line indicates extrapolation of expected work load in terms of iaput
of inforsa.ion. The urper line indicates total staff requiresents during ithe transition snd the lower line
shows grow.h o! computer uvpersting staff internal to DSIS. We have now added five of the seven computer staff
planned, snd all were recruited i{nhouse, either by retraining in DSIS or by transfer from some other part of
B Detailed changes of non-computer staf{{ are shown below.
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Inputting

(a) Descriptive cataloguing now requires rigid definition of the nearly fifty catcgories of bibliographic
data defined. A member of this staff is now employed in proofreading data to be entered on magnetic tape.

(b) The tasks have been rationalizcd so that particular girls carry out specific duties, rather than each
person doing a little of each type of task. Backup provisions are made to cope with the problem of absence.
The system is planned so that inputting has preserved the same form fiom the time the data was typed n work
cards, through the stage (now being phased out) of producing paper iape on flexowriter, to the current stage of
online entry of data on magnetic tape.

(c) Analytic cataloguing has been modified only to the extent of replacing the subject headings of the
original DSIS system by TEST descriptors and COSATI categories. Deeper indexing and unlimited abstract length
are now practical. There has been a 2% saving in documents processed for the information scientists bv the
use of the KWOC index to announce unclassified material which is well-indexed elsewhere.

Outputting

The main outputs of the system are printed announcements, and documents distributed either on request, or on
a selective basis as received. Automatic fcrmatting and paging of the announcement service saves some effort
in the print shop. Internal production of microfiche may eventually call for increase of staff in the micro-
photography section.

3. THE CONTRIBUTION OF CONTRACT STAFF

Dammers (Ref.3) has found that it is hetter to do all development internally, retraining one's own staff to
carry out new tasks. This has not been possible at DSIS and we have relied on consultants to carry most of the
design load. We have tried both of the approaches to contracting which were discussed earlier, functional
specification of a system which is then implemented by us (Ref.4); and the use of consultants as an extension
of our owmn staff (Refs.5,6). The latter method has been more satisfactory, since the consultants then interact
directly at all levels of DSIS staff to ensure that impractical ideas are not incorporated.

Contract Control Pocusentation

Our method of job specificstion is designed to provide thorough cdocumentation of the work being perforwed at
ali stages of system analysis, coding, debugging snd implementation. A conceptual analysis is first sade by
DSIS planning staf{ of the problems to be tackled in any given fiscal year, in accordance with the five-year
plan. The Project Officer receives & job description for each of the tasks involved, with estimates of the
ffort required and expected completion dates. Priorities are then set s0 as to ensure ssooth operation of the
current phase of the system wiile introducing improvesents on the basis of experience. (hanges in agreed
schedules have to be sppraved by DSIS.

Fitting developmon: work into the fiscal year has been ocur greatest headsche. Changing government policy
with respect to use of cantractors as vxtensions of one's oen staff, has contriduted to our difficulties.
However, we feel that we have mado the best possible use of our own resources by this contribution of contrac-
tors and internal staff.
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SUMMARY

A comment is presented on hardware choice and its problems in the light of the experi-
ence gained in the development of computerized information facilities at the Shell Research
Laboratories, Sittingbourne, UK. The environment in which the system operates is outlined
as well as the objectives of the project and resources available. Computer configuration
for data storage and retrieval operation at the site and links to other computers in the
Company are described and the cost/effectiveness ratic of the different operations is
established. Finally future needs and developments are discussed.

SOMMAIRE

L’ auteur étudie le choix de 1’ équipement et les probldmes qu’il souldve, & la lumiére
de 1'expérience acquise au cours de la mise sur pied de services d’ information équipés d’un
ordinateur, aux laboratoires de recherche de la SHELL, 3 Sittingbourne, Grande Bretagne.
11 donne un apergu de 1’ environnement du systéme ainsi que des objectifs du projet et des
ressources disponibles. Il décrit ensuite la configuration d’ordinateur propre sux
opérations de mise en mémoire et de localisation d'informations sur place, ainsi que les
liaisons avec les autres ordinateurs de la Compagnie. Il détermine la rentabilité des
différentes opérations et conclut en analysant les bzsoins et les développements de 1’ avenir.
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AUTOMATION OF THE INFORMATION SERVICE IN AN INDUSTRIAL RESEARCH ESTABLISHMENT:
HARDWARE AND ITS EFFECT ON IMPLEMENYATION AND PERFORMANCE

H.F.Dammers

1. INTRODUCTION

The attitude of computer users and operating staff with regard to hardware matters tends to be a rather
ambivalent one. On the one hand, one can validly take the line that hardware matters are of relatively little
consequence, as with our present facilities the main bottlenecks tend to be in the software area. On the other
hand, constraints imposed by our available hardware capabilities or incapabilities are often all too evident
and constitute not infrequently a source of severe frustration. “

Hardware limitations were probsbly the major barriers to overcome in the application of computers to prac-
tical information storage and retrieval systems, and it is perhaps fair to state that only with the arrival of
second generation computers, such as the IBM 1401 early in the sixties which combined satisfactory character
handling and peripheral capabilities, did computer use in this field be; to make real progress. There is
little doubt that the 1400 serien has proved to be successful; in fact, 7 became so dominant that many 360's
are still likely to be simulating or emulating them. Some mechanised dccumentation centres have even chosen Lo
continue using this type of installation rather than to move to later models (ZMD, Frankfurt/Main).

Most of those who have been concerned vith computer use in information retrieval in the mid-sixties are
likely to have been involved at one time or another with 1401 Autocoder programs. It is an indication of the
impact which can be made by a particular piece of hardware or hardware configuration.

It has been mentioned earlier that software rather than hardware may be at present the factor limiting
efficient exploitatiun of our existing computer facilities, i.e. hardware development appears to outrun our
capability to apply it to our best advantage - & situation which is perhaps characteristic for much of modern
technology and its relation with society.

The speed with which haraware perfcrmance is improving has been clearly indicated by Knight':2.3. His
analysis evaluated about 250 general purpose computer systems, covering roughly the first two decades of the
computer industry, and it showed thet as regards cost/performance (number of operations per dollar) computers
have been improving by 80-90% per year for commercial computations. If one adds io this the fact that invest-
sent in computers increases by 20-30% per year, it suggests that aveilable computer capacity must be roughly
doubling each year or increasing 1000-fold in a decade. His analysis alsc upheld Grosch’s law*. £valuation of
future trends in hardware development (Josepk') suggests that the pace is not' likely to slacken much during
the forthcoming decade. 'This situation is somewhet drazatically represented in Figure 1 (Ref.5). One might
add that whi'.l our society is geared tu the type of progress indicated by A, it cannot as yet cope adequately
with a development such as that indicated by B. This continued rapid development makes it difficult, if nrot
virtually impossible, to decide with some measure of certainty on the hardware cohfiguration economically and
overationally hest suited to one's requirements for the next 2-3 years, the more so as delivery dates for the
latest types of . puter hardware, in particular peripheral equipment, tend to be unreliable. As a result of
these conditions, une selection of hardware, vhich aims to meet the criteria of optinum cost/performance,
satisfactory delivery cate and compatability with existing equipment, tends to becowe a rether hazardous problem
allowing as its usual solution only & compromise of one form or snother.

2. DEVELOPMENT AT SHELL RESEARCH LTD., SITTINGROURNE

The prusent paper is intended to comment on hardware choice and its problems in the light of the experience
gained in the development of mechaniserd informetion facilities st the Shell Research Laboratories, Sittingbourne.
it is therefore de~irable tn ocutline the environment in which we operate, the obiectives we have to meet and
the resources available ete.

The Sittingbourne Laboratories are a group of Laboratories which desl predominantly with biology-oriented
resesrch (Fig.2), even though perhaps 70% of its reaearch activities fall within the broad disciplines of
chesistry (organic and physical) and biochemistry. As a result, much of the technical {nformation activities
has been concerned with the handling (storage and cetrieval) of chemical information and cesearch data.

¢ Herb Grosch suggected in the late 19408 that cumputer power increcses as the squer: of cost. The suv-called Grosch's lew
may well be an artifact of the computer sanufecturers’ pricing policy.
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The group dealing with such sctivities is the Technical Information Services, which arce responsible not only
for library/information services but also for the provision of digital computer facilities on the site. The
group has developed fairly rapidly s..ce its very modest beginnings in 1656 (Fig.3) and is perhaps rather
unique in its potential to achieve an effective integration of information service and computer processing
facilities. The main impetus for the application of computers in info ation storage and retrieval arose from
the need to create effective inf-rmation storage and retrieval faciliti.s for our research data.

In 1962 ii was decided to move towards a centralised system inveclving the use of computer facilities. The
main stages in this development, which resulted in applying the experience gained in research data handling
also in the field of putlished and report literature handling, are displayed in Figure 4. This figure is a
modified version of one given in an earlier paper in 1967 (Ref.6). We appear not to have deviated too much
from the course then predicted although, as one might expect, we have slipped roughly a year in the implementa-
tion of some projected activities, mainly because we were too optimistic with regard to the impact of time-
sharing or, perhaps more correctly, we not only believed too readily the statements made by the computer manu-
facturers regarding the delivery and cost effectiveness of their systems but also we may have been inclined to
take on rather more than we could conveniently cope with.

Also as shown in Figure 5, we have been using a variety of machines since 1962 with its obvious corollary of
changes ir programming languages. However, it must be conceded that as a result of it all we now appear to have
the benefit of a system that, although still developing, has already proved to be very attractive from the
operational point of view.

The present system, insofar as it affects us at Sittingbourne, is schematically outlined in Figure 6. Hence
we have available on site a small-to-medium size computer installation, the Univac 9300, which can be used as a
free-standing system, suitable for file handling and data reduction jobs requiring modest processing power, and
it can also operate as a terminal to the powerful Univac 1108 system in Shell Centre, London. Through this we
also have access to the 360 system and for transmission purposes to other locations connected to the network.

Figure 7 gives an indication of the type of information retrieval operations which are now handled via our
computer system. Some aspects of the system now in operation have been described in various earlier
papersS:7+8,9,10,

Rather than discuss these systems, their method of operation and the reasons for their implementation
specifically, it seems appropriate .o discuss urder a few general headings the experience gained in implementing
them.

3. LARGE versus SMALL MACHINES

Mention was made earlier of Grosch's law, i.e. the fact that the capacity of computers appears to relate
according to the square of their cost, and as already indicated, this “law” is likely to be an artifact of the
pricing policy followed by computer manufacturers (it does seem by no means certain that it will also apply in
future).

It has given rise to the dictum “the larger the machine the cheaper it can do a given computing job’’. This
is, as a rule, true if one compares the processor times actually devoted to job execution. However, large
powerful processors tend to be input/output bound; this does not seriously affect their performance when dealing
with really large computational jobs, i.e. jobs in which very substantial computations are performed on a
limited volume of input data, to yield again a limited volume of output data. The situation, however, is quite
different if large numbers of different small jobs have to be performec or when the input consists of large
files of data, cach requiring only a small amount of processing. Earlier expectations that efficient time
sharing systems would be able to overcome this drawback have unfortunately not yet been realised. Hence it is
not uncommon to find that for small scientific jobs, for data reduction work and for many file hand)ing
operations, small systems tend to offer better cost/performance than large machines. This trend has been aided
hy the fect that a considerable number of small, relatively cheap but quite powerful computer systems have
apreared on the market. Attractive, small scientific computing systems can now be obtuined in the range
£5,000 - £15,000 and systems of the type required for information retrieval activities can be had in the raige
£30,000 - £75,000. The basic Sittingbourne system, considered as a free-standing unit, would fall in the top
end of the latter range.

Although the use of a small-to-medium size system may be economically fully justified for various jobs, in
particular those in the information retrieval area, this should not prevent us from clearly recognising the
drawbacks. One may have to use Assvmbler-type languages in order to get the full benofit from the small machine
and this may mean re-programming .f one should want to run ti.c job on another machine. The fact that one's
staff has tn acquire this particular programming skill i{s an additional cost factor, even though time to program
& job is probally on average not greater than if a high-level language such as Cobcl were used. (In fact,
skilled programaers tend to find use of a language such as Cobol rather a bore.) FPurthersore, one is not
likely to accept lightly & situation where a job, which would have cost 5 minutes on the large machine, {s tying
up several hours on the small machine. Labour effort (programming, operating) requivement for a given job is ;
perhaps somewhat less favourable for the samaller than for the larger machines (Fig.8). this will be justifiable
in those areas whers the small computer has an edge over the large one, in others it will not.
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All in all then the choice is a complex one and depends on the type of job and the type of access acquired

The safest course and the most attractive one would appear to be the one implemented in our case shere one has
the choice between running the lccal systes as a free-standing unit where this is clearly warranted and feasible,
and using it as a terminal to a large computer system in all other cases.

4. ON-LINE OPERATION versus USE AS FREE-STANDING MACHINE
The foregoing discussion leads us to look more closely at ways and means of using an on-line machine.

In our case, the Univac 9300 was originally conceived as a local data collecting/editing device through which
site peripherals would access the Univac 1108 which was expected to operate under a multiprogramming system,
the Exec 8. This system would allow the 1108 to be used concurrently for batch processing, for rapid response
\demand processing) type of operation as well as for real time operation. Slippage in the delivery of software
with the performance characteristics required meant that the 1108 remained operational under batch processing
executives Exec II and later Exec III. It also meant that local equipment, esuch as that installed at Sitting-
bourne, had to be upgraded, e.g. via provision of 4 tape units instead of 2, in order to enable it to execute
jobs on site where this proved desirable for cost or operational} (speed of access) reasons.

Operation on-line is, of course, subject to multiple hazards; it is not only affected by failures of the
local equipment but also by any mishaps occurring to the GPO lines and the central computer installation. In
our case, they appeared more or less equally respensible for loss of jobs or access.

We also found that the 9300 might be occupied for as much as 15-20 hours for every hour 1108 time used. This
obviously made for inefficient use of the 9300 or alternatively it added considerably to the cost of 1108 work.
In order to remedy this situation, a systew modification has been written which will enable the 9300/1108
communication to be handled as a symbiont operation® and this, together with expansion of the 9300 memory by
16 K to 32 K, should make it possible to reduce the time during which the 9300 is solely occupied in communica-
tion with the 1108 very drastically indeed. The improvement in 9300 capacity arising from the more efficient
communication should just about pay for the extra cost in memory; in addition, of course, the machine has
become a more powerful device capable of dealing more erfficiently with a larger range of jobs.

One of these jobs, and quite an important cne to us, is the operation of our SDI system. This is run on the
9300 at present mainly on the basis of CA Condensates tapes; it has developed into & rather substantial opera-
tion covering the use of 150-160 search profiles (ca 1800 search terms) which are used to select each week
ca 2000 references (on average about 12 per profile) from the tapes received from Chemical Abstracts Services,
Columbus. This facility is now used by the great mrjority of the research workers in the Sittingbourne Labora-
tories; it leads, however, to a substantial load (5-6 hrs each week) on the 9300. This load was fully antici-
pated; in fact, we feel rather proud that the development and performance of the system proved to match our
prediction so closely. However, as since then also a variety of other jobs have been implemented on the 9300,
not only information storage and retrieval jobs, such as those indicated in Figure 7, but also a variety of jobs
concerned with processing of instrument output, one is obviously anxious to reduce such large loads. This will
be achieved by utilising to the full the speed improvaments potentially available as a result of larger memory.
Passing the job onto the larger computer has as yet operational disadvantages (e.g. load on data trensuission)
but this might eventually well come about. At the same time, there is a tendency, as a result of the avail-
ability of very cheap, small computers, to take processing of some of the instrument output away from the site
computer and carry it out near the source. Hence, we apvear to be moving towards s 3-level system, i.e. pro-
cessing at source, on the site computer and on the larg itral computer svstem.

The dev-lopaent of this approach, as well as the appropriate volume of uasge at each level, will, one expects,
be guided by the coambined objectives of meeting user requirements, particularly as regards accesa {(turn-around
time), and lowest cost for equipment or, in other words, one tends to strive towards maxisum productivity from
the combined resources of labour and equipwent. This tends to guide also the usage of existing equipment.

For instance, with regard to the development of new applications, it may be prefcrable to do this in some cases
direct on the large machine, which may have the varjous routines required in this work already available; in
other cases, however, perticularly nun-numeric jobs, one may well find that development work can most conveai-
ently be done on the smaller cumputer, to be followed by iuplementation on the large cosputer whea the job
becomes fully operational.

Much dapends here on convenience of manipulaijon snd accesa. In connection with this, it say be of interest
to show how access tc computer facilities and the volume of :omputer usage at Sittingbourne have developed
during the past six vears (Fig.9). This figure in & modified veraion of one given in an earlier (1967) paper®
The original version reflected the expectstion that response time would sharply iwprove during 1967/68 as a
result of the implementation of Exec 8 on the Univac 1108 aystem. This has not, as yet, materiaslised and |:
is of interest to note that the improvement in response time we actually did achieve does fit in such wmore
ssoothly with the gradual progress made during 1963-67. Large, complex systems rarely change drastically, they
evolve.

—— - P————

* A symbiont is an indepeadent routine, which tramsfers data boiween a peripheral unit snd en jatersediate siorage sedium
such as a drua
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In order to display more directly the relation oetween response time and comnvter usage, the dats in Pigure 9
were used to provide the graph plotted in Pigure 10. There is, in our view, .ittle doubt that improvement of
access acts as & powerful stisulus in coaputer applicstion.

3. STORAGE FACILITIES

In an account on computer hardware relating to information retrieval work, storage facilities obviously ought
to figure prominently. Ii they do not in the present paper, it is beceuse we have in information, storage and
retrieval work little experience to offer beyond the use of magnetic tapes.

Magnetic tapes are obviously the mainstay as regards storage in any computer operated information storage and
retrieval system; the storage medium is cheap, i.e. say 10 shillings per million characters stored, and magnetic
tape units are now reliable and sophisticated pieces of machinery, allowing the tapes to be scanned at speeds
varying from 30,000 cps to 300,G00 cps and over. Tape densities have been steadily going up, 1,600 bpi is now
being offered on most tapes (equivalent to say 30 million characters per 2,400 ft reel of tape) and it i3
expected that 10,000 bpi might be a reality by the early seventies (200 million characters per 2,400 ft reel)
Hence, there is a lot of life yet in magnetic tape systems and it would seem that it will be hard to beat them
on grounds of economy, even with micro-image storage techniques. We may, therefore, assume magnetic tape and
magnetic tape units to be around for a long time yet and whereas one may expect the storage capacity of the
medium to increase, one will also require greater versatility in magnetic tape units, i.e. to skip and to
select specific file segments at high speed. This is likely to become more and mere important as capacity of
the tapes increases. Such facility in combination with use of discs might provide random access facility at a
relatively low cost. As yet, random access, a facility essential for on-line enquiry, can only be provided by
storing the file(s) one intends to use on disc or drum. If the files are sizeable ones, this becomes an
expensive affair, e.g. £400/year/million characters; hence one tends to load the disc/drum only for selected
enquiry or retrospective searching sessions. This obviously does not make for easy/ready access. Whereas the
choice is perhaps easy when one has to deal with a relatively small file (up to a few million characters) used
frequently because then one can justify keeping it permanently on disc or drum, the difficulty arises with the
somewhat larger files which are consulted not all that frequently, and unfortunately such cases are mure .
frequent than the ones in which the choice is a straightforward one. There is no obvious, simple and satis- :
factory solutior to this problem if one wants to tackle it as an on-line operation. In our case, virtually all
file consultation/search jobs are handled as tape jobs, carried out according to priority and requiring the
tapes concerned to be specially mounted. Hence, response time is at best 15 minutes and at its worst a few
hours. The position sho 'd gei easier as disc storage facilities become available ai lower cost but this is
not going to make a dramatic improvement in the near future. For some time to come we will have to rely on the
judicious use of tape storage and disc/drums storsge facilities separately as well as in combination.

Another aspect of on-line storage arises from the fact that increasingly large volumes of machine-readable
literature are likely to become available in the near future as a result of the acceptance of computer-aided
editing and typesetting in the publishing world. At the ssme time, it seems wore than likely that it will
become increasingly difficult for the medium sized libraries to maintain adequate coverage of the relevant
literature in view of increasing costs; this may well lead to a rapid increase in the need to borrow literature.
1t has been suggested® that we should consider the establishment of data banks in suitable national centres,
e.§. in the UK the National Lending Library, where machine-readable current literature should be collected, to
be accessed hy local information services v.s s digital network. Such centres would require very large storage
facilities, probably beyond the range of. for example, the Datacell (8 x 4.10° char) Lut facilities of this
type have alresdy been developed experimentally, e.g. IBM' s photodigital mass stovage aystes'’. A more
generalised outline of this type of device is given ‘n Figure 11. Such facilities should, one hopes, become
wore generally available during the first half of the 1970s. Although the storage cost per millton characters .
atored may be expected to be low, they will have to be designed for very large capacities {f they are to be
economical, hence their total cost is still likely to be high. One can therefore contemplate their use oniy
as part of a large computer aystew, ¢.g. our 1108 system or a national systea.

Their use again presupposes the availability of a computer network as well as the capability to send snd
receive locally the information relevant to the operation of such on-line systoss.

§. NAXIRISING THE OPTIONS

At several stages in the foreguing discussion, the need for & system allowing various options in desling
with a probles, a search query, has bdecome spparent. This freedom in the selection of a suitable strategy is
required act cnly {n order to ensure sn efficient satch between the processing requirements for a apecific
problea snd the cquipwent to be used for its solution but also to achieve the most effective match as regards
user requirements and systes capabilities. As indicated in sn eariier paper!? the mapner in which an iptorme-
tion storage mnd retrieval system interscts with i{ts users {a perhaps the most crucial factor in determining
the economic merit of the information service with respect to the organissticn served.

In the desiygn of ar information sysiem, one should therefore pay perticular attention to the way it allows
ot the one hand the search strategy to be adapted to the specific guery, and on the other, the vser to interact
with the uystes.

- e —————— i =
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A fairly good example of this type of approach is our overail system for chemical structure handling’ with
{is many options as regards search strategy and user interaction. However, as a seaningful discussion of this
system is rather beyond the scope ot the present paper, it is preferable to use a simpler case wnd illuatrate
the approach with an outline of the manner in which we operate our SDI system. As indicated above (under 4),
most of our current awareness requirements on the site (perhaps 70-80%) are now covered by an SDI service which
makes use of CA Condensates tapes supplied weekly by the Chemical Abstracts Service, Colupbus. It is a systes
run very much under direct control of the user who can adjust selection for any weekly search by sodifying his
search profile. The output is retained on tape, a print-out of the hits is supplied to the user and screened
by him to indicate articles of interest. This information is used to prepare a user file with relevant papers
relating to the profile concerned. To this is also added information obtained via scanning of journals avail-
able in the library but not covered by the CA Condensates tape (Fig.12).

Hence, we have thus created a magnetic tape file which could act as a substitute for the research worker’'s
own private indexing system. In order to make this really acceptable, ane hag to provide adequate access to
this file; at present this is likely to be done via the provision, periodically, of a KWIC index, but at a
later stage teletypes will be made available to give the user the means to print-out from his file or add to
his file. ‘he sconomic incentive to this approach arises from the desire to reduce the amount of time the
research worker hes to devote to current awareness activities and the maintenance of a private indexing systes.
In this respect, there sppears to be a sound economic case for the maintenance of user files and the provision
of KWIC indeses. The more direct access via teletypes, however, is as yet more difficult economically as well
as equipment-wise.

There is a limii 85 to the numbar of peripheral devices one can support with the 930G configuration avail-
able to us, and we are likely to reach it in 1970 when 3 to 4 teletypes will be attached to the system. Purther
moves will depeud on upgrading of the system to Univac 9400 capability.

Access via teletypes is in our case required for:
(a) Data collection (e.g. screening data)
(b) File consultation

(c) Text editing and storage.

In the course of this year and 1970 the implementation of such types of operation is likely to be explored
on a limited and experimenta) basis. Similarly with regard to visual display facilities, we kope in 1970 to
explore the feasibility of using this t> enable the gradual prasing out of the use and maintenance of the large
card indexes of research data which are still being kept operutioral, despite the fact that the major proportion
of all the data is now alsu stored on magnetic tape. Here again oue has to find an economically acceptable
solution to providing adequate access without absorbing too much of the overall systems facilities in such sn
activity.

As a partial solution to this type of problem, we have now iustalled an autosatic feature card punch (Fig.13).

This will enable us to output data held on our magnetic tape files (e.g. compound properties) onto punch ~d
feature cards (Fig. 14). Output from the compuler is on paper tape shich acts as input for the feature card
punch. It is thus possible to prepare at a low cost feature card systems tailor-msde to specific user require-
ments.  The main spplication is oxpected to be in the ares of data sanipulation and scarches, e.g. retrieval
according to specific property combdinations. It will provide the research worker with s further weans of access
to data relevant to him, this in addition to the tape searches ruh on the cosputer.

7. CONPUTER NETWORK

It pay be clear from the ahove that in our view s satisfactory long tera developsent of i{nforsation storage
and retrieval systems requires the availability of an effective computer network. Fortunately, the Gheil
vrganization in the UK is, for other reasons. already saking satisfsctory progress in this direction (ref.
Figute 6). There would appear to be three sain aspects on which one sight expect benefits [ros the network
approach.

(i) Actual proceseing - the feasidilitly to move the job towards the lucation/the leve) st whick it com be
sost effectively snd economically executed

(§4) NMass storage - the large capscity storage facilities referred to under $ cad only de fustified ecua-
osically §{f aszociated with large centralised fnstallations. Their poasible use in relation to the
storsge of published literature has been dizcussed in an earlier paper’

(ii1) Data transmission - one would hope that the network v:ll enable o greater use to de aade of direct
data transmission replacing at least in part the present procedurez based on transport of printed
matter (or tapes) and the agaociated delays

Developments in this respect are as yet very slow, yet it seems not uarealistic to expect that they will
figure prominently in the first half of the 19708 hence, they should be borne in aind even Dow when selecting

equipment .
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As an example of the stepwise build up of computer facilities for an inforsation service, ieading towards
their operation as part of a network, the development projected in Figure 15 (Ref.11) may be of interest. It
concerns the possible implementation of such facilities over a period of about 10 years in a university library
environment.

8. CONCLUDING REMARKS

The most significant aspect of computers and their applications is the speed with which this field is
developing .ref. Figure 1). The indications are that the impact of this will become very pronounced in the
course of the next five years; it should drastically increase our involvement with hardware. The difficulty of
choice, however, may well ease as hardware, and particularly peripheral devices, are likely to become more
plentiful and much cheaper.

Perhaps many of our yet unfulfilled wishes, e.g. for chesp and versatile consoles, ease of interfacing, on-
line mass storage at a reasonable cost, widespread data transmission facilities, will be met in the next few
years. We may expect, largely as a result of LSI (large scale integrated circuitry) a significant increase in
hardware implementation of software features and in hardware reliability.

We will have hardware in much greater quantity and versatility; the main problem will be how to integrate
and use it effectively and economically.

REFERENCES
1. Knight, K.E. PhD Thesis. Carnegie Institute of Technology, 1965.
2. Knight, K.E. Changes in Computer Performance. Datamation, September 1966, pp.40-54.
3. Knight, K.E. Evolving Computer Performance. Dsatamation, January 1968, pp.31-35.
4. Joseph, E.C. Computers: Trends Toward the Future. Invited papers, I1.F.1.P. Congress,

Edinburgh, August 1968, pp.145-157.

5. Dammers, H.F. Integrated Information Processing and the Case for a National Network. Inform.
Stor. Retr., VYol.d4, 1968, pp.113-131. .

6. Dammers, H.F. Phased Transition from Non-Mechanised Information Storage and Retrieval to On-Line
Computer Operation. Proceedings F.1.D. /I.F.I.P. Conference on Mechanised Informa-
tion Storage, Retrieval and Dissemination, Rome, June 14-17, 1967, pp.415-436.
North-Holland Publishing Ccmpany, Amsterdam, 1968.

7. Dammers, H.F. Use of the IUPAC Notation in Computer Processing of Information on Chemical
Polton, D.J. Structures. J. Chem. Doc., ¥cl.8, 1968, pp. 150-160.
8. Polton, D.J. Conversion of the IUPAC Notation into a Form for Computer Processing. Inform.

Stor Retr., Vol.5 1969, pp.7-25.

9. Gallagher, P.J. Some Experier-=s with Selective Dissemination of Information. Information
' Scientist, V. 2, 1968, pp.103-106.

10. Dammers, H.F. Computer Use in Information and Date Handling. Automation, Mechanisation and Data
Gallagher, P.J. Handling in Microbiology, Society for Applied Bacteriology Technical Series No. 4,
Academic Press, 1969. (in press)

11. Dammers, H.F. Computer Systems in Academic Libraries - Some Aspects of Planning end Evaluation.
Proceedings of the University of Newcastle Seminar on The Management of Computing
Activity in Academic Libraries, Orizl Press, Newcastle, Fngland, 1969.

12. Kuckler, J.D. A Photo-Digitel Mass Siorage System. AFIPS Conference Proceedings, Vol.29,
Kerby, H.R. Spartan Books, Washington, D.C., USA, 1966, pp.735-742.
13. Dammers, H.F. Computer Use in Information and Data Handling: An Appraisal of its Economic

Aspects. Paper presented at the Second International Confereiice on Mechanised
Inforaation Storage and Retrieval Systems, Cranfield, 2-5 September 1969.




10°

107

10}

10!

102

1073

l

1850

7900 1925 1950 1975 2000

Year

Growth of mech. energy reiative to human muscle power (a)
Growth of computer capacity relztive to human resources (b) -
For clerical work (acc. to Ref. 5)

Figure 1

Laboratory

Subject field

Woodstock Agricultura!
Research Centre

Chemicals, in particular pesticides,
for use in agricul: .ral and public
health

Tunstall Laboratory

Toxicology. environmental haaith
aspects of Shell products/processes

Milstead Laboratory

Chemical enzymology; natural products
of biological significance; micro~
biological research

Total staff 500 +

Fig.2 Shell Research Laboratories at Sittingbourne, Kent
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Prominent staff

S . ..
tage activity type Major type of activity
I 1956-1962 Technical librarian Building up of library
(holdings)
Building up of subject filing
system
o 1962-1968 Information specialist Literature searches/surveys
Research data coding and
storage
Current awareness
Development of computer
application in ISRD
ot 1968- Information technologist Development and maintenance
of computer opesated
information systems allowing
maximum user interaction
(SDI1, research data dtorage
and retrieval)
Fig.3 Technical Information Services 1956 - Shell Research, Sittingbourne
Main developments
1962 - 1962 Preparatory phase
Start with research data coding (structures)
IBM 870 tabulation
IBM 1401 and Autocoder use
Feature card system development
1964 - 1966 First computer operated search system operational (chemical structures)
KWIC indexing
Variety of computer systems (processors) used
1966-1968  On-line computer use operational
SDI - Data acquisition on magnetic tape
Tape typewriters for text and graphic structure input
1968 - 1970 Establishment of various access points on site
Fully mechanised feature card input
Start of computer aided typing
Start of real on-line mass storage
Rapid response query systems
Use of visual display
1970-1972  Muiti-access system widely extended (perhaps 20-30 access points)

I/0 improvements (CRT, Rand tablets etc.)

Capture of most site-produced texis for computer editing/storage
Sizeable on-line mass storage of literature information

Gradual disappearance of most manual retrieval tools

Fig.4 Developrents in mechanised information storage, retrieval and dissemination at Shell Research Limited,

Sittinghourne
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Location 1962/1963|1964|1965/1966(19671968(1969]1970| 1971|1972
IBM 870" Sittingbourne b »
IBM 1460/360-Mode! 30 | London -
IBM 1410 London - N
1BM 7094 London '
1BM 360-Mode! 50 London - - - )
Univac 1004 Sittingbourne ' »
Univac 1107 Birmingham e n ]
Univac 1108 London . —
Univac 9306 Sittingbourne - »
1401 Autocode - »
9300 Assembler/RPG bt 4
Fortran IV/V ' »
Cobol — »
Algol P RS S S [ (N

* The 18M 870, though not a computer, has been included as a forerunner to site computing facilities

indicates minor use only

Fig.5

Sittingbourne
Laboratories

tape units

CP?QQ

Computer facilities/languages

London

Univac
Ty
9300 4800
card paper
I/0 tape
70
line
printer
graph
plotter
Fig.6

1108
system

Other
locations

360/50

S N

Shell-UK computer network aspccts relevant to the Sittingbourne Laboratories
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RESEARCH DATA
Chemical structure storage and retrieval (50,000 compounds)
Storage and retrieval of biological screening data
Storage and retrieval of information on spectra

COMPANY REPORTS LiTERATURE

KWIC indexes
Tape search according to profile in preparation

LITERATURE INFORMATION

SD! - CA Condensates tapes, ca 150 profiles, 1800 terms, weekly
Bibliographies

KWIC indexes

Tape searches of patent literature {Derwent records)

X | LIBRARY OPERATIONS

% Control of periodical holdings and accounts
Loan control
| Meetings lists

Fig.7 Computer operated information retrieval activities at Shell Research, Sittingbourne

| Univac Univac
9300 1108

} ' Performance ratio for many
{’ ‘compute bound’ jobs 1 50 -70
Performance ratio for many
[ ; *1/0 bound’ (IR type) jobs 1 10 -20
J . ‘

i Performance ratio as regards

g capacity related to labour

‘ effort (Programming, operating) 1 25

| required
’ Hardware cost ratio 1 25

j 1 It should be stressed that the data in the above tabulation
! | are very tentative only and should be looked upon as merely
} i the relative order of magnitude.

Fig.8 Performance ratio fo: large (Univac 1108) and small (Univac 9300) computer systeus
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Capacity say 10 ' bits = equivalent to ca 100,000 vols.
print.

Would appear entirely feasible with present day technoiogy;
various design configuraticns possble.

Storage costs will be low, say $1 or less per million bits
stored but only for very large capacities,

Hence only very large units will be aconomical, cost say
mi nimum ¢ 500,000.

Likely to be mixed electronic/mechanical. One cannot
visualise low-cost electronic devices for this purpose,
at least not in naar future,

Access to random file location will be relatively slow,

say of the order of a second but with suitable dynamic
multi-level storage organisation this should be no objection
for ISRD use even in real-time operation.

Read spesds should be quite high, say % to % million
characters per sec.

Likely to be read-only stores, but again for archival
purposes this should be quite acceptable.

Available experimentally 1967; perhaps in more general
use by early 1970's.

Fig. 11 Mass storage device

Journals
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Interest
profile

Matching

Awareness
list
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Keypunch

Screaning

Editing Punched
cards

Merge
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Computer handling of published 1iterature using magnetic tape and printed journal input
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Phase Computer budget Equipment Applications

1 ca £3,500 Keypunches; Loans system,
tape typewriters; journal listing,
off-line computer journal subscriptions,
use bibliographias

1| ca £13,000 DCT 2000 type Building up of files
terminal + card and in central computer
paper tape read/punch;
on-line processing

m ca £27,000 Library computer Processing of magnetic
on-line to large tape files in library.
university computer; Exchange of tapes
Several magnetic
tape units

v ca £46,000 Several access points Establishing of on-
to library computer. line enquiry systems
Tapes and discs, and display
multiprogramming
capability

Vv ca £72,500 Graphic displays. Operation as part of

On-line query

iarge on-line network

Pig. 15 Computer facilities in university libraries: phased implementation
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THE INFLUENCE OF SYST:ZM DESIGN ON SYSTEM QUALITY AND ECONOMY

by

Rudolf Bree
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SUMNARY

System’s design for mechanized information services must try and aim at a reasonable
balance between the quality ot the service offered and the operational econnmy in rendering
services. Considerations on input operations, subject control, structurization of the
vocabulary used in the system and on output-forms are discussed in respect to their effect
on quality and operational economy. The experience gained during the development snd the
operation of the nuclear documentation system of the Buropean Community served as basis for
the presentation. :

SOMMAIRE

Dans la conception d’un systéime destiné A des services d' informations mécanisés, on doit
s'efforcer de réaliser un édquilibre raisonnable entre la qualité du service offert et
1'économie opérationnelle liée & la réalisation de ce service. L’'auteur étudie les opéra-
tions d'entréde, le contrSle des sujets, la structuration du vocabulaire utilisé dans le
systime, et les formes de sortie, A la lumiére de leur influence sur 'a qualité et 1'économie
opérationnelle.

L’ auteur s’est basé, pour la préparation de son exposé, sur )'expérience acquise au cours
de 1a réalisation et du fonctionnement du ay:itime dc¢ documentation nucléaire de la Communauté
Buropéenne.
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THE INFLUENCE OF SYSTEM DESIGN ON SYSTEM QUALITY AND ECONOMY

Rudolf Bree

Introductory Remarks

The topic, on which I have been asked to speak - that of system design with reference lo sasll documentation
centers - makes me feel slightly uncomfortable, for the simple reason that I don't think that small documenta-
tion centers will have to face such problems.

Smaller documentaticn centers will normally have very little choice in this context - if the category “ssall”
documentation center is used in the sense of a limited staff serving a limited nuamber of clients.

This leads to the conclusion that small centers of this kind must depend upon larger ones.

Consequently “system design’” is something they might never have to cope with and this prevents thes rather
effectively from committing errors in this field. They can leave this happily to the larger centers. However,
cooperating with larger centers they are tied to the mistakes these commit.

Therefore, system design must be of interest to smaller centers. They should understand the conditions upon
which certain decisions have been based. Being a smaller center mesns also being much closer to the individual
user. This puts them right between these users and the system designers.

1 could stop here by stating that anytling more said is beside the point. But it might stil] be interesting
to discuss errors in System design, regardless of the size of the center. My remarks might be biased. They are
based upon specific experience with operation of the EURATOM system for storage and retrieval of nuclear inforsa-
tion, which was developed rather early on and without much heip from vxperience of third parties. Therefore aaple
room was left for the method of trial and error.

Which main features did we have in aind when w. mapped out that “system’ We wished to assist the potential
client to solve his particular probles by giving him sccess to a maximum of the available information. What he
was looking for he should get as fast as possible, at least before his aind got stale on that problem and
before he decided to sdbandon his search for svailable information and start experimenting all on his own, what-
ever the expenditure in money and time might be.

Furihermore we wished to supply information to the client in & form and a quantity he could digest, and in &
way which would help him without burdening him. So, what we were striving for in our aystem design was both
useful snd usable quality - within the terms of a justifiadble budget for development as well as for operational
econt~y.  We felt that without quality we would lose the users and without aperational cconomy we would risk
losing our sponsors.

The average user does not seem to be interesced efther (n the degree of sophistication of the aystes or in
the methods hy which operational economy is nbtained. What b cares sbout is deing served in a speedyr and
rejiadle way and in a form which makes it ensy for him o digest the offered material.

Trying to meet these simple sounding requirements in system design is not so easy. A few of the design
aspects we can spesk about {rom our own experience are:

1. Input based on titles, abstracts or complete teats:

2. Subject control by frre or by controlled vocabulary - or by a hierarchical systee:
3. Structurization of a controlled vocabulary: is it possidle end is 1t helpful?

4. 8Should the retrieval orgmnization be dased upon Soolesn sigebra or or weighting?

$. Output in the form of title listings, of abstracts or of complete teats?

1. INPUT BASED ON TITLES, ABSTRACYS OR CONPLEYE TEXTS
Guality of retrieval and operational economy are both greatly influemced by the form of input chosen.

1.1 Por accese to 8 docuwent. knowledge of its title seems to Le indispenssble. Dasing input solely oo titles
is tmpossible becsuse they sre generslly inmfficient for subject representation snd therefore tor subject
control. It might be necessary to store the titles in the comtext of the complete descriptive cataloguing of
the document.
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1.2 Abstracts sre superior tc¢ titles, insofar as their quality is satisfactory. We know that in our field
about 8% of the abstracts are badly written and that a further 7% of them could bear improvement. As a basis
for retrieval a kind of abstract is requiicd which refers to all the important concepts contained in a
Adocument.

: Using abstracts for input does not necessarily mean that their texts have to be incorporated in the storage.
The limitation of the number of acceptable characters and diacritical signs would still, in most of the
existing computers, require a considerable amount of editing of the text, which can be very expensive,
especially if texts in several languages are to be used.

1.3 ull documeni text storage in digital form does not seem to be an economical proposition at the present
time. It is regrettable that computer-controlled image storage is not yet in existence. Conpared with indexing
from abstracts, indexing from complete texts has both advantages and disadvantages. It would compensate for the
about 15% bad abstracts. On the other hand, indexing from complete texts alcone is time consuming and invites

‘ i incorporation of too many peripheral aspects of a Jdocament in the indexing. This would result in retrieval of
1 - non-significant documents. As a general rule, a workable compromise seems to ~onsist in basing iudexing on
abstracts, keeping the documents at hand for reference and to supplement the indexing if necessary.

- i It would be an error to base indexing on titles alone, because of the resulting low quality of such indexing.

2. SUBJECT CORTROL BY FREE OR BY CONTROLLED VOCABULARY

I
i
: Use of a controlled vocabulary - the thesaurus approach - necessitates initially a great many decisions on
i the selection of the terms. Later on during indexing and retrieval it requires intimate knowledge of the
, t chosen concept. The terms of the controlled vocabulary look like terms of the free, that is the natural
‘ language - which is deceptive. In fact, in some cases many of the terms used cover only part of what the term
] implies in natural language. Hence the need for profound knowledge of the vocabulary and consistent application
i during indexing and retrieval
1

' i1n these circumstances the idea of doing away with controlled vocabulary and instead using freely the sig-
nificant terms as used by the author of a paper and readily available in the text is enticing. Well, in prac-
tice a “free vocabulary” is not so free. This is because one has to apply much sophistication in storing the
terms to avoid an enormous fixed storage in the computer and to facilitate the matching process during the
| retrieval operation. To take care of the different grammatical forms of each term, truncation can be used.
| Homonyms and synonyms create tricky probiems. Practically all of the numerous terms and forms of the free
-‘l 5 language have to be -duced again inside the computer to a smaller number of terms - we’'re back to a con-
“5 : troiied vocabulary again. But at the free language end the computer must accept an almost unlimited number of
! ; terms which must be made recognizable. Considering that the average author's discipline in applying his
§ terminology leaves something to be desired and that things are complicated further when several languages are
i to be used, one might soon find that the use of free language is costly and hardly improves precision of
retrieval.

R It is true that indexing based upon a controlled vocabulary requires & high degree of discernment, but for

: each document only once for all. Precise focusing in retrieval then becomes possible. So it might be prefer-
able to use a controlled vocebulary, on the condition that certain rules are respected during its development:
synonyms and homonyms must be discarded; no term can have more than one meaning.

During the development of a controlled vocabulary, it should be kept in mind that its purpose is not so much
to facilitate indexing, but to effect precision in retrieval. However, in the initial phase retrieval usually
! ) canuot be tested in a conclusive way. During this part of the development it is recommended to follow closely
the frequency of assignment of each term. Too frequently used terms, especially those of too general a charac-
ter, lose any significsnce ior retrieval because of their frequency. They must therefore be replaced by more
specific terms. The EURATOM Thesaurus introduced therefore a category of terms design.ced “furbidden terms’ -
which are listed, but only with reference to other terms.

l Hierarchical systems h: -e always been dear to many people. ‘Their structure, built around the generic context
} of terms, seems to offer a very acceptable means of putting order in conceptions and ideas. We cannot judge
x| from broader experience whether or not there is a reel chance left for profitable use of such systems in mech-
E anised storage and retrieval systems.
i
i
1
i

Compared to the two other methods, coordinate indexing has established its feasibility even in large systems -
for retrieval quality as well as for operational economy. For smaller centers with specialised collections it
is even relatively easily transferred to manual retrieval, using peek-a-boo cards.

3. STRUCTURIZATYOM WITHIN A CONTROLLED VOCABULARY

A system of coordinate indexing based upon controlled vocabulary might seem to be incompatible with struc-
turization. We found, however, that this can be even combined in a very attractive way. The machine dictionary
containing all th  thesaurus terms can be used for geueric term grouping.
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When tie EURATOM Thesaurus was ccmpiled, x» used the sudject heuvings from NSA and arranged them - in the
Peginning, t'- b come claz™ in -ar milds as to thelr cowsntic context and their scope - in the form of two-
dimensional graphs. Then we transforwed the subject teadiage inte univocal keywords, eliminating all homonyms
and synonyms. Main.3ining the initiai grepuic display, we went one step further and afranged in clusters,
around the keywords, tavws of higher specificity. In the ernd we bad chartew the shele nuclear field, depicting
visually the relation between the terms, delimiting the meanings of the kayrords of highar generic character by
the more specific cerms arcund theg. We avoided {n tiijs way having tc coupile a zlossary and scor we learned
how profitable and helpful this kind of display is for effecting sufficient couaisténsy in Jecentralised
indexing Later on, feor formulating vetrievel vyestions, ve fo'wmd it os usefui #9 1ov indexin:. especially
after we indicated for each term the freqoenty of its assigrmen:d, because thie enabled us Lo calculate the
probabie number of answers to be expected during retrisval.

This visual display has great appeal. Supplementing, as it does, tue indispcasuble alphepetical listing of
verms, it is in many instances suj rior as a working tool.

Later o we iatroduced this generic structire into the machine system itself, starting very suncessfuily an
automatic generic posting operation. This permitted to establish the very simple indexing rule: ‘“‘use the wost
specific index term”. The computer adds automaticaily all the generic terms. In this way we virtually double
the number of terms assigned, facilitating retrieval at any generic level

In cur opinion this kind of structurization and the automatic generic posting would facilitaute the work of
smaller information centers too. -

4. USE OF BOOLEAN ALGEUSRA, OR WEIGHTING

The application of Boolean algebrs %o retrieval in & system based on coordinate indexing dves not raise many
problems. Its efficiency has been proved. Meighting of tarms is an aiteimarive o Boclean perators in
retrieval®. In som: cases a query is more easily formulated in Moclean algebra and in others !l weighiing.

The selective effect of Booleaa ulgehra is considerable. In a system which <giv»ces a million entries, three
keywords, each of which has been used about ten thousand times, can e combined in Boclean algebra in such a
way as to produce only shout ten references.

However, we have learned in the meantime to combine very usefu!ly both methods, securing firstly satisfactory
recall by way of a Boolean term ccmbiration and subjecting the result Co u second anchinn routine, then applying
weighting, achieving in this way a ranking procedure which helps to eliminate noise.

5. OUTPUT IN THE TORM OF TITLE-BIBLIOGRAPHIES, OF ABSTRACTS CR OF
COMPLETE TEXTS

Decisions on output form influence organization and ope:aliozal economy considerably. Here we have the
psychologically important interface between the system and tbe individual. The more or less elaborate presen-
tation of document data can be justified finally only in terms of its actual usefulness to ivs clients. The
user must feel that he is being helped and aot burdened, when using the systen.

This has many consequences, most of which seni to be so obvious that 1t hardly seems worth mentioning them.

One absolute condition of a system is that it should be adaptable to the purposes of the individual user.
The number of references which will be acceptable varies greativ, depending on whether the user is writing a
thesis, or a handbook, or on whether he is posing his question with a view to applying for a patent, or again
on whether he wants to bring himself up to date on recent developments in a given field. We can take it for
granted that this adaptation can be effected during retrieval.

So, how can the client best be served: by a title list, a set of abstracis or by complete document texts?

The quickest (and not toc expensive) way would seem to be e machine printout of biblivgrephicel data -
supplemented, on demaad, by the printout of the indexing terms. Rowever, the user cannot read at once all the
documents referred to him nor does he usually want to. He wants to start with the most promisirg ones. How
can he select them most easily?

A machine printout of bibliographical data will permit such selection only rarely, so he would have either
to select at random or to pass the total list to his librarian asking for all documeavs listed - neither method
being really satisfactory.

Passing on to the user the results in the form of abstracts would obviously facilitate selection and runking
most effectively. However, this is a method which seems to be rather expensive when performed by the computer,
not only because of the considerable tape length which results froua storing text in digital form, but because a
large proportion of the abstracts has to be edited carefu{ly before input in view of printout limitations. As

* Weighting of retrieval terms in order to obtain an output rnﬂked by probable relevancy must not be confused with the
(seldom used) weighting of index terms, the purpose of which is to show the relative importance of individual concepts
in a document,
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1]
an alternative the printed sbstrarts can be s*ored, in reproduced form if necessary, in a large file. This is
fine for readability. However from the point of view of operational economy it leaves much to be desired. The
organization of such a file supposes the availzbility of printed abstracts. Improvements might be possible by
transfer to microforms, but reslly satisfactory methods of fast access to large files are lacking, even for

microforms.
.

To furnish the user full texts - which obviously would be possible either in full size, reduced size or
microcopy, would be even more expensive and would suppose a considerable organization. Moreover, a large part
of the effort involived in doing so would be evidently wasted, because documents retrieved by the system but
discarded by the user would have been produced unnecessarily.

Consequently the relatively most useful form for output seems to be abstracts, because it really allows the
user the indispensable facility to choose between the documents. The higher cost, compared to title printout,
is balanced by the gains in user ease and that is, finally, in user acceptance of the service cffered.

Where input and output are concerned numerous decisions must be made, which can have far reaching conse-
quences, either for the quality of retrieval, operational economy or the usefulness of the service to the
user. I have only mentioned & few us a reminder of the complexity of the choices facing the system designer.
To go back on earlier decisions on the form of input or output is always possible at a later stage and would
only involve material losses. Errors in design of the subject control could have grave consequences from

which smaller centers would suffer as much as larger ones.
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PROBLENS OF INPUTTING DATA FROM OTHER SYSTEMS

Jack E.Brown

The National Science Library of Canada serves as the focal point of a national scientific and technical
information network. Working in close co-operation with other libraries and information centres, it serves as
an information transferral agency and endeavours to provide scientists, engineers and industrialists with
immediate access to publications and information required in their day to day work.

The NSL employs a variety of computerized techniques to facilitate the handling of information and has since
1966 operated an SDI program in the Ottawa area. In January 1969 the program was redesigned and expanded to
provide & National SDI service which has been fully operational since February 1969. A variety of data bases,
then on the market, were tested and evaluated to determine the minimum number of tape services which might be
exploited to obtein maximum coverage of the S & T literature.

In order to overcome the problems created by incompatibility of tape services, & standard file format, based
on the MARC II format was developed, to which various data bases can be converted with relative ease. To date
220 librarians, scientists and information specialists, from all parts of Canada, have been trained in weekly
seminars conducted by the NSL, to serve as search editors and provide direct assistance in setting up interest
profiles. A “Profile Design Manual’ was prepared and distributed to search editors and to all subscribers to
the service.

At present, subscribers to the CAN/SDI service have access to three tape services: Chemical Titles, Chemical
Abstract Condensates and ISl Source tapes. INSPEC tapes and others will be added as time, staff and funds
permit. All journals covered by these tapes are held by the NS, and photocopies of cited papers can be obtained
from the NSL, if the journal is not available locally. Subscribers receive computer print-out of pertinent
citations, weekly or every twe weeks, depending on the tape service selected. References are printed separately
on a two-part slip, one part of which is used as a response form to provide feedback and permit updating and
improving of interest profiles.

Note: A detailed account of the CAN/SDI project will appear in - “National Science Library of Canada SDI
Program” Special Libraries, Vol.60, Oct. 1969
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PROFILE -~ NUMBER INSERT YOUR ADDRESS LABEL IN THIS BLOCK

142

Dr. 5.G. Calvert

Division of Biosciences
Room 3143

100 Sussex Drive

HEET - NUMBER
SHEET - NUMBE Ottawa, Ontario
) 142

In order to support ongoing research, I request references dealing with the

effect of 2-deoxy-gilucose and 2-deoxy-galactose on animals or humans -

especially, has anyone administered either of the above and what happened.

I am interested in their possible action on an antibiotic, and their toxi-

city, particularly on humans. The 2-deoxy-glucose is usually cited as

2-deoxy-D-glucose or -d-glucnse, and both are also spelled as 'desoxy'.

The galactose form has been cited also as fucose, I am interested in the

isomers. 3-deoxy-glucose and 3-deoxy-galactose,

REFERENCES

1) J Brown

Effects of 2-deoxy-glucose on carbohydrate metabolism. Review of the

literature and studies in the rat.

Metabolism Vol.ll, p.1098-1112, Oct. 1962,

2) C Lutwak-Mann

Effect of 2-deoxy-D-glucose on the rabbit blastocyst.

J. Reprod. Fertil. 10, 133-5, Aug. 1965,

Fig. 1(a) A search profile
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Fig. 1(d) Profile worda and secarch expressions (on reverse of search profile)
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INFRARED and PROPERTIES
or ABSOR or CONSTANTS

THIN FILM | and INFRARED

or OPTICAL
or REFLECT
or TRANSMI
INTENSIT and DIS.’ERSION and ABSOLUTE
or INFRARED r ABSOR
REFLECY CONDENS!
REFRACT FIIM
VIBRATION INTEGRATED
- LIQUID
r OPTICAL
FOURIER TRANSFORM INTI.ARI:D

or comunm FUNCTION

ot ML:MQ
- T E

ATTENUATED TOTAL REFLECT
or
ATR

or
INTERNAL REFLECY and
or
NFRARED

i Fig. 2 Example of how a search request may be documented by a researcher
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Fig.3 CAN/SDI project' generalized flow chart
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SUMMARY

Criteria to be considered before introducing computerized information retrieval service(s)
are analyzed. Special attention is devoted to decision taking in switching to an auto-
mated system and to the training of the personnel including directors and senior staff.

SONNAIRE

L’ auteur analyse les critéres qu’ il importe d’ examiner avant d'introduire un ordinateur
dans un service de recherche d’' informations. Il consacre une attention toute particuliére
A la décision de passer 4 un systime automatisé, et 4 la forumation du personnel, y compris
le directeur et les cadres supérieurs.
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RETRAINING OF FERSONNEL TO FIT INTO AUTOMATED SYSTEN

J.H.Klopp

This is an extremely broad field, and I am afraid my report will only summarize a few evident facts which
you all know.

‘ ! To deal with this subject, I have adopted the following layout:
. - Criteria to be considered before you decide whether or not to introduce a computer in your service.
- Ust of existing personnel in the light of the aims pursued.

~ Re-training.

1f you have decided to use a computer, this means that, after seriously analyzing a certain number of factors,
you have decided to create a new documentation research system.

1. Let us review those criteria which, in fact, indirectly define your work and the personnel to use:

1.1 Ares covered by the system, with indication of the degree of depth for each branch of this area, and of
the period covered since the origin.

1.2 Review of services covered by the system, with indication of the extent of the field, of the degree of
complexity or improvement reached in the research process, and list of 0lnts of potential customers.

1.3 Possibilities of extending the system to other fields, with indication of possible ease of coordimation
with similar services already ensured in initially covered fields.

: 1.4 Quickness of system, with indication of the speed at which questions on a given docuwmt can be answvered,
i reckoning from the date of publication of this document.

1.3 Cost of exploitation of the system with study of cost of:

- data recording
- data processing snd cutput

- use of data provided by the systes.

Apart from the factors listed above. other technical criteria have to be considered, such as:

(1) Card-index size foctor

- number of articles §in tae card-index
- scquisition rate {increese)
- chanlescence rate

o - complexity of {ield covered

(2) Activity feacior
- frequency of guestions per day, per user, etc.
- nenessary speed of sanwer
(3) Penetration Fector
: - depth of peastration into given field (indexing depth) of docusents included in the information xystes
i - implesentation of sachine possidilities aufficient for emsuring the above penetration
(4) Control fector

(S) Quality foctor

- relisbility of document smalysis
- relisdility of documemtary rerearch operations snd, conseguently, noise level

16) Expansidbrlity factor

- possibility of adding new notiohs to the system

- sbility of the system to adapt itself to topics dealing with other fields

- possibility of dringing uwp to date mamy Copies of the overall card-index im various places, at a
reasonabdble cost

- possibility of dealing with » great variety of gueations at a reascnabdle cost

n B iy,




(7) Cost factors

- ¢ust of analysis

- cost of codification

- cost of reseaich

- cost «f use of machine research output

- amortization of costs in the various uses

(8) Physical factor

- forn(s) of output
- adaptability to a variety of machines.

Therefore, the above criteria should be carefully considered when evaluating a given system in the light of
a2 need or of a set of given needs. The results of such a study will certainly lead you to conclude whether or
pot a computer can solve your problems.

An excellent American study:
“Study of mechanizatior in DOD Libraries and Information Centers - Technical Report AD 640100

presents the same conclusions in a different form. Another specialist, Mr Frank Allen, has expressed identical
opinions.

2. The aim of a documentation center (I am not speaking of a data analysis center) is to provide rapidly, in
an easily assimilable form, the documentation indispensable to the user. This assimilable form broadly present:
two aspects:

- a rapid description of received documents
- a quick answe. to a given question, generally in the form of bibliographic references

that is to say publication of abstract journals and bibliographic lists. I am leaving aside the reproduction
aspect, which does not fall within the scope of my report.

I shall not mention either the advantages of the computer over manual systems: increased easiness in the
production of abstract journals, reduced retrieval time for bibliographies, transformation of document loan
channels, reduced time, therefore reduced personnel, additional products like, for instance, selective
diffusion of information.

To put these advantages in concrete form, an enthusiastic staff, bent on improving itself as well as its
working methods, is indispensable; it is therefore necessary to re-train your collaborators. But what are the
categories of documentalists who need re-training?

3. Good re-training must be adapated to the documentalist’s intellectual as well as hierarchic level, and to
his specific work.

We shall then consider the following categories

3.1 *“Directors” and senior staff members who advise them as regards the decision to introduce a computer in
the service.

3.2 Eiecutives. engineers or scientists qualified in documentation. One can make a distinction between:
- those to be assigned to the computer (analysts, programmers, etc.)

- those who, without being assigned to the computer, are in direct relationship with it (analysts, reporti
writers, lexicographers, etc.)

- those whose work is indirectly related to the computer, or those likely to have their assignment changed.

3.3 Documentalists, assistant-documentalists, librarians, printers, typists, etc
- those to k. assigned to the computer as: operators, console operators, card-punchers, etc.

- personnel likely to be assigned to the computer (replacements, break-down service, etc.)

4. WHO MUST BE RE-TRAINED, AND WHEN MUST RE-TRAINING TAKE PLACE

4.1 To start with, we have mentioned directors and senior staff mambers who will use the services of the com-
puter. Their knowledge of the computer must be synthetic rather than analytic. Lectyres or dourses laying
particular stress on the possibilities offered by the material must be organized for them. Their attention
must be drawn to the direct part which they must play in order to deri—e the best possible benefit from a
computer equipped service.

Such lectures or courses should take place prior to the very decision of introducing a computer, so that this
decision may be made advisedly; in particular, studies on cost efficiency must be conducted in order to determine
the various operations, or documentation phases, which can be carried out automatically, and efficiently from
the cost viewpoint. '
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Such preliminary re-training of this category of personnel is indispensable to adapt the computer, and
especiaily its softeare, to ti:e needs of the service, and to determine the order in which documentation must be
automatized. In other words, these lectures mint give emphasis to the elements which determine the choice of
the mate:iel and the ¢rganization of data processing; therefore, it is necessary to have some knowledge of the
material and of the jtroegramming systems. This re-training phase must be complemented by application courses,
when the corresponding application is started, in order that the adjustmeat of the system may be controlled
efficiently and, possibly its operation improved.

4.2 Secondly, we have mentioned documentalist-euzineers #nd executives, in particular those to be assigned to
the computer as analysts, programmers, o to be dirsctly responsible for auiomatic data processing services

There again, very compiete re-training must take place piior to the installation of the computer, in order
that suchk personnel may use it immediotely and efficiently (computer hours are heavy on a dccumentation budget)

Personnel directly responsible for automatic data precessing fervices must be re-trained ia order to acquire
a precise technical knowledge of the msterial which they will have to manage, but do not need to reach the level
of detailed knowledge which will be that of specialized personnel. Usualiy, senior administrative personnel
are quite qualified ic occupy such positions.

In view Of their turn of mind, specialists used f{or document eralysis and indexing are quite apt to become
analysts. These will be in charge of accurately defining ard developing the organization planned, then of re-
stating problems in the light of the processing means made available to them, and even, possibly, of defining
these means.

As regards programming, which is both a techunique and an art, specialists of indexing analysis are also, in
view of their training, apt to be rapidly re-trained to be application programmers. In other words, they
operate and control the computer in advance (they must know in advance what must be docne), or else, they speak
to the machine :n a particular language, in order that this machine may carry out a given task in the least
possible time.

Among this category of personnel, one should also consider analysts and documentalist-engineers who stay in
their position and continue their work, and whose activity is mainly devoted to feeding the computer indirectly,
according to a certain process, and, especially, to establishing a glossary and keeping it up to date. This
glossary will be the basis of the whole system.

The glossary, which is coded, is however established and developed by documentalist-engineers (or specialists
from the outside) who must also have some notions about the computer and what can be obtained from it. It is
they who define and state with accuracy the questions to be put to the machine, in particular for bibliographic
research, selective diffusion of information, etc.

Consequently, such personnel must also be re-trained

Besides, it is always useful to have versatile personnel available; therefore, from the same category of
specialists one should select those likely to assist, or even replace analysts and programmers if need be.
These will also have to be re-trained, but only after the computer has been installed.

4.3 Thirdly, you need operators, console operators, card punchers, etc. who must know the general console
handling operations (starting, initial loading, resumption of work, stopping, disconnection of computer) as well
as the precise handling operations for peripheral units (mounting of bands and discs, use of printers, readers
and punchers, etc.)

This offers assistant documentalists, librarians, printers, etc. a new career opportunity since, starting
from the position of console operators, they may become later on programmers and therefore get better salaries,
ete.

This also applies to typists who, by becoming operators, increase their salaries from 20% to 25% (in France,
at least).

As regards this overall category of personnel, re-training, of course, must take place prior to computer
installation.

Nevertheless, it should be pointed out that such personnel must take an ability test prior to being re-trained,

and, besides, that only persons under 40 should be consideres for such positions.

These tests and the age limit restriction will certainly reduce the number of pre-selected candidates, but,
on the other hand, have the disadvantage of compelling you to recruit outside.

Now, it is preferable for any perscanel in charge of automatization to be also familiar with documentation
problems. Mutual comprehension of everyone's respective tasks leads to better results.

5. Complete re-training should include:

- courses and lectures
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- constructive courses

- practical assignments and exercises.

5.1 The Directorial Staff, that is to say the Directorate and senior staff members, must attend lectures or
lecture series which last approximately 30 days, distributed of course over several months. The subjects

covered are broadly as follows;
- general information on conventional material (punched cards, for instance)
- general information on hardware, software and exploitation
- study cases
- role and responsibility of leading staff members in front of the computer
- relations of the computer service within the company
- the processing unit
- external memories
- exploitation systems
- remote processing, etc.

Based on the results of the criteria mentioned at the beginning of this paper, this personnel will be in a
position to give instructions on the use of the computer, particularly in certain fields like:

~ decumentation menagement
- abstract journals
- indexes

bibliographies
~ selective diffusion of information

t

automatic type setting !

and especially, which orientation to follow in the field of equipment to meet the needs of documentation
while keeping in mind the cost efficiency of the various documentation operations, that is to say the
economic management of the system once installed.

5.2 As for the second category of personnel, that is to say future analysts and programmers, courses will be
rore complete and detailed than for the first category. They will include, in particular:
Basic data on computers:

- General logic¢ of computers (coding-memory)

- Main input-output units

- Notions on organizational charts

- Languages and principles of exploitation, whatever be the configuration of the machine used.

Programming:
- Technical training for direct work on the machine
- Practical exercises.

Installation and starting: r
- General principles on the development of a data processing service:
- Presentation cf material to be used:

- Memory, channels, inputs and outputs, organization of card-indexes, etc.
- Presentation and comparison of languages
- Presentation and comparison of exploitation systems.

- General principles governing the implementation of a computer:

- General analysis methodology
- Development of analysis and programming data.

The average time allocated to re-training is:

- For analysts: 3 months of pure analysis
3 months of programming and language for training proper
15 days for annual re-training

- For already certificated anaclysts (that is to say, analysts having attended the specialized courses or
lecture series organized, as far &8 we are concerned, by the ‘Ministry of Finance” (examination in two
parts: control test plus oral exam), 3 months of training, plus 15 days of annual re-training are
necessary.

5.3 As far as the third category of personnel is concerned, appropriate courses must he attended before and
during the installation of the material. Courses last less time but it is only through practical exercises
that adequate perscnnel can be selected. Additional infcrmation courses will complement these lecture series.
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t 5.4 Finally, psychological action should especially be taken before and during the instaliation of the material.
Unavoidably, you will note a certain uneasiness within your service, but there again it is indispensable to act
with strictness, however with tact. It is difficult for personnel to understand that the computer, far from

i taking work away from them, gives them more to do; this new work is different, maybe more automatic, but not

deprived of interest. As a matter of fact, computers demand a strict discipline in the laying out and develop-
ment of work, and do not admit of any errors.

6. As a conclusion, certain evident facts could be summed up-

Consicyr and analyze your activity thoroughly before introducing your computer, as the re-training which
your p:irsonnel will have to go through will mean expenses and loss of work (for which you will certainly
make up later on).

Re-training must take place prior to the introduction of the machine.

Careful selection of the personnel to be re-trained is a vital necessity for a firm. Certain tests are
excellent to orient your choice, and you will be surprised at the results obtained by certain candidates.

Your attention is especially drawn toward the re-training of the leading staff of your service.

!
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RE-EDUCATING USERS TO AUTOMATED SYSTEMS
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SUMMARY

In traditional documentation systems the user perform- a search in alphabetical subject
indexés by looking up single-term entries. For computerized documentation systems using
coordinate indexing and retrieval, precise query formulations are essential. There are
different ways of getting the user to make his query more precise. Users’ comments are
indispensable for evaluating the efficiency of the system. A feedback formsheet is
presented, and an example of feedback given. In preparing an SDI profile, a retrospective
search should first be performed, which the user must evaluate.

In view of eliminating the documentalist as an intermediary between the user and the
system, it can hardly be expected that the user will, just to handle a few queries per
year, learn all the retrieval rules the documentalist must bear in mind. On the contrary,

the system would have to be developed in a way which enables the applicant to make direct
use of it.

SOMMAIRE

Dans les systémes de documentation traditionnels, 1’utilisateur effectue sa recherche
en se basant sur les mots-vedette des index-matidres. Dans les systémes de documentation
4 indexation coordonnée, basés sur 1’emploi d’un ordinateur, il est essentiel que les
questions soient formuldes de fagon précise. Les commentaires des utilisateurs sont
indispensables pour juger de 1'efficacité du systéme. L’auteur présente le formulaire
utilisé pour consigner les commentaires (feedback), et donne un exemple de ce “feedback’
Pour établir un profil d’ intérét en vue de la distribution sélective des informations
(DSI), il faut tout d’abord effectuer une recherche rétrospective, sur laquelle 1'uti-
lisateur devra donner son avis circonstancié.

Quand on veut éliminer le documentaliste en tant qu’ intermédiaire entre 1'utilisateur
et le systéme, on ne peut guére s’ attendre A ce que 1'utilisateur, rien que pour traiter
quel quus questions par an, entreprenne 1’ étude des régles de la recherche documentaire
en ordinateur. Au contraire, le aystéme devra dvrluer de telle fagon que le demandeur
soit capable de 8’'en servir directement.
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RE-EDUCATING USERS TO AUTOMATED SYSTEMS

Carlo Vernimb

A scientist or technician must expend some effort in order to get hold of such scientific publications as he
needs for his work. This effort is divided into two operational steps: firstly he must decide which publica-
tions he needs, and secondly he must procure the publications. Procuremeat is easily effected through a libra-
ry, and this aspect of the problem will not be considered here in any detail. Instead, our interest will be
directed toward the effort expended by the scientist to determine which publications he needs.

In traditional documentation systems a scientist will have to search through alphabetical indexes and
library card files grouped according to subject, author, etc., and he will have to scan suitable abstract
journals. To begin his search, he will need a heading by which to enter the subject indexes. Jf he does not
immediately find an answer to his problem he will try again, under some other entry. After checking a few of
the references found, other entries will, as a rule, come to his mind, and he will start searching anew. Such
a manual literature search uses single-term entries and applies what I would call “instant feedback”. The
scientist may start with only a vague idea of his problem; instant feedback will add precision to his query.

In most of the modern computerized documentation systems with coordinate indexing and retrieval, a documen-
talist acts as an intermediary between the scientist and the system of which the ducumentalist has to be con-
sidered a part. This fact makes it necessary for the documentalist to have a clear idea of the query, so that
knowing the scientist’s problem, he can add precision to the query.

In our experience with the Euratom Nuclear Documentation System it is just this accurate and clear delimita-
tion of the query which is the most difficult problem. In our request formsheet for literature searches (Fig.1)
which the applicant is asked to use, we therefore give him the following hint:

“Define the subject with enough precision, so that a documentalist specialized in your field but not necessarily
acquainted with your particular subject can thoroughly understand the question, and also recognize what would

not me of interest to you."

But this advice has proved insufficient to change the habits of the scientists using our system. Most of them
still pui their queries in the traditional single-term form. We have therefore had recourse to more stringent
measires. These measures find their expression in a somewhat aggressive guideline the user will find on the
back of the request formsheet (Fig.2). There it is said:

TELL US WHAT YOU WANT TO KNOW -
SO WE SHALL TELL YOU WHAT IS KNOWN ABOUT THAT.

But do not fling your query at our heads like & brick!

Do not ask for “radioactive strontium compounds’' when you can ask more precisely:

“Which radioactive strontium compounds will in reactor operation be generated within the fuel elesents
from the strontium produced in uranium fission by chemical reactions with other components of the
fuel elements (e.g. carhon, oxygen in UC or U0,). and so on. ..... The query is of interest
because decontamination measures in case of damage to a fuel element will be dependent on the
kind of the strontius compounds escsping.'’

Thus, your qQueTy should much less be similar *a a title than to a short sbstract.®

Therefore pleuse do not name us an ixolated concept - radioactive strontivm compounds - for which you might
yourself feel inclined to look in tille lists or subject indexes. Concerning radiocactive strontiue compounds
alone we have got more than 3,000 litersture quotations stored in the mewory of the Computer. Such a mass
would overhurden you. Our Computer is in need of a mesningful combination of significant concepts, which we
shall elaborate from the query formulated by you, this will be the only way for you to obtain the abstracts you

are really looking for.

One thing is certain:
The more accurately you word your query, the more precisely you will know what you want to know,
and the better you will learn shat our Computer iknows about ft.

These rather brusque directions have already had some effect. It hus become much less frequent for us to
have to ask the user to word his query clearly

Honasrne
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Another experience is that a user finds it easier to reveal details and define his needs more exactly on the
telephone than in a letter.

There arc only a few remarks I would make on the second point: getting user reactions to, and acceptance of,
chenges in the form and appearance of system output.

Often, the user will consider the results of a computerized documentation system as a complement to the
results of the traditional system to which he is accustomed. He does not have to decide straight off that he
will restrict himself to the traditional or to the computerized system. If, after having had recourse to the
computerized system the user feels that it offers him results comparable to the best results he could obtain
from the traditional system, he will come to rely more and more on the computerized system which demands less
effort on his part to get access to the desired information.

The rapidity with which he abandons the traditional for the conputergzed system will depend on the relevance
of the items supplied to him, on the completcness of the results of the search, and on the speed of the service.
The form of presentation will have a minor but not a negligible influence. Abstracts, copied or in computer-
printed form, are preferred; computer printouts of bibliographical references are acceptable; microforms are
not looked on with favor. If computer printouts are supplied, those which distinguish between lower case and
upper case letters are preferred.

Tr enable us to evaluate the efficiency of the system and to get advice on increasing its functional value,
users’ coamments are invaluable. In the experimental stage of the Euratom system, queries are processed on the
sole condition that the user supplies feedback on the results of our search on a feedback formsheet as follows
(Fig.3):

I do not require any supplementary references.

I should like to receive further references published after 19..
I missed references concerning: . . . . . .

I do not require any references concerning: . . . . . .

I have modified my question as follows: . . . . . .

In addition, he is asked to give the numbers of the references supplied and to say wiether they were:

(a) pertinent but already known;

(b) pertinent and new;

(r.) not just pertinent but useful.

(d) outside subject limits and so of no interest.

Furthermore, he is asked to quote bibliographical data of pertinent references not supplied to him.

When re-educating scientists in the use of automated syatems is conuidered, this effort of supplying feedback
will also count.

Let we give you an example (Fig.4): A user wanted informstion on preusatic devices for control purposes.
He wished to have a general view on the subject.

A telephone call to the user brought to light the fact that he waa not very familiar with the subject and
that Lie wished to see how far electronic control could be replaced by pneumatic control.

We agreed that a start should be made with a preliminary search and thal the query should be subsequently
clarified by feedback.

A simple retrieval query (Fig.5) was forsulated with the keyword PNEUMATICS, and the Reywords CONTRUL or
CONTROL BYSTEMS or REMOTS (_NTROL.

Ooe hundred of the references retrieved were checked for relevance and 70 were sent to the user.

In his comments (Pig.6) the user stated that he wished to wodify hiz query to “fluid ssplifiers. and that
the two references K8 20 08442 and 5T 65 29183 were pertinent and new to him, wheress the resaining 6B refer-
ences, slthough not entirely pertinent, were useful (I believe, in clarifying his requirements in his oen aind
at least).

A new retrieval query (Fig.7) was then formulated with the keyword APLIPIERS and the keyworda FLUIDE or
FLUID MO¥Y. This query resulted in several additional pertinent references. Of course, it does not always
become spparent that after foedback the retrieval query needs to be formulated again, using a completely new
set of keywords.

80 far my remarks have msinly referred to retrospective literatu: ~arches. The time has now come to say &
few words on Selective Dissemination of Information (8DI), that is per. lical informetion om recent pudblications
dealing with s - .rtain subject. 5Dl is intended to replece the traditionsl hrowsing through priaary and
secondary journals. Of an SDI service it will also be true that the speed with which the traditional method is
teplaced depends on the quality of the service.
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For preparing an SDI profile, I should like to recommend the following procedure which has been adopted by
Euratom.

At first, each SDI search is handled like a retrospective search, but, if the retrjeved references are too
numerous, it is restricted to documents published within the past few years. The user is requested to supply
feedback. As long as feedback is not received, no SDI profile is prepared.

¥hen feedback has been received, the query is reformulated, in order to reduce machine output as far as
possible to such references as the user found to be relevant, ensuring that no relevant item is lost, of course.

Feedback is indispensable because the aser could have in the meantime changed, or only made up his mind.
This is illustrated by the example on pneumatic control. But there is another reason for reformulating the
query, i.e. the experience the documentalist will have gained in checking the relevance of the documents
retrieved in the retrospective search.

L]

1 should like to give you an example: We received the query *“Control of operation of power reactors hy

computers’”. We first formulated(Fig.8)

(CONTROL + CONTROL SYSTEMS + MONITORING)

* (OPERATION + STARTUP + SHUTDOWN)

* (POWER PLANTS + REACTORS)
* (COMPUTERS -+ DIGITAL SYSTEMS + ANALOG SYSTEMS)

+ means “or”’
* means ‘“and"

The primary retrieval terms CONTROL, OPERATION, POWER PLANTS, and COMPUTERS were supplemented by near-synony=z
teras which could have been used instead in indexing.

With a system volume of 900,000 documents this query resulted in 180 documents r -trieved, 40 of which proved
to be relevant; consequently, relevance ratio was calculated as 22%.

When checking the relevance of the documents retrieved, the documentalist detected (1) that the terms
DIGITAL SYSTEMS and ANALOG SYSTEMS contributed no relevant items and (2) that many references were retrieved
in which the computer was used for calculations (indicated by the keyword NUMERICALS), or for simulating the
behavior of reactors. Furthermore, he realized that the indexers might have used only one term of the first
two lines of the query formulation to index a relevant document. ‘Control of power reactors by computers'
could as well be & title for a relevant document as “Operation of reactors by computers’. As a consequence, the
first two lines were combined, which results in the new query formulation (Fig.9):

(CONTROL + CONTROL SYSTEMS + MONITORING < OPERATION + STARTUP ¢+ SHUTDOWN)
* (POWER PLANTS + REACTORS)
* COMPUTERS
*« (NMUMBRICALS * SIMULATORS)
*- means “and not"

Thix query yielded 860 documents, ¢80 of which proved to be relevant - 8 reievance ratio of T3 Thus, W
reformulating the query, the number of pertineat iteas retrieved increased by a factor of 12

The averagr relevance ratio for retrospective searches turng out to be more than 40% in the Furstom Systes.
Making use of the documentalist's experience in screening the resuils of the retrospectivs search, and taking
the user's feedback into sccount, it wes possidlie to obtain sn average relevance ratic of about 80% for @Dl
searches. 8y the way, I do not know of any large documentation syst<m inh operation in which such & high rele-
vance Tatio is being achieved.

The user is expected to accept 8 cortain apount of "nmoise™. Say, 0% of (rrelevant Jocusents aight be
acceptadble The percentage could even be higher for sma]l shipmsents., becsuse the user's workload fur chechiag
relevancy would be smell.

%e have got one-snd-3-half yecars' experience with aow about 300 SD! profiles applied to monidily dDatches of
10.000 documents, end resulting in sn average of 10 abstract copies to be sent 1o each user without say further
checking of relevancy. With forr or five exceptions, all users have accepted this standard of service So far
there has been virtually no change of profiles. But several users cencelled their profiles md desired new
ones Lo be extadlished (o meet chamges in their fields of activity.

R A

. g5



92

e e ————g

In this disgram (Fig.12) the user’s effort in applying to a tre*iti.nal documentation systea, with its
siphabeiical subject indexes, library card tiles and abstract jourtals, is compared with his effort in availing
himseif of a computerized documentutica system with coordinate indexing and retrieval. In the first case, the
i effort consists in searching through alphabetical indexes via single-tere entries (headings), with application
of instant feedback to make the query more precise. In the seconc case, the effort cont.sis in formulating a
precise query, commentinz on results, and rephrasing the query if necessary; feedback is thus considerably
deluyea as coapared with the traditional method. For the compnterized documentation system, the documentalist
susl complement the user's effort by interpretation and forsulstion of the query, by logical coordination of
search terms, by checking the re ults, and by reformulation of the query if necessary.

The fact thut the user’'s effort will iecrease as he changes over from the traditlonal to the computerized
systen will at first please him, but his enthus'aem will be somewhat cocled by the need to adjust to a new
technique. Even the higher yield of useful documents obtained by the compiterized system will n-t deceive him
as to the fact thet he must rely upor the system documentalist as an intermediary, and that he cannot start a
scarch possessing only a vague idea of the problem. You aay think that obliging the user to express his needs
sore ~liarly will in any case be to his profii, that he will understand his own problem baiter. But i this is
not possible (because he is not clear in his owr. mind about his problex) the single-teru-entry method with
instant feedback would offer some advantage. aAnd who can say whether the latter method is not better suited io
the hum~n way of thinking?

The problem is how to do away with the system documentalist. This could be done by shiftirg the borderline
butween the user's and the documentalist’ s efforts to the right, or by shifting the borderline between the
documentalist and the system to the left, or even by shif.irg both borderlines iowards each other.

Te hed some disappointing experiences in setting the user interested in query forxulation. For such a simple
query as “Isotope euricnment for uranium 235 by ultracentrifuges’ (Fig.11), one uscr looked up the Buratom
Thesaurus and proposed the formulation:

TSOTUPES * ENRICHMENT * UR/NIUM 235 * ULTRACENTRIFUGES

But an indexe: oz~ igning URANIUM 235 shotld nuver nad the term ISOTOPES. Moreover, accordiag to a specific
indexing rule, the keyword ISOTOPE SEPARATION wnuld have (v be used. The correct formulation should have been:

ISOTOPE SEPARATION * (URANIUM 235 + U™ANIUd ISOTOPES) * ULTRACENTRIFUGRS

The user's forsulation would have yielded virtually no answer - and this is a simplc exampls only. It can
harcly be expecred that a user will, just to process a few Juerias s year, learn all the indexing and retrieval
rules the documeutalist has to bear in mind.

To try and make the systew docusentalis® superfluous, we must, in my cp.ajoa, shift the right borderline
considery ly to the left, and the lefi borderline orly a littie o the right. Shifting the right borderline to
the left means, firat of all, direct access ‘o the cmputer. Direct sccess iz being used in several experisental
documentation systems. But, as {ar as I can sen, and as far as performsnce is concerned, it will not be

. posaible to rerlace the documeetalict by direct access aione.

We can count oo the ability of the user to judee detween pertinent and irreleveni documents. What we need
is a zystem shich will present to the user - by way of direct access - ducunents or abstr cts of docusents on
wdich he can base his judgweat concerning relevance. which is than ¢irectly fed back into the syates.

vt o5,

Lot me sketch reuchly the iateraction betwesn uler and system, without the dosumentalist as intermwediury:

1. The user f{ceds his query in ostural isnguoge, via a coasol® into the computer.
2. T2 query is indexed sutomatically, { e keywords are derived {roe it.

3. The system pressnts these Reysords, sz well ez scmentically reiated keywords, via a teiavision screen, to
the user who chooses the most spuropriste and cocrdinates tlem by the logical op~istion “wad™ and “or

4. The aystes thén indicstes the number of snswers that would be retriev~d Ly the proposed formulation, and
the woer i given the pessibility to reduce the number of enswers bty sdding ¢ keyword [with “ead*) repre-
senting ea additional condition, or to incresse the ausber o answers by leaving avey less significant
keywords.

S. Bidliographical deta or abetracts of the docusent rotriervd are ahown up on the acreen

6. The ueer chechs these documents for relevence until he has obtained, say 4 clearly pertinent and §
charncteristically irrelevent docusents.

7. The reference numbers of 2ie clear "hits" and of the characteristic “moise” are fed dack into the systew

§. Ia such a relevence fcedback procedure the romaining retrieved ansvers on the gQuery are ranked in the
order of their pertinence probabilily. A document will have high pertinence probsbility shen its indexing
is sinilar to that of documents alresdy fomnd tc he pertincat.

9. The user cheks the ranked docunents {or relevance, on the screom, if the puuder is limited, on & rowputer
priatout supplied to him. if the number is higher

RIS Attt 3= - 4
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This procedure can run through a number of loops. In addition, the query can be automatically loosened by
adding semantically similar terms as alternatives to the original query time. I should like to rewmind you of
the terms STARTUP and SHUTDOWN, used as alternatives to OPERATION in our exemple. The query can also be

“tightened” sutomatically by foimulating it out of the keywords initially used to index the pertinent docusents.

By tightening and loosening the query formulation, always adjusting it by checking for 'relevlnce. and by
using the relevance feedback procedure, it should be possible to focus the query formulation on the pertinent
documents contained in the system. This is a complex procedure, but essential parts of it have already been
tested, and there is reasonable hope that one day not only the documentalist will be made superfluous as an
intermediary between the user and the system but also it will be made possible for the user to start his search
with only a vague idea of his problem and to add precision to his query by instant feedback

—y
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COMMISSION OF THE EURCPEAN COMMUNITIES

i % Divectorate Genarol *Dizsemination of Information® RS-
t cliD
Decumentation Date:

[Nty

LITERATURE SEARCH
REQUEST

FIRM OR ORGANIZATION:

Requester's name’

Address for correspondence:

Telsphone/telex No.: Extension No.:

SUBJECT OF THE SEARCH:

(Define the subject with enough precision so that a documentalist specialized in your field but
not necessarily acquainted with your particular subject can thoroughly understond the question,
ond also recognize what would not be of interest to you). To help us pinpoint your problem, piease
raantion a few relevant documents ond, if possible, supply a copy of their first page.

PURPOSE OF THE SEARCH:

a) | would like to have a general view on the subject of my request (to become ac-
quainted with a new field or on urgent technical problem).

b) | would like to complete my own bibliogrophy in my specialized field or check
its completeness.

LI

lalready know.___________ relevant publications.

The search should be limited to documents published after
For this periud, | expect toreceive . references.

¢) Can you quote me any documents published prior to and D

possibly impairing the novelty of the inventive idea exposed under ltem 2?

ANY OTHER REMARKS:

Please send me one copy of every abstract pertinent to my query. | am aware of the fact thet | may use
such copies only for personal ends and not divuige them (honding over of copies to staff members working
with my own emplover is not d d to be divulgation), and that the author is entitled to o fair remunaration
it the reproduction serves commercial purposes.

(signature)

Figure 1
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Tell us what you want fo know —
so we shall tell you what is known about that

But do not fling your query at our heads like a brick !
Dot not ask for «radioactive strontium compounds»,

when you con ask more precisely:

«Which radioactive strontium compounds will in reactor operation be generated within the fuel
elements from the strontium produced in uranium fission by chemical reactions with other
components of the fuel elements (e.g. carbon, oxygen in UC or UO,), end by which reaction
mechanisms will such strontium compounds originate? It is said hat strontium oxide has so for
been traced. A pertinent publication, however, is not known to us. The query is of interest because
decontamination mecsures in case of domage to a fuel element will be dependent on the kind of the
strontium compounds escapings.

Thus, your query should much less be similar to a title than to e short abstract.

Therefore please do not name us an isolated concept - radioactive strontium compounds ~ for which you
might yourself feel inclined to look in title lists or subject indexes. Concerning radioactive strontium
compounds alone we have got more than 2000 literature quotations stored in the memory of the Computer.
Such a mass would overburden you. Cur Computer is in need of o meaningful combination of significant
concepts, which we shall elaborate from the query formuleted by you; this will be the only way for you to
obtain the abstracts you are really looking for.

One thing is certain:

The more accurately you word your query, the more precisely you will know what you wont to know,
and the better you will learn what our Computer knows about it.

We shall not tell anybedy what you want to know —~
but we shall tell everybody what you have published

At the present time, searchzs are carried out free of charge, on condition, that is, that you give us your comments an the information
raceived from us («foadbacks). — We do not accept any responsibility concerning the accuracy, completeness or utility of the
documents mantioned by us.

Address : CID/ENDS, 29, rue Aldringer, Luxembourg — Tel.: 29241 ~- Telegraphic oddress: +COMEUR Luxembourge =~
Telex: «COMEURLUX 423 cor 446+

Figure 2
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COMMERNTS
ON LITERATURE SEARCH

These comments are the only compensation we csk frem you for processing your query.

Subject of search:

1. | do not require any supplemeniary references
2. Please keep me regularly informad on this subject

]
‘ 3. | should like to receive further references published after | 19 ...
}
L ; 4. | missed references concerning:
i . .
; 5. | do not require any refereiices coucerning:
£ g
i 6. 1 have modified my query as follows:
H
P f
:’ Please indicots, in ooch \ up lete ref e numbers relating to clear " hirs * {Columns "o and aQ bibli hicol dat i
# "b"), and to clear "noise” (Column "d') In oddition to the reference numbers give the total number of references "::"v " L;:T:ps;::m: e
1 f } por column. sheet if necessory
g i Among the raferences supplied, the foliowing were:
|| B b o @ o
4 . not just pettinent, outside subject limits, references not supplied,
] : i pertinant, but olreody known pertinent and new but useful and 50 of na interest although pertinent
P
i ‘
b
i
I
1
; i
H 1
1.
. ! j
R
-
&
| '
| |
!
§
| Date: Signature :

| Address: CID/ENDS, 29, rus Aldringer, Luxembourg = Tel.: 20241 ~ Telegraphic oddress: «COMEUR Luxembourgs - Telex:
tCOMEURLUX 423 or 4460

Figure 3
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3 COMMISSION OF THE EUROPEAN COMMUNITIES
: Directovate Genarol “Dissemination of Information” ﬁ S. ‘
: cip i
? Documertation Date: 3
}
: LITERATURE SEARCH
| E REQUEST
f
Coor
: 1. FIRM OR ORGANIZATION:
Requester's name:
; Address for correspondence: '
; i Telephone/telex No.: ) Exsension No.:
; 2, SUBJECT OF THE SEARCH:
! (Define the subject with enough precision so that o documentalist speciclized in your fieid but
5 not necessarily acquainted with your particular subject can thoroughly undsrstand the question,
ond also recognize what would not be of interest to you). To help us pinpoint your problem, please.
' mention o few relevent dacuments ond, it possible, suppiy a copy of their fiszt page.
|
Pneumatic devices for control purposss
i
!
i A
; 3. PURPOSE OF THE SEARCH:
; ) a) | would like to have a generai view on the subject of my request {to become ac-
! quainted with a new field or an urgent technical preblem). X
| b) | would like to complete my own bibliogrophy in my specialized field or check
its completeness.
& ! already know relevant Hublications.
The search should be limited to documents publishad after
. For this period, | expecttoreceive - references.
B ! ¢) Can you quote me any documents published prier to and L .
f. ‘ possibly impairing the novelty of the inventive idea exposed under Item 2?
. :
l 4. ANY OTHER REMARKS: h
T
A j
I .
¥ 3
|
( 5.  Please send me one copy of every abstract pertinent to my query. | am aware of the fact that | moy use b ’
i such copies on'y for personal ende and not divulge them (handing over of copies to staff members working .
! with my own emplover is not d d to be divulgation), and that the author is entitied to a fair remuneration 3 ’
if the reproduction serves commerciol purposes. ;
5
4

: (signeture)
| i

Figure 4 #




Pneumatic devices for control purposes

PNEUMATICS * (CONTROL + CONTROL SYSTEMS +  REMOTE CONTROL)

Pigire 5

AMPLIFIERS * (FLUIDS + FLUID FLOW)

Figure 7

Control of the operation of power reactors

by computers

{CONTROL + CONTROL SYSTEMS + MONITORING)

* (OPERATION + STARTUP + SHUTDOWN)

*+ (POWER PLANTS + REACTORS)

* (COMPUTERS + DIGITAL SYSTEMS + ANALOG SYSTEMS)

+ means "or" 180 answers
o * means "angd" 40 hits

22 % relevance ratio

Figure 8

{
|
3 N !
| | (CONTROL + CONTROL SYSTEMS + MONITORING + OPERATION
| + STARTUP + SHUTDOWN)
!

i * (POWER PLANTS + REACTORS)

| * COMPUTERS

e o e

*. (NUMERICALS + SIMULATORS)

*~ means "and not" 660 answers v
| 480 hits

73 % relevance ratio ;

Figure 9
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ON LITERATURE SEARCH

These comments are the only compensation we ask {rom you for processing your query.

Subject of search:

1. 1 do not require any supplementary references

2. Please keep me regularly informed on this subject

3. | should like to receive further references published after | 19 ...

4. | missed references concerning:

5. | do not require ony references concerning:

6. | have modified my query as follows:

Fluid amplifiers

Please indicate, in each column, up 10 ten complete reference numbers reloting to ciear " hits * (Columns "0” and
"b"}, and to clear "noise® (Column "d"). In oddition to the reference numbers give the total number of references

per column,

Among the references supplied, the following were:

a)

portinent, but already known

b)

pertinent ond new

c)

not just pertinent,
but useful

Date:

NS 20 o084k2
ST 65 29183

the remaining

68 references

Signature :

Address: CID/ENDS, 29, rue Aldringer, Luxembourg « Tel.: 29241 ~ Telegraphic address: «COMEUR Luxembourgs = Telex:
«COMEURLUX 123 or 446,

Figure 6
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; USER'S EFFORT TRADITIONAL DCCUMENTATION SYSTEM
y
;
E ’ Searching via single Subject Indexes (
X term entries (headings) ¢
F in alphabetic indexes; Library Card Files (alphabetic) |
. instant feedback for ]
! precising the query Abstract Journals
k1
¥
s
.
!
: USER'S EFFORT SYSTEM'S DOCUMENTALIST
. Formulating a Interpretation and -
| precise query, formulaticn of the : COMPUTERIZED DOCUMENTATION SYSTEM
.6 commenting on query by logical co~-
! results and re- ordination of sgearch | with Coordinate Indexing and : '
} phrasing the terms; checking the '
: query if necess- results, and reformile
ary (delayed ation of the guery if Retrieval
feedback) necessary :

1
ke
]
|
]
:{ i Fig.10 User's effort in applying to documentation systems
]
i
t
1
1

é Isotope enrichment for uranium 235 by ultracentrifuges

; ISOTOPES * ENRICHMENT * URANIUM 235 * ULTRACENTRIFUGES

ISOTOPE SEPARATION * (URANIUM 235 + URANIUM ISOTOPES) * ULTRACENTRIFUGES

APt ca R,

Figure 11
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EVALUATION AND COST ANALYSIS OF COMPUTERIZED

INFORMATION ANALYSIS CENTER OPERATIONS

by

J.R.Buchanan

Nuclear Safety Information Center,
Oak Ridge National Laboratory,
Oak Ridge, Tennessee, USA
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SUMMARY

Computerization can enable an intermediate-size information analysis center (2,000 to
12,000 accessions per year) to most efficiently use its professional and clerical staff and
to prepare for growth. In order to make effective use of its funds and prepare for
expansion or increased scope, it is important to plan ahead for the collection of opera-
ting data that will permit cost analysis of the various production operatiocns connected
with collecting, processing, and outputting the services offered. Measurement of user
response and effectiveness of the services are vital to this analysis. The experience of
the Nuclear Safety Information Center and other information analysis centers will be used
to illustrate how this has been done.

SOMMAIRE

Le recours 4 1'ordinateur peut permettre a un centre d’'analyse d’informations d’import-
ance moyenne (de 2,000 & 12,000 admissions par an) d’obtenir le meilleur rendement possible
de son personnel technique et administratif, et de préparer son expansion. Tl est important,
si 1'on veut utiliser efficacement ses fonds et se préparer A s’'accroftre ou & étendre le
champ de ses activités, de prévoir 4 1'avance le recueil d'informations sur le fonctionne-
ment, Qui permettront de procéder a4 1'analyse du coft des diverses opérations de production
lides au recueil, au traitement et 4 la production des services offerts. La mesure de la
réaction de 1'utilisateur et de 1'efficacité des services est, pour cette analyse, d’une
importance vitale. Pour illustrer comment ceci a été réalisé, 1'auteur rendra compte de
1' expérience du Centre d’ Information de la Sécurité Nucléaire ainsi que d‘autres centres
d' analyse d' informations.

PES——
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EVALUATION AND COST ANALYSIS OF CONPUTERIZED
INFORMATION ANALYSIS CENTER OPERATIONS®

J.R.Buchanan

An information analysis center may be thought of as a manufacturing concern where information and/or data
is processed in verious forms during well-de“‘ned production operations. Finished products are distributed to
users who originate requests for relevant m ial on particular subjects. The management function of a center
is therefore somewhat analogous to that of s wanufacturing firm, i.e., the enterprise is concerned with the
same basic functions of purchasing, production, service, finance, administration, and distribution!. It is in

this fashion that evalustior of proccsses and cost analysis becomes important. In this case, we are particu-
larly interested in their application to computerized activities.

The significance of cosmputerized operation is that it can enable managesent to make most effective use of
its personnel and the single most important facet of the 7speration of an informstion analysis center (IAC) is its
staff of experienced scientists and engineers. At the Nuclear Safety Information Center (NSIC)?:® and other

similar organizations, these technical specialiats’ duties include preparing review articles and reports,
answering technical inquiries, and cataloging reference material.

While the principal functions of the first two tasks are noi computerized, they involve the greatest portions
of the time of the technical staff and are vital to the operation of an effective IAC. Computerization enables

such a center to most efficiently use its professional and clerical staff and prepsre for growth. Benefits
that can result from sechanization include:

Increased service
Faster service
More search flexibility

Greater scope expansion flexibiiity
Lower personnel costs

In this paper the experience of a number of organizations including NSIC will be utilized to illustrate how
cost data may be collected and hoe effectiveness or user satisfaction say be measured. Sowe comparative
Statesents on manual and computerized operations are presented followed by a summary of cost analysis criteria
and evaluation criteria. Next comes a discussion of cost and effectiveness practices followed by & susmary of
real problems of computerized operations that have been identified by IAC menagers.

Comparisom of Wenual and Cosputerized Operatioms

Since the subject of this paper is the cost and analysis of computerixed operations, it is sssumed that this
asudience either is involved in such an activity or is strongly considering computerization. PFor those atill
using & manual systed or only recently converted to the computer, it {5 of aowe interest to cuaphre the two
wodes of operation. Unfortunately, facilities with computerized operations that formerly were manual have
generally not attempted to compare the two methods except in superficial ways. The Boox, Allen study of Nech-
anization in DOD Lidraries snd Information Centers® did contain some interesting qualitative evaluations of the
effectiveness of their own sechanized sysieus by several factlities’ staffs. (Although sowe uf the data was

fros library operation, it is included here because of its general interest and the scarcitly of this type of
information. )

1. At the Picatinny Arsenal, & computerized aystem took an average of 0.15 hour per item for keypuaching.

sorting. pulling from shelves, prepsring for sail, discharging refiling returns, sad processing on the
computer. The msnusl aystes reguiied 0.18 hour per itew.

. The Technical Information Reference Branch at Wright-Pattersan AFB has deen able o produce hy computer a
regular accessions list twice per month with no increase in effort or sanpower. In the eighi years
precedi .g sechanization, the Sranch was able to produce memuslly only one list every other month.

The US Naval Postgraduate School Lidrary now devotes about 10 to 13 minutes esch to 300 student requests
per month with & computer systes, saving ad~* *°) pad hours per sonth.

Formeriy 1% bours was required
for prcfeasional assistence with an avers ~ —anual search.

* Research sponsored by the US Atomic Beergy Owmission wocer contract with the Union Cardide Corporatiam.
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4. The Air Force Materials Laborntory Library Staff found that reference searches produced by the computer
caused a reduction of irrelevant information of over 56% and incurred less than a 5% loss of relevant

information.

5. The staff at the Redstone Scientific Information Center was able to perform a greater volume of library
service at a saving in staff time through computerization. In 1962 & staff of 67 was required to serve
4000 users. After mechanization in 1965, there were 8300 users, while the staff had been decreased to
43 members, with no increase in overall workload on the staff.

6. The Infrared Information Analy<is Center was able to answer five times as many requests after computeriza-
tion as before. Prior to going on full-time computer use, IRIA per=nnnel required two to three days to
prepare a bibliography for a visitor. The time now required avers.cs one and one-half hours.

7. In 1964 the Foreign Technology Division Library at Wright-Patterson conducted a controlled experiment on
a data base of 100 documents. The computer search based on 30 user profiles retrieved an average of 85
documents. The manual searches yielded 45 documents. Of those 45, about 15% or seven dccuments, had
been missed by the computer search. Relevance levels were 58% on the computer search and 63% on the

manual search.

8. Conversely, zll fou. of the information centers at the Battelle Memorial Institute that were included in
the survey consider that their manually produced and searched files of extracts are preferable to a com-
puterized cystem. However, computerization of the center’s printed outputs will be considered for time-
saving features where it is felt to be economica'ly advantag~ous.

Coat Analysis Criteria

The most important measures of system analysis are (1) cost, (2) performance, and (3) benefits and their
interrelationships. Cost describes the exoense of the system in dollars. System performance is determined by
such attridbutes as accuracy, speed, Quaiity, extent of coverage, etc. Benefits describe the consequences of
the systea in terms of (1) its value, determined from such factors as number of references used per year or
duplication of research avoided; (2) how the system affects the behavior of persons. or (3) how it affects
related systems. A theoretical benefit-cost-perforwance described by Murdock and Liston® is found by plotting
a benefit to cost ratio against percentage of maximum possible performance. This, of course, requires sall
benefi.s of the systen to be convertible to dollars and this is not aiways possible.

While libraries do not generally maintain cost data, information center mansgement conversely is generally
very concerned about costs and maintains detailed records of current operating costs. However, even in these
cases, historical development costs are usually not available. Booz Allen® felt that incomplete cost records
and insufficient concern relative to cost versus usefulness and value was proably the most detrimental infly-

ence on the deveiopment of many of the systems they studied.
The following criteria relative to cost analysis scem asic:
1. Purpose of Collecting Cost Information - The purpose of assembling cost inforsation is to enable manage-

penit to compars fund consumption mith sllocation. The allocation is usually specified by a budget which
should reflect e judgment of sansgesent concerning ' relative value of each activity, both tangible

and intangidble. For computerized activitiea, this mesns including the value of such slesents as increased

timeliness. [lexidbility, and quality. broader and/or deeper search capability. greater file detail:
increased user satiafaction, etc. These seme clements should also be used in measuring the operating
syatems effectiveaess therehy providing & teo-way check - budget versus cost and expected value versus

sctual effectiveness.

2. Budget Revision - The budget will de sybject to revisjon dased upon the availability of funds and changing
views on the value of syslem clements and output. The budget should realistically reflect the snticipated

value of the developing syaten 83 well o5 the aveilable funds. Costs should de recorded as they sccumn-

lste, including reasonabie estimates for those services that are supplicd “free™. They cen them be related
to the budget, the costs of the old systen, and the cffectiveness of the new system. The budge' mey then

be wodified to direct the available funds to thome aress that will yield the greatext return in terms of
the goals established.

3. Crst Eleaent: - The elvaents that make up the overall cost of computerized processes include:

Staff salaries

Materials

Eqipsent sufchase or remtal
Euipsmnt spece requirements
Waintenance

Compuiter time

Progremaing

Contractor services
Development of new skills.

[
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These cost elements after being asaembled must be related to various units of the operaticn, cost per
acquisition cataloged, per search, per dissemination, etc. These figures then permit a cost analysis of
the computerized processes in terms of budget and,combined with the operation statistics, a determination
of cost effectiveness. Finally, these figures can be maintained from year to yesr to develop an historical
cost basis for comparisons, decisions regarding future budgets, staff assignments, and changes in services
offered to the users.

King® has identified several papers on computer and programming costs of interest to syster designers and
evalustors - including Erikson’, Marron and Synderman®, Nelson®:!°, Tupac!! and Weinwurm'Z.
Evaluation Criteria

In introducing the stbject of evaluation, Salton’? has showmn that it is necessary to make a number of dis-
tinctions because (1) there are different kinds of systems (operational, experimental, and laboratory), (2)
there are different viewpoints concerning the system (user, msnager, operator), and (3) systems are composeu of
many subsystems. Trerefore, many different variables are identified which affect system evaluation. Salton
identifies tne folloving factors as among the most important:

1. User Population - Type of user, rate of requests, etc.
2. Collection - Coverage of collection, type of document available at input, reliability of abstracts, etc.

3. Indexing - Type of indexers, level and accuracy of indexing, depth of indexing required, and complexity
of indexing language required.

4. Analysts and Search - Type of searching, power and complexity of search mechanism, search effort required,
accuracy of search, etc.

5. Equipment and Input-Output - Type of store, type of in-out equipment, and type and form of output.

6. Operating Efficiency - Cost considerstions service problems, time lag, snd response time.

Treu!" in a literature survey found six different test and evaluation methods that had been applied to both
individual systems and comparison of systems. These are:

1. Search and system response procedure involving & request, interpretation of same, query foraation, and
evaluation of results.

2. Out-of-system-service procedure for testing one or more selected system elements or functioms.

3. The questionnaire and interview technique for determining user requirements and evaluating system service.
4. Observation of the operating system for such things as workload, staff perforsance, and aystem operation.
5. Simulstion hy such means as sathesatical models.

6. Multiple sapproach using two or more of the above methods.

Many feel that the overriding criterion for eveluating effectiveness is the ability of a aystem to aatisfy
the user and that the principal aims of the other participwnts, such as sanagers and operators, are the same.
Cleverdon'® recognizes six ma’a user criteria which affect his satiafaction:

1. The coverage of the collection or the ex’unt to which the systew includes relevant matter.

2. The tiar log or average interval between the time the search request is made and the time an snswer is
given.

3. The form of preientation of the oulpwt.
4. The effort involved on the part of the user in odtaining snasers to his search reguests.

S. The recal! of the systes is the proportion of relevant material sctually retrieved in snswer to a search
reQueat.

8. The precizion of the system is the proportion of retrieved saterial that is sctually relevant.

Coliection of Cont amd Lifectiveness Informmtion

Host of the papers pudlished n the evalustion of information aystems dwell on weasures of the recall and
precision of the information storsge system. Wnile these are ijgportent tests. it iz possible that they bhave
been over-caphasiped relative to olher nesns of test and evai .ation bacsuse they are usuvally easier ts wmeasure
and report in a seanjingful fashion. In this section we look at other sethods such as feeddack and cost aetsure-
nent.

Uner Aesponse

NSIC has employed various mesns of getting feeddback from the user apnd seasuring user satisfections. Each
set of 501 abstrect cards ssiled from the Center hms a fredback card thet has been prepared by the computer.
A typical card is shown in Figure 1. The system has 1700 users and oulput is prepared sad sent out bi-weekly.
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Profile adjustments are made vn the basis of feedback rcceived from the users. The procedure has been pre-
vicusly aescribed!®.

Questionnaires have also been used by NSIC to evaluute services. A typical nne is shown in Figure 2. o
Dugger and Klinger!’ have attempted to determine by questionnaire the value of information received from an .
1iformation system in terms of dellars or man hours saved by preventing duplication of effort, loss of time,

1 etc. While users of information systems frequeatly save time and money in this fashion, it is almoct impossible
to cbtain meaningful numbers on the exact amount of the saving.

Cost Evaluation

T cost and budgeting experience of NSIC anad the Aerospace Research Applications Center (ARAC) at the
University of Indiana will now be diccussed.

NSIC Rudget - All projects at Osk Ridge National Laboratory (OANL} have their operating costs tabulated each
N - mohth by computer. A copy of the Operating Cost Report for NSIC for May 1969 is shown in Figure 3. Wiile there
: is a detailed breakdown of personnel cost, the computer expenses are reported as a single line item as “EDP(CDP
& ORNL}"”. More detailed charges for data processing, programming, and remote consoles are reported in a sep

arate form.

Using cost figures developed in this fashion, i. has been possihle {~ determine the expense of doing basic
operations and to budget the various activities. At NSIC the budget for FY-€9 was allocated as shown in Table
I All computer charges are lumped under one item so that the other entries such as SDI are fur expenses at
NSIC exclusive of computer costs. The expense of doing varicus computerized operations on the IBM-7090 is
shown in Table II. Comparable figures for the IBM-360 are nct available due to limited operating experience to
date in the new production mode!’

NSIC Input - Abstrecting and indexing costs associated with technical editing and clerical effcrts was
$11.10 per abstract in FY-69. It cost an additional $1.40 to store each abstract on the computer for a total"
; cost of $12.50. We have no figures from comparabls systems for direct comparison; however, one large abstracting
service unofficially repcrted that it cost them $20 per abstract to index, abstract. and produce finished copy ;
for an abstract journal.

NSIC Indexed Bibliography - NSIC reports are sold for $3 per copy by the Clearinghouse for Federal Scient:fic
and Technical Information (CFSTI). Since the Indexed Bibliographies are issued bi-monthly, this made a yearly
set cost $18 for a total of 4820 abstracts in FY-65. The production expease of $4.58 per copy is essentially
all associated with printing since the $50 computer cost amounts to onlv 8 cers per copy for the present print
run of 628. The printing costs were paid from ORNL overhead funds in FY-69 but will be charged directly tn
NSIC in FY-70. None of the abstracts input costs have been charged against the Bibliovgraphy since it is thought
of as a by-product primarily for library use. (The abstracts must be in the storage file anyway so that the
:J sDI and retrospective search programs can function.) For comparative purposes we note that a commercial publi-
g cation Chemical Abstracts had sn annual subscription rate of $1350 in 1968 when it contained 232,704 abstracts
for an average cost to the subscriber of 0.67 cents per abstract. (If the cost were set for full recovery of
printing expenses, the NSIC charge would be 0.57 cents per abstract.)

NSIC-SDI - At present there is no charge for the SDI service although NSIC has surveyed its users to help
determine what it is worth to them. One hundred questionnaires were mailed at random asking what they would be
willing to pay for the service. A totali of 69 forms were returned with thc following results.

1. 42 willing to pay

¥ i 20 not willing to pay '

7 returned form but did not answer question

expense of profile maintenance and billing and fee collection. Input costs add an additional yearly charge of
$4.32

l ' 2. Fees checked were and write-ins were

23 - § 25/yr 1-8 shyr

: . 9 - §50/yr 2- % 10/r

; 3 - $100/yr 1 - $400/yr |
|

;E ; The cost to NSIC of selecting, sorting, printing, and mailing SDI is about 7 cents per abstract and the

;g ] average user receives about 15 abstracts every one-to-two weeks. The yearly cost is $51.05 including the

!

The USAEC has yet to reach a decision as to its policy on charges for information center services. An AEC
Technical Information Panel Task Force has recommended that these services not be considered in the general
category of “Goods and Services’” and that the sponsoring program division recognize the need to budget all
informetion activity costs except those of an unusual nature for unusual necds.

NSIC Consultation and Retrospective Searches - During the past year, NSIC responded to 609 technical inguiries.
.he average non-computer related cost of replying to cach was $75.70. Most of the expense is a direct result
of the amount of technical consulting time requirad. About 2/3 of the inquiries also required backup refer-
ences. This resulted in over 400 retrospective searches. The computer essociated cost of a search, as we have
seen earller, $25 when they rre processed in batches.
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ARAC Experience - At ARAC, a computerized cost system was devel~Ded by Helmkamp! and operated for a 3-month
period to show that it is possible to design a sound cost accounting system to meet the specific requirements
of an information center. The components cf the system were designed specifically for ARAC. These included
suck items as lubor time records, work orders, labor performance reports, and sérvice cost reports. An abbre-
viated wonthly cost perforsance report is shown in Table III. Using the various basic cost data, cast distribu-
tions were developed for retrospective searches und SDI as shown in Tsble IV.

There ha. heen no attempt to compare the cost figures collected by NSIC and ARAC since a good deal of
norzalization would be required to put them on the same basis. The point to be made is that data were collec-
ted and reported in the fashion most useful to each particular management group. It is obvious from the experi-
ence of these ¢wo centers thst meaningful cost and effectiveness data can be collected. The essential ingredi-
ents are to plan early for its collection and to design a system that allows for easy interpretation of results.

Problems Related to Computer Operations

Some general problems related to use of compaters by IACs have been identified since they ultimstely have san
eifect on costs and effectiveness. Typical problems are as follows:

1. Computer Service - Some groups are forced tc rely on other orgenizations for computer services. This can
result in service that is erratic and somctimes unavailable for z2xtendec periods of time.

2. Changeover - Bringing a computer storage and retrieval system into operational use is greatly complicated
by the problems of file conversion. Computer searching is effective only if a substantial part of the
file to be searched is accessible to the computer. However, the creation of a complete machine file often
initially exceeds the funds available and the file conversion process may heve to be stretched out over s
long period. This experience can be frustrating and discouraging to both the user and the searcher®.

3. Staffing - Information facilities frequently consider themselves to be understaffed for the job expected
of them. Some of the difficulty in bringing a computer process into operation can be attributed to
insufficient staff for organizing the system and preparing material for computer input®.

4. Organization - Centers reporting to research and development staff management generally feel that they
have much better support for their computerization efforts (as well as their other activities) than do
those reporting to administrative management®

5. Expense of Computerized Activities - The amount of money spent on computerized activities by NSIC has
increased each year. This presents a problem because of increasingly tight tudgzting times. It is,
however, a tribute to the success of the computer programs in that more use has been zade of them than
was ever envisioned when the work was started. Also, to perform as many activities manually as are
currently being done on the computer would certainly cost cuusiderably more. At present, about one-third
of NSIC's budget is consumed in computer program develupment and operation.

6. Desire to do More on Computer - The desire to do even more on the computer frequently exceeds the pro-
gramrng manpower and time available to provide needed programs or revisions. It becomes necessary to

establish priorities for even _:e small jobks. Again, al NSIC this is considered a tribute to the success
of the existing programs

Conclusion

The most efficient use of the professional and clerical staff of an IAC can be made by a balanced program of
mechanization. However, it is very important to plan early for the collection of operating data that will
permit cost analysis of the various center operations. This will enable the managers of the operation to make
most effective use of their funds and pian for the future.
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TABLE X

NSIC Budget for FY-68
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Operation Cost Percent
of Budget
Abstracting and Indexing (8753 atstracts)
Technical $ 52,000 13.7
Editing 15, 000 3.9
Clerical 30, 000 7.9
SUB TOTAL 97,000 25.5
SDI
Technical 16, 000 4.2
Clerical 2,000 0.5
SUB TOTAL 18,009
Consultation & Retrospective Searches
Technical 37,000 9.7
Cierical 9, 000 2.4
SUB TOTAL 46,000 12.1
Reports and Review Articles 63,000 16.6
Computer Activities 136, 000 35.8
Administrative and Other 20,007 5.3
TOTAL - $380, 000 100.0
TABLE II

NSIC Costs Using IBM-7090

Operation Average Cost

Input $ 1.40/document

Indexed Bibliography $50, 00/issue

Retrospective Search $40. 00/single search
($25/query in
batches)

8D1 $ 0.07/abstract/user
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; TA3LE II1I
? Aercspace Research Applications Center Monthly Cost Performance Report
| S Section M pows Bowe Cperations el e
¥
: RS3342 Engineer 103 8.00 $40.00 $40.00 $80. 00 92.8
Clerical 204 .50 .85 .85 1.70 5.1
Service 315 .15 2.59 2. 59 5.18 2.1
JOB TOTALS 9.25 $43. 44 $43. 44 $86. 88 100.0
%é TABLE IV
) Aerospace Research Applications Center Cost Distribution of Average Searches
o
‘ 1 Cost Item Retrospective SpI
}é g Direct Labor $33.64 $3.22
:‘ , Phone 4.05 -
] ' Supplies and Document Reproduction 1.83 0.24
i ) Computer Time 27.11 1.38
Operations Overhead 19.43 2.48
! TOTAL - $86. 06 $—7—3-2-
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INSTRUCTIONS

. The information furnished herewith is believed to be

pertinent to your present interests. However, in order
to serve you efficiently, we need a clear indication of
whether or not this is true. Please acknowledge by
checking the appropriate information on the attached
“‘User Feedback Casd.”” Return the pre-addressed card
to us promptly to ensure that you receive additional
abstracts on similar subjects.

. When retumning the card enter any comments you may

wish, such as (1) changes in fields of interest (2)
authors of interest (3) change of address, etc.

. All documents abstracted on these cards may be

examined at ORNL, however, the Center is unable
to fumnish copies of any of the documents with the
exception of those with ORNL-NSIC numbers.
Available information on document soutces is given
on the line following the abstract. The addresses
of these source organizations are available from
NSIC on request.

5 )

8

10-09-67

LISTED BELOW IS A SUMMARY OF THE DOCUMENTS SELECTED FOR YOU BY NSIC.
PLEASE CIRCLE ONE OF THE INTEREST CODES FOLLOWING EACH CARD NUMBERe
INTEREST CODE DEFINIT IONS ARE - ,

M - MUCH INTEREST, S ~ SUME INTEREST. N - NO INTERENY:

Nuclear Safety Information Center
Oak Ridge National Laboratory

P.O.BoxY
Oak Ridge, Tennessee 37830

Fig.1 SDI abstract card
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NUCLEAR SAFETY INFORMATION CENTER
SDI EVALUATION CHECK LIST

Please complete and return this form to NSIC.

1. I review the SDI abstracts

d Usually L__j Occasionally D Rarely

2. I find the SDI service to be

dVery useful D Fairly useful D 0f little use

3. The abstracts are in general

] Too detailed [] Insufficiently detailed [ U Atout right

D Too long D Too short [:Z/ About right
D Too 014 D Too tentative d About right
k. The abstract cards are
[T] Retained [] Discarded \ Z Cten Gt e t ‘
] Filea [] circulated to friends G o d e d

5. Compered to NSIC's quarterly Indexed Tibliography, I find that

B/ I can rely on the SDI service alone

D The SDI provides toc few references

6. In general I prefer

sp1  [] Biblingraphies

T. The frequency of SDI mailings is

D Too often E:] Too seldom |.2 About right

8. 1 suggest the following changes in the SDI program:
N LM .

Fig.2 Questionnaire
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SUMMING-UP OF THE SPECIALIST MEETING
Melvin $.Day

Acting Assistant Administrator for Technology Utilization
National Aeronautics and Space Administration
Washington, USA

I believe that all of us have been impressed by the dominant theme of this meeting: practicality, combined
with common sense, in meeting the problems of mechanizing an information center. If it has been true in the
past that, as Mr Isotta aptly indicated, often times “a program of mechanization was initiated and pursued
simply because it was the thing to do”, this is no longer so. Today we fully realize that autome*ion is
essential and must be accelerated, but we are also conscious of the associated problems. Many of these problems
have been discussed at this meeting. Among them are the continuous advances in computer capabilities, sour ‘s
of input to the automated systems, availability of full text of the original documents, selling top managem.
on the need for a computerized system difficulties of training users to benefit from the new syst-u, :@nd sy: =
management.

Yesterday morning Mr Jones opened our meeting with a down-to-earth hard hitting approach to tho critical
problem of obtaining management approval of the proposal to mechanize. His experience confirms that there is
no substitute for painstaking preparatory work and a well-preser.ed briefing. He also stressed that the tei s
used in the presentation must be the same terms that are used by management in its evaluation of other branches
of the organization. I feel that this is a particu” irly important point with respect to computer appl cations.
Management has certainly not become disenchanted w..h computer operations — far from it - but managemen has
become more concerned with the proper place of the comp.ter in the organization. It has become fami.iar with
systems analysis, and is conscious ot the precautions taat must be taken to assure operational success.
Therefore, Mr Jones’ advice not to oversell, and to be ready for a supplemental study to cover other points
that management wants, is particularly appropriate.

Mr McCarn reinforced this need for careful planning in readying an organization fo. automatior by telling a
horror story of a system failure end the fortunately happier story of the successful development of a MEDLARS
system. We should all be conscious of the conflicts that will develop in implementing a new system and attempt
to resolve as many as possible in the planning stage. A= Mr McCarn noints out. there may be realistic objections
to the proposed new syster Probably all of us are familiar with unjustitied enthusiasms ifur autuuwaied systems
that prove to be impractical because of neglected aspects of design and planning. So herc u..in, emphasis
should be placed on design and planning.

Specific problems in transfer to computer operations were represeutcd by Mr Amey's paper on finding the
optimum mix of staff and consultants and the effect of computer hardware on implementation and performance.
Mr Amey noted that some systems characteristically provide services that are computer-oriented rather than
directed toward the needs of the ultimate users. I am sure that we all know of black box .ystems with input
and output not adequately fitted to human users and difficult to expand or trausfer to a different make of
computer. Involving ycur internal staff heavily in the design of the system is difficult but ‘lesirable, as
Mr Amey implies. Unless your staff is forceful and has adcquate expertise in computer capabilities, you will
be amazed at the power of the computer to force your planning intu its limitations.

Mr Schuler's paper giveo many practical aspects of a real life information system including procurement of
computer equipment, and recruitment and training of staff. In his paper he also illustrated path chart approach.

Mr Dammers forcefully brought one of our difficulties to the front: computer development appears at first o
outrun our cepability to apply i. to our best advantage. Contlnunus rapid advances in computer speed, memory
size, and peripheral equipment, combined with variables of delivery date, .0st performance, and compatibility
with existing equipment, make hardware selection a compromise. Nevertiieless, in planning ahead, many informa-
tion systems may expect to parallel the developments planned by Mr Dammers fur his own system. In particular,
on-line mass storage, real-time rapid response query systems, and visual display extended to many access points,
appear at this time to be on the path we shall almost inevitably follow. Direct access to a large computer, or
use of a satellite computer as described by ir Damrers, or remote terminal connection to u commercial informa-
tion service are possible system alternatives.

The need for operators of small information centers to unders..ind systems design. even if they are dependent
on larger centers, was presented by dr Bree. In particular, he stressed th ' need for a controlled vocabulary;
that is, a thesaurus. This too seems to be a firm trend. With apologies to Mr Dammers, 1 say that I feel the
path to the use of a completely {ree vocabulary does not appear likely to be well traveled. So we shall have to
develop ways of permitting the use of an infurmstion system to use a thesaurus conveniently. Mr Bree has




e v E— &

116

described the graphical form in which the EURATOM Thesaurus is presented. Here again direct access, remote-
terminal computer systems could permit thesaurus terms to be directly displayed on a cathode ray screen. The
user can then browse through the thesaurus while setting up his search query. He is also informed of the rumbe-
of documents that would result from any stage of his search before a disp.y of the citations is requested by
the browser.

The user’s ability to formulate his own search may change the present pattern in which a documentalist acts
as intermediary between the scientist and the system. Mr Vernimb discussed the problem of the scientist who
attempts to use an information system by a single-term approach and described a successful attempt to get more
specific ing'iries for a “batch” type processing system. Here again, the remote terminal computer system could
provide the “instant feedback” of which Mr Vernimb speaks.

Besides the technical developmenis in information science and in computer technology which we must consider,
costs are becoming everyone's concern. As we are all aware, today’ s research and development programs and the
information services to support them exist in an atmosphere of stringent economy. All budgets are undergoing
clese scrutiny. Because of the expense of computer operations, management will insist on meaningful cost and
effectiveness data. In his paper on evaluaticn and cost analysis of automated information analysis center
operations, Mr Buchanan has shown how these data can be collected. He has stressed that the essential ingredients
are to plan early for data collection, and to design a system that allows for easy interpretation of results.

To turn from the computer aspect of automation, an essential ingredient of an information system is the provision
of the full text of desired documents. If these have been located by fast computerized search, the user will
also expect to receive the document quickly, as Mr Amey emphasized. This presents acquisition problems to the
information center. Should complete sets of documents be purchased, or should only those in certain categories
be ordered? If the latter, individual documents not in these categories will have to be ordered at increased
unit cost and some delay.

Furthermere, a significant trend in the US affecting costs of information is the termination by several large
US Government agencies of free distribution of documents to their own contractors, universities, and other
agencies. Last year, the Defense Documentation Center began to charge its users for its unclassified documents.
and this year the Atomic Energy Commissioi and NASA have followed suit in introducing user charges for many of
their information products. Information centers will therefore have to consider the effects of these charges
and provide for them in their document acquisition budgets. This will probably lead to a greater emphasis on
the use of the less expensive microfiche. While microfiche are inexpensive in themselves, the information
~enter will have to consider the costs of readers and printers, and possibly microfiche reproducers. An optimum
distribution of costs in acquiring the various equipment should be determined on the basis of real user needs.
Before closing, and with your permission I would like to draw upon my own NASA expcrience with our aerospace
information for some final comments. Although the NASA scientific and technical information system must be
considered large by any standard, the problems encountered in automation and the trends that have developed are
applicable, in my opinion, to any sized inforsation operation. Mr Isotta described iu an excellent paper the
adaptation of this system to a European environment.

in mary cases, our experiences have exactly parslleled those described at this meeting. In computer opera-
tions, we began with an IBM 1401 in 1962, and replaced it with a 1410 less than two years later. In 1866, an
IBM 360 Model 40 was installed, 1ast year an IBM 36050 was added, and we are just now phasing out Autocoder
programs that have been run in emulator mode. This is a good example of the impact of a particular piece of
hardware configuration that Mr Dammers mentioned this morning.

We very early made plans to avoid being limited by software; that is, to get away from the probles of re-
writing every complicated computer program whenever new equipment becomes avajilable. A high-level prograsming
languag~, PL-1, was selected, and almost all our programs are written in this. Our publication system is table
driven, so that reformatting a print program, for example, is greatly facilitated.

For our indexing and sesr:h programs. we took the path of a controlled vocabulary and prepared a NASA
Thesaurus. This is compatitie with the LEX Thesaurus mentioned by Mr Schuler and is conaistent with Mr Bree's
conviction for the need uf a controlled vocahbulary.

Computer printing has been avoided in favor of photocomposition wherever possible. Our abatract journal
STAR (Scientific and Technical Aerospace Reports) is prepared by a combination of photocomposition wethods.
The abstract section is composed on computer-tape-driven Photon equipment, while the indexes are set up on the
computer-driven Linotron.

Current awareness service is provided to NASA Centers and contractors. Initially., an SDI prograa using
individually tailored interest profiles was developed. We operated this rystem for 6 years. At one time
there were about a thousand individuals participating in our SDI progrem. In view of the availability of an
alternative current awareness system known as SCAN (Selected Current Aerospace Notices), S0l has been terminated.
SCAN provides computer-selected notifications under 186 subject topics. Because the single computer-printed
listin: is reproduced by low cost offset printing, SCAN cost per user gpoes down with increasing numbers of
participants, typically being one-fifth to one-tenth the cost per user of SDI. We now have slmost 9000
{ndividuals receiving one or more SCAN notification each month. i may recall that (he success of this systes
tn tae US has been duplicated by ESRO's success in Europe. Mr Isotta aentioned ESRO's correspoanding successful
Standard Profile Service.
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NASA's RECON, short for REmote CONsole, is the program which above all, we believe represents the path of
the future for information centers and users. Although it is still in the early stages of installation, we
shall have CRT display terminals in all our major NASA research centers by November. The RECON user will first
see appropriate sections of the NASA Thesaurus displayed. He can then formulate his search by inserting Boolean
relations between Thesaurus terms, and be informed at each step of the number of documents citations that the

search would reveal. Bibliographic citations of the selected documents are then displayed or printed out as
the user wishes.

Besides RECON use in retrospective searches, we plan to have a current awareness capability operational next
year. To see citations to documents that have entered the system since the user's last contact with RECON, he
will need only identify himself, and the citations selected by his personal SDI interest profile or by desired
SCAN subject topics will be displayed. RECON is representative of the manv direct access information systems
that will be available to numercus information centers in the future, eit.er through in-house operation or
through terminals connected to commercial systems.

Mr Chairman, I am delighted to have been able to attend these informative sessions. By sharing our experi-
ences as we have done here, I believe that we are helping to chart out the course that developments in informa-
tion science and technologx will take, over the coming years. The papers presented at this meeting are first

class. In themselves they are a meaningful contribution to the state-of-the-art literature. I salute each of
the speakers and to each of them I express both my admiration and my thanks.
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ADDRESS OF APPRECIATION
G.H.Tidy

Defence Research Board, Ottawa, Canada
AGARD National Delegate

It gives me great pleasure to express for Canada our appreciation for being given the privilege of holding
this Specislist Meeting on “The Mechanization of Small Information Centers” here in Qttawa. Frca the papers I
have heard during this meeting, I am encouraged to believe that substantial progress can and will be made toward
increased efficiency and sophistication of small information systems at reasonable cost.

1 am particularly encouraged by the way that our librarians, accustomed in the past to working in the quiet
atmosphere of booklined libraries, have not hesitated to adapt to the computer age, in spite of the possible
disruption of the traditional quiet of their sanctum by the noisy clatter of the anciilary equipment! One
could, of course, also interpret the union of automation with information handling as being initiated by
aggressive computer specialists!

However the union may have taken place, there is no doubt that it can be most fruitful in improving our
ability to keep puace with the ever increasing flood of technical iniformation. It is wost important for our
technological future that the output of scientific and engineering knowledge so necessary for progress be
retrievable selectively and quickly.

This conference has indicated that many problems remain to be solved but I am convinced that with the skills

ard energy being devoted by you, substantial progress will continue. 1 hope that the conference has assisted
in this.

In closing I wish to express my appreciation to the Executive Committee of the Panel for accepting Canada’s
‘avitation, and I thank particularly the speakers and the behind-the-scenes workers who have contributed to
much to the success of the meeting.
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DISCUSSIONS

The discussions which followed the presentation of the
papers were kindly compiled from the tape recording by
Mr J.J.Irvine from the I ‘ence Research Board, Ottawa.

PAPER No.1 - Mr A.C.Jones

Mr Buchanan, USA: WLy is it so important to get the management to realize the complexity of your information
work?

Mr A.C.Jones: There are two reasons. One is that the great advantage of computers is their ability to solve
problems that cannot be handled readily in any other way. Therefore, if you cannot demonstrate that your pre-
sent system is fairly complex, there is not much hope of getting approval to change it.

The main reason is that the complexity of the system determines the quality of the pecple you are allowed to
employ.

Dr Vernimb, Germany: You referred to the need to prepare quantitative data about your present system. Is this
not expensive to obtain?

Mr A.C.Jones: Yes indeed. In a mapual system they are expensive. If people are gathering statistics, they
cannot be doing their usual jobs. But, if you dom't get the statistics, there isn’t much hope of demonstrating
the need for the computer.

Mr McCarn, USA: It seemed to me from your description that most of the motivations you were appealing to in
manegeirent were concerned with improvements in your organization and the service it could provide. Do you not
also appeal to other motives such as their own esteem as managers of the system or to nationalistic aspirations?
Could you comnent on other motives?

Mr A.C.Jones: Yes, I think both of the ones you have suggested are real and significant. Management is obviously
desirous of seeing every part of its organization improved. It is always nice to feel that you are keeping as
up-to-date as possible within your vesources. Possibly the greatest of the secondary motives is the hope that

the new system will result in a body of satisfied customers.

Mr McBurmey, Canada: You will recognize this as a dirty question and I do not really expect an answer. In all
levels of the government there is pressure to measure the cost-benefit ratio of services. This is probably more
difficult tc do in defence work than in the civilian sector, but do you have any magic method of measuring the
benefits to your users ot your services?

Mr A.C.Jcnes: T am glad that you said that you didn’t expect an answer. We collect letters of appreciation,
but have as yet developed no quantitative measurements. Is there anyone in the audience who would care to
comment on this problem?

Dr Weoster, USA: The technique of collecting testimonials on what is sometimes called a Gabriel file is quite
widespread., 1 have recently done an evaluation for the US Committee on Scientific and Technical Information of
the literature on measuring the effectiveness of information analysis centers. The evaluation will be published
in American Documentation in the near future. The conclusion was that there is no satisfactory standard of
measurement.

Dr Campbell, Canada: In preforming your study and presentation to management, how much user participation did
you require and encourage?

Mr A.C.Jones: If you mean user participation in developing the proposal and presenting it, the answer is very
little, possibly because of the lack of users in close proximity. What I personally would have liked to dn
would have been to encourage direct contact between the users and management. For the future, we have estab-
lished a steering committee on which the users are heavily represented and from which we hope to get useful
guldance.
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PAPER No. 2 - Mr S.7. Schuler

Mr Morgan, Canada: Mention was made in a slide of the provision of means of eliminating documents of low
scientific value. Could you explain the criteria used in this selection and who does it? Does the user have
an input in this? Also, what percentage are discarded?

Mr S.C.Schuler: The user doesn’t have much to say about this directly. The selection is made by the subject
specialists on the basis of their experience of what is useful. It should be emphasized that some material in
our collection does not receive the full treatment. ™or instance, in our journal we have a section that contains
subject listed titles only.

Miss Marriott, Canada: What kind of people do the editing of your tapes? Are they clerical or professional?

Mr S.C.Schuler: The checking of the tape is done by the supervisor of clerical staff, but the technical content
is checked by an editor before it gets on tape.

Mr Gillan, Canada: You made mention of dedicated positions on the paper tape. Will this cause problems in the
choice of number of tracks in computing equipment later on?

Mr S.C.Schuler: We are using <even track tape and the size of the file we will have buiit up by the date of
installation of an in-house .computer will make it difficult to change to another standard.

Mr Atkins, Canada: You mentioned problems of legibility of computer output. Have you made arrangements to check
this queiity by your organization prior to press run?

Mr S.C.Schuler: By liaison between our organization, the computer operaters, and the printer, most of these
problems have been eliminated and we are now satisfied with the output.

¥r Jones, Canada: Could you explain the reasons for ycur plans to move from a service bureau computer to an
in-house computer?

Mr S.C.Schuler: The HMSO computer is presently used by many other organizations and it will not have capacity
for other operations which we will wish to add in the future.

Mr Day, USA: Could you tell us more about the Tech Link Service? How many users do you have and what use do
they make of the Tech Links?

Mr S.C.Schuler: We currently have about 4700 users in industry. This service is not advertised, but rather is
distributed through nine regional offices. Each regional office is managed by a research scientist and is
responsible for collecting the area’s requirement for Tech Links. The user population is growing at about sixty
per month and about five new Tech Link items are prepared each weck.

We have no way as yet of quantifying the utilization of the Tech Links. One notable success was signalled
by the request for '500 copies of an item on optimum routing of delivery vans.

Dr Wooster, USA: Have you thought of changing from a loan service to a system of giving away or selling reports?

Mr S.C.Schuler: Ve do sell reports listed in Tech Links. The loan service of other reports is presentiy
included in the subscription price of the announcement journal. Plans are being made to charge directly for
the loan service of paper documents in 1970. We are actively encouraging the use of microfiche, but their
widespread adoption is dependent in the availability of better and cheaper readers.

PAPER No.3 ~ Mr N.E.C.Isotta

wr Atkins, Canada: In your preparation for information service in the field of electronic components, did you
distinguish between state-of-the-art and state-of-the-market?

Mr N.E.C.Isotta: Yes. There is greater emphasis on state-of-the-market because even the designers of future
spacecraft are reluctant to specifr components that are not presently available.

Dr Brown, Canada: I presume your services are limited to ESRO member states. I am also curious about the
division of use of your services between ESRO establishments and outside organizations.

Mr N.E.C.Isotta: Th~ service is limited to ESRO countries. It was originally set up for ESRO staff, currently
comprising about 12.. people scattered throughouc the member countries. At the moment about thirty percent of
rentilization of the service is by staff members. However, many of the outside users are in institutions who
are developing experiments for the space craft. In this sense, these institutions are virtually considered as
ESRO establishments and get the same information service.
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Mr McGee, Canada: I am intrigued by your customer liaison group. Can you say something about their opinions
of the descriptor problem of picking the right word to retrieve the right document?

Mr N.E.C.Isotta: Of course there is a big problem and it is prokably worse in Europe because of language diffi-
culties. Retrieval calls for considerable familiarity with the thesaurus and I tend to think that the people
who are retrieving should also have experience in indexing the documents. Secondly, you cannot expect these
people to have expertise in a wide range of subjects. They have to make the best selection of terms they cau,
from a fairly narrow speciality base by comparison with the coverage of the NASA system.

Another difficulty is inherent in the indexing philosophy on which the thesaurus is based. We index to the
most specific term and this entuils a careful search of related thesaurus terms when a broad-based search is
undertaken.

A point that should be made is that the situation is vastly changed with the introduction of NASA’s RECON.
Here, the interaction between user and computer greatly facilitates the formulation of the search.

Dr Cherrington, Canada: How much noise will the user tolerate in the information system?

Mr N.E.C.Isotta: In the case of SDI, I would say up to one hundred percent which may be a controversial state-
ment. In a data "~se of one thousand, the user might well be willing ‘o pay for twenty announcements per month
when only ten are relevant. In a larger data base this percentage would not of course be tolerable.

Mr Dammers, UK: Could you give us data on the cost of your inforwation service in ESRO?

Mr N.E.C.Isotta: It is about one and one-half percent of the ESRO budget which is in line with accepted
standards.

Mr Willis, USA: Would you zive us some idea of the number of your staff in *le information center in Paris and
in the computer center in Germany?

Mr N.E.C.Isotta: This is rather difficult because our work is only part of the load on the computer. We have
about one and one-half system engineers and a documentalist in Germany together with one system engineer in
Paris. In addition there are a further twenty-two staff based in Paris.

PAPER No.4 - Mr D.B.McCarn ‘

Mr Hinckley, UK: Dn you have any other concrete suggestions to system developers to obviate this hostility
from staff and management?

Mr D.B.McCarn: Part of the answer is in the attitude of the computer people. If they think of themselves in
the Messianic role of solving other people’s problems by a solution imposed from on top, then almost certainly
there is going to be trouble. If they see their roles as co-operating in the development of a system, they are
much more likely to have a successful development.

Dr Christie, Canada: Can you pinpoint any reason for the lack of information on the problems of selling an '
automated system to management?

Mr D.B.McCarn: The automation people are more interested in the technical problems of development than in human
problems. They tend to be concrete-minded rather than being interested in people

Mr Dammers, UK: You said that a stable organization opposes innovation. How about a system that is growing? 2

Mr D.B.McCarn: If a growing system can see = possibility of handling the increasing load, then you will have
difficulty in automating the system. If the organization cannot handle a growing work load, it is unstable.

PAPER No.5 - Dr G.X. Amey

Dr Wooster, USA: When you mention consultants in your paper, are you referring to your contractors?

Dr G.X.Amey: Yes.

Dr Wooster, USA: What is your opinion of the COSATI subject headings for classification of reports?

Dr G.X.Amey: There are difficulties in its use but it is probably as good as any other classification. Most
classification systems are essentially symbolic su if one is consistent in its use, the choice of system doesn’t
make too much difference. We also use the TEST Thesaurus, but our impression is that it is gaining wide accept-
ance except in the US DoD which was the developer

Dr Vernimb, Germany: Is it really necessary to develop your own system? Are there not systems available which
could be used?
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Dr G.X.Amey: Perhaps this will be possible in the future, but at present there iz a lack of standardization in
computers and software. There is a concept of software components which might be available in the future, but
if you want a system now, it is necessary to build your own.

PAPER No.6 - Mr H.F.Dammers

Dr Wooster, USA: Do you plan to install graphic terminals in your system as well as the present teletype
terminals?

Mr H.F.Dammers: We are using CRT terminals now mainly as a means of dispensing with multiple remote card
indexes. As for light pens and reactive graphic terminals, the problem is one of cost and we have no immediate
plans to install any.

Mr Booth, Canada: I am interested in your card system. It seems to be somewhat like the Termatrex systems
which are familiar on this continent. These are often abandoned in favour of computer systems when financially

feasible, but you run both systems in parallel. Is this to provide access when remote terminals are not
available?

Mr H.F.Dammers: Yes, exactly. The card systems are an extremely convenient way of providing access to the
storage when remote terminals cannot be provided for economic or hardware reasons.

Mr Bree, Germany: There is clearly a trend towards large input processing centers which would provide a service
tc 7aller information centers. There are two possible means of cc-operation between the two types of centers,
direct on-line connection or independent operation of the smaller centers using magnetic tape material supplied
by the input centers. Could you comment on the choice between these modes of operation?

Mr H.F.Dammers: My philosophy ‘s to avoid doing anything that is available elsewhere in a cheaper or better
form. Our center has an obligation to process data produced by our company, but we see no reason to handle
published literature. We will gladly take whatever is offered by Chemical Abstracts and other similar services.
This holds true for companies and I think will be also true for National organizations.

Miss Evans, Canada: Can you give us figures on the proportion of equipment cost to system cost?

Mr H.F.Dammers: In our case, it is about thirty percent which is higher than usual. I think a more common
figure would be twenty percent.

Dr Amey, Capada: Could you say something about budgeting and staffing problezs in your evolutionary system?
Did you hire supplementary staff in the conversion period or get additional funds?

Mr H.F.Danmers: Any increases were as a result of the expanding flow of information and not specifically for
mechanization. We have a continuing policy of ailotting twenty-five percent of available effort to development.
You might ask how this can be done in a busy library where there is no money or effort available for mechaniza-
tion. Well, information is a flexible business and usually money can be found by slight reductions in purchases
or services.

Our fraction of the research budget has declined from three percent in 1962 to two percent in 1960.
Mr Willis, USA: How do you estimate the useful life of your equipment?

Mr H.F.Dammers: This is difficult because of the rapid developments in the field and the lorng lead time in
procurements. The problem is to decide whether to buy or rent equipment. If one keeps a computer for five
years it is cheaper to buy, but perhaps the computer will no longer be suitable at the time.

Perhaps the best plan is to buy equipmen. that can be integrated with future purchases. For instance, our
present computer will become a slave unit for the next model purchased.

Mr Morgan, Canada: Does the information service’'s two percent share of the research budget include computer
and programming costs?

Mr H.F.Dammers: The budget figure includes computer time and the development of the programs.

PAPER No.7 - Mr R.Bree

Mr McGee, Canada: I run a small information system and most of my decisions on policy have been the opposite
of yours. Do you think that larger centers are mission-oriented or function-based while smaller centers are
subject -based?

Mr R.Bree: 1 presume that your reference to a small centcr is to one that has a limited subject field. In
that case the subject cataloguing can be quite detailed while in & larger mission-oriented system the subject
coverage is necessarily more superficial. The decisions on policy are somewhat different for the two cases.
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Dr Wooster, USA: A comment first. There are two manufacturers providing equipment to store and retrieve mi ro-
fiche under computer control.

My question has to do with the meaning of weighting as used in your paper when re.erring to search techniques.
What do you mean by the term “weighting’?

Mr R.Bree: It means printing of the citations of most likely interest at the beginning of the retrieval list.

PAPER No.8 - Dr J.E.Brown
Mr Laval DuBeuil, Canada: Do you intend to run retrospective searches and if so when?

Dr J.E.Brown: Yes and no. The tape services haven't been geing long enough to provide experience on retro-
spective searching but we are prepared to extend our service from current awareness to searching when the demand
is sufficient. One important point in current awareness service that we recognized was the necessity of ensuring
that we held all journals that the tape services referenced. We can provide photocopies of any articles to which
the customer may not otherwise have access. A charge is made for photocopies, but the journal may be borrowed

on inter-library loan.

Mr Dale, UK: Dres your flat charge of one hundred dollars apply to all your customers and what do they get
for it?

Dr J.E.Brown: The one hundred dollars is a flat rate which theoretically enables the customer to use all three
tape services to which we subscribe. In practical experience, most customers find that just one of the tape
services provides an adequate coverage in his field of interest. The charge covers the development of & profile
of up to sixty terms. There is an increased charge for more than sixty terms.

One other point about the tape services is that they are prepared from advanced copies of the journal articles
S0 we sometimes have the embarrassment of announcing the article in current awareness before the journal is
available.

Mr Dagger, Canada: Do you find that your inter-library loan service is impeded because of incomplete information
in the requests?

Dr J.E.Brown: Yes. We have done a study that showed that sixty percent of the time spent on this service was
due to inadequate or ambiguous bibliographic details on the requests.

Mr Dagger, Canada: What percentage of customers are satisfied with the relevance of the current awareness ‘
service?

Dr J.E.Brown: There is a tremendous variation in opinions about importance of relevance. Some scientists are
content with twenty percent and others expect and profess eighty percent. There is difficulty in getting the
customers to keep their profiles up to date.

PAPER No. 9 -~ Mr J.H.Klopp

(In the absence of Mr Klopp, his paper was read by Mr Stolk. He suggested that questions should be written out
and mailed to the author.) '

My Dammers, UK: Unless Mr Klopp had an enormous system to develop and set up, which wasn’'t quite apparent from
the task which he outlined, I wonder how he could afford so much pre-training? I am not quite clear whether
he is reporting or proposing.

Mr Stolk (Partly inaudible): From what I understand, only part of this was actually done sc I think that the
paper was a picture of how it should be done according to him.

PAPER No.10 - Dr Vernimb

Mr Isoita, ESRO: This is not so much a question as a comment. I would like to say how much I agree with the
speaker's evaluation as a most desirable one for an interactive operation. I think it is worth mentioning that
the NASA RECON does almost exactly what he has described.

Dr Vernimb: 1 agree.

Mr Dammers, «.: The difficulties which Dr Vernimb indicated, when & user tries to qQuery a system using &

specified indexing language, are to be expected. If one translates the text via a special indexing language,

the user gets into difficulties and another complicated system wust be added. Would it not have been easier

to forget the indexing and try to live with tree language? ;
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Dr Vernimb: This is certainly a ;.»ssibility and there are systems wnich compare the text of the queries with
the text stored in the system. But in my opinion we have to use a structured thesaurus or vocabulary in order
to get an acceptable recall ratio and because it is a cheaper system. It is partly a question of economics

Mr Dammers, Uk: I do not think that there is any proof that a system based on indexing achieves a better recall
ratio than one using free 'anguage. On the contrary, whatever trials have been done have shown only marginal
differences.

With regard to costs, I would like to know if yQu have specific information on which to choose one system
over the other.

Dr Vernimb: iIn a free language system, much computer time is needed, whereas in a vocabulary system, compara-
tively little computer time is required. This is the reasc~ we have not shifted over.

Dr McIvor, Canada: In our experience with chemical ahstracts where we are using free text, I find that it is
not unreasonable to expect the users to prepare their own queries with some encouragement. I agree that it
does take considerably more computer time to search.

Are these terms that are used for the search prepared by the same documentalists that are preparing the
profiles? Have you considered the time used by the documentalists as well s the computer time in the total
system cost?

Dr vernimb: Our relatively small team of specialists started with indexing but it was found necessary to
contract out this work. The in-house team checks the outside indexing and alsu prepares the profiles and queries.

Mme Roeper, France: Ce n est pas exactement une questic. nais j' aimerais revenir sur ce qu' a dit Dr Vernimb.
A mon sens on passe le temps soit a 1'entrée en ordinateu. ¢n analysant soigneusement les documents et on
récupére ce temps & la sortie ou alors on choisit la méthcde inverse, et a mon sens les deux se rejoignent a
moins qu’' on entre simplement des documents et qu'on veuille jamais répondre aux questions.

Dr Vernimb: The economy of this procedure is a function of the number of documents entered and the number of
queries asked. In our system with a yearly input of 100,000-120,000 documents, we use about eight to ten minutes
for indexing and avuut half an hour for query formulation. We handle 2’ ut one thousand queries per year with
our small staff and we think this is not too bad from an economic point of view. With the relatively small
indexing time, we think that it is an economic system.

Mr Dammers, UK: As the last question was relevant to my question, I wculd like to pursue it further. I think
it is wrong to evaluate the system simply on the basis of indexing time as this is usually underestimated. I
find that the apparent time of indexing and abstracting does not account for the full time of the staff.
Apparently more time per document should be allocated for a realistic accounting. But more importantly, one
should look at the costs of the total system and this should include the user as well. This is very difficult
to quantify but one should consider the delays suffered by the user and how easily the user interacts with the
system,

With regard to free text, very few of us would say that one should put in full text that which is still
impractical. Rather, words as they occur in the text shouid be freely chosen and the point is that they are
the natural text words and are not translated into words which have fixed and determined meanings. Vocabulary
systems work all right as long as the indexers also formulate the questions. This means that the translation
and deformation occurring in input is allowed for at the output but is very difficult to guarantee in a large
organization.

Dy ernimb: As for your first comment, certainly indexing cannot be done full time. OQur contract indexers

do this work in their evenings and weekends as an addition to their regular work in the front line of research
in their speciality. So they have the best knowledge in the field and are well equipped for indexing after
some training in documentation.

PAPER No. 11 - Mr J.R.Buchanan

Miss Ironside, Canada: You stressed the importance of using technical specialists to do the subject cataloguing
of your material. would you enlarge on this point, are they employed full time ca this and how do you meet the
degree of specialization requ red?

Mr J.R.Buchanan: They are bench scientists and engineers who are active in their field and for this reason we
are content to put up with some of the problems inherent in dealing with part time staff. The clerical staff
is, of course, full time.

Or Mclvor, Canada: Could you tell us if your system is based on individual profiles and, if so, are they
prepared by the user or by specialists? Is it based on a thesaurus or on free text searching of the ~ostract?
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¥r J.R.Buchanan: ®e kave a thesaurus of seventeen hundred terms. About one third «f the profiles are based
on thesaurus tera.. ‘The query comes in prose form and a profile is developed frum thessurus terms by our
specialists. The remainder of the profiles are based on standard categories. Our subject field is divided
into twenty categories and many users find that th: . interests fit into these categories. There is provision
for feedback =d conscquent nagating of some terms .n these categories.

Alsa, we have developed specialized profiles that cater to large groups of users such as the instrumentation
staffs of reactor power plants.

Mr Irvine, Canada: What elements of information are stored on your computer and how is it inputied?

Mr J.R.Buchanan: We store the usual bibliographic information — the author, corporate suthor, miscellaneous
information om number of pages and figures. We also store the key words or terms from the thesaurus and a
one-hundred word abstract.

Until about three months ago this information was inputted to the computer hy first being typed on a conven-
tional typewriter at our own facility. This was then sent o the computer facility and went through the key
punchiing and then was processed into our master tape which now contains about 35,000 items. So we are essentially
a small mechanized information system.

But starting in June we converted to the direct input system and we are now inputting via & CRT device so
that all of cur refersznces are now heing entered, proofed, and corrected on the CRT. They are then dumped intc
the main file and are immediately retrievable by remote terminals and by any retrospective searches that may
be run at the computer facility.




