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e 4 I'OREWORD

g

The area of automated international information networks since

1966 has been the long-range concern of FID/TH. During the

L PID/IFIP conference in Rome in 1957 the committee decided to
concentrate its efforts specifically on "the systems analysis
approach" in goal-setting and policy-planning towards

i, international information transfer and network communication,

Through international joint efforts the FID/THM scope of

interests has been substantiated in the following technical
report which is the result of multi-organizational contributions.
In response to an invitation from ASIS (American Society for
Information Science) it wes possible for\FID/TM to sponsor a
panel in context to the 32nd annual ASIS meeting in San Prancisco,
California on October 2, 1969, The theme for the panel discussion
was "Automated International Information Networks - Systems

Design Concepts”,

- FID/TM whishes to thank the ASIS hosts, the participating
organizations, the panelists, the conference audience and
all others who have contributed in making the following work

presentation come true.

K, Samvelson
Chairman of FID/TM
Pederation Internationale de Documentation

Theory of Machine techniques and systems
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The editing of this technical report was carried out mainly with

regard to "debugging" from non-message phrases, stuttering etec.

on the tape recording., All comments have been left unedited which

means that slight redundancy, minor errors and misinterpretations

have been allowed in order not to let perfectionism prevent an

early report release,
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THTRODUCTION AND METHODOLOGY

When FPID/TM took on the sponsorship of a panel discussion on
"Automated International Information Networks" the prevailing

. conditions were as follows.

4 The conference topic certainly is a matiter of global interest
to a multitude of organizational bodies.. Therefore, an invitation
_ to participate was sent to official representatives of organizations
{ which had rocontly anvouncced an intercet in information networks.
The list of participants is outlined in the preface and there

has, no doubt, been an overwhelming reception of the initiative.

Since a few of the represented international bodies had already
started preliminary planning for network communication, it was
estimated that the discussion should be centered around systems
design concepts., On the other hand, as some groups were still at
a policy-making stage it also proved appropriate to focus on
goal-setting through formalized methods ¥mown as "the systems

analysis approaca®,

For methodology reasons a theme paper (Ref., 1 and Appendix 1y 2)
was circulated to all the paﬁelists and they were asked to

(:! submit to the chairman comments on crude goal-setting and

- ranked'priorities for systems design.concepts (Appendix 3—7).
The theme paper {Ref. 1) also served the purpose of bringing

-fﬁ_ terminology consistency into the discussion, Thus, the panelists
were given formalized cause/effect relationships between network
systems design concepts and were also exposed to crude precedence
analysis, In this way it i& possible to simulate manually how a
step-by-step design and development might turn out, just like
"pulling strings and watching the attached events'. As can be
seen in the comments of the panel ang in the Appendicés it proved
guite feasible to follow formalized procedures for constructive

thinking and network layout.
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5.

When representatives from as many as eight different organizational
bodies are meeting to express formalized multigoals, several
different situations can be anticipated. A few parties might have
identical ultimate desires while ‘their modes of working towards
goal achievement could be completely different., It is also
possible that organizational bodies having conflicting higher
goals might still follow quite similar routes of task implemen~
tation based on operational goals, Most likely all bodies have at
least an overlap of a few objectives as well as several design
tasks and performance characteristics, Even so, the pace,
magnitude, order and time schedule for automated information-~
network implementation might turn out to be different due to
the verying levels of ambition, There also exists a documented
resistence against the declaration of goals through formalized
procedures (Ref. 2, 3). Policy-makers are reluctant to cxpress
somewhat vague general directives which can be interpreted in

the way that is most convenient at a particular, future occasion.

Besides, it has turned out in previous debates that indeed very
few policy-planners and decision-makers are at all used to apply
systems analysis methods to initial goal-setting. Such circum-
stances are easy to realize if one takes into consideration that
this methodology science (Ref. 4) is very new and interdisciplinary
systems analysts are often quite young experts whosecapacities
have not yet been sufficiently utilized for consultation at
appropriate policy-making levels, Several examples of what has
been said, were confirmed during the panel session and it is
hoped that this will serve as a stimulus towards formalization
of goal-setting regardless whether the problem be labelled
socio-eccnomic,; psychological, political, technical, information

explosion, communication barrier or what have you,

In agreement with long-range scope~of-interests, the PID/TM will
in above respects serve the purposec of exploring similarities and

discrepancies with respect to goals and sysiems design.

A survey of the actual situation of "World-Wide Information Wetworks"

as well as "International Information Transfer and Network Communica-—

tion" will be reviewed in depth during 1970-71 in extended studies
by the editor., Therefore, this editor would like to talie the

opportunity to engourage all readers to forward related reports,

reprints, papers and other relevant material to the PID/TM secretariat.

0



System Design Concepts for Automated International Information

Networks -~ Panel Discussion

K. Samuelson:

Starting with Dr. Adoms I can say that I was very pleased to
receive some of the comments he made (Appendix 3). He emphasized
the fact that the field of information networks is a problen

of communication and it is very much concerned with socio=
economic «nd political requirements. Now, thosc cxpressions

still call for further concept definitions. Dr. Adams also
emphasized standardization and interconnectibility of. systen

as becing important and I could rephrase that terminology to

compatibility and convertibility between systems as well. He

has also touched upon the subject of the ceventual cxistence
of superdisciplinary fields and centralized national efforts.

I would say the first is an expression of functional borders

and ‘the sccond concept is & matter of regional borderc.

Finally Dr. Adams cends with the statement that it is important
to conceptualize in order to motivate and I say that is
very clear for the formalization of goal concepts. I will
first give the microphone to Dr. Adams for about three minutes
comments on this point.

S. Adams:
Thank you Xjell, Our chairman has circulated to all members of
the panel a very thoughtful document which gave a matrix of
alternative or multiple priorities in systems design
(Appendix 2, Ref. 1). At the first part of this document there
was an area of pre—-existent characteristics or parameters of
a system. I choose to confine all of my comments from the point
of view of UNISIST to thesey; what Dr. Samuelson has termed the

pre—existent of givens prior to the actual analysis of the

individual technical parameters of any international system. I
did this because from the UNISIST point of view I am thoroughly
convinced that the systems engineering is a problem of social
enginceering, if you will, social and political engineering.

I think that UNISIST is more properly concerned with the

ERIC . b




ercation of favourablce political climates among countrics

to encourage 2 multiplicity of international systems designs,
using different alternative path ways. That is itself to be
approached or to be understood from the point of view of
systems design. How,maybc I migh% cxpand oxn that a little bit.
UIISIST is a Joint cffort on the part of both ICSU i.c. the
International Council of Scientific Unions and UNESCO and it
has becn labellcd as a feasibility situdy, to study the
feasibility of a world sciencce information sysitem. This is in
Tact o little something of o misnomer, What it is more con-
cerncd with is to guide the evolution of cxisting systems and
of developing systems in all arcas of the -natural sciences and
by cxtention to the technologies and to the social sciences.

It is not a system in itself, and it is not a nctwork in itself.
It is a program which as I say can provide hospitality to
multiple international developments. It will keep the creations
of international systems whether thiey be at the level of
scientific disciplins themsclves as for ex. international
system in chemistry, I sce Jim Wood in front of me here, and
medicin or in nuclcar cnergy ox in physics and there are
international systems on thc development in each of these
areas; or whether it is concerned with the interconnentibility,
if you will, of national systems c.g. the Czechoslovakian
Centralized Scientific Documentation Institute as it relates

te the new COMECON International Institute for Scientific

and Technical Information recently cstablished in Moscow and
the like at the national political level; or interconnections
between the sciences, that is between a chemical information
system which is international and a group of nationa%ly
oriented systems which are concerned with the explod%ion of
information which is in the discipline based system. I think
this is perhaps enough to say by way of introduction, but I
want to make o simple point that UNISIST itself is not a system,
nor is it a network, it is essentially o long range program to
cncovrage the development of interconncetibility among and
between the existing systems in the sciences and under national
sponsorship throughout the world, For this rcason I am primarily
concerned with the socio-political parometers, that is with

the matrix under which systems analysis and development can

'/
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X. Samuclsomn:
Thank you Dr. Adams. ¥exty, I would like to invite Dr. Komurka
from INIS to make his comments. Dr. Komurka has submitted
soven different network concopts which have high priorities
(Appendix 3). They arc not nccessarily representing ranked
- ordars between themselves, but anyhow, they have high

priority. These concepts are:

v
-~ Awarcness of existing information services
-~ Minimization of central costs
{f - Universal usefulness of the data base
- Avoidancce of linguistic problems
- Compatibility within systems and subject fields,
{f i.ec. the software part
- Compatibility with hardware
-~ Availability of full texts.
The first concept "awareness™, I would say, could be helped
by the cxistence of a referral switch or dircctory betwecn
data bases, in the terminology which we have been using.
Three of the other topies; "linguistic" and the two "compatibility™
problems, belong to the concept of compatibility and convertibility
"Universal uscfulness" I would say corresponds to coverage and
span-of-cpntents, I would prefer not to dwell on £g§3§ and
{i will explain why later on. I will give the microphone to

Dr. Komurka, if there are some more comments you would like to

make on this.

M. Xonmurka:

TPirst I would like to stress that the internationscl nuclear
information system is not a system which was developed by the
International Atomic Energy Agency, but it is a system which
was developed by its member states. When we started to think
about such 2 system we had to think about the fact that there
are, I don’t know, about 100 member states which sure will
cooperate in this system and therefore the idca or the main
concept, which was taken and which perhaps is not clearly

mentioned in my comments, was the decentralized input preparation.




The nexy concepty, which perhaps also is not clear from ny

coumentsy, was the centralized processing of the input and

centralized subject control. Another main concept was the

decentralized output use and I think from these three main

concepts could @ll others be derived. Of course because this
is a real international system we were very carcful about

the linguistic problems, about the consistency in subject
control and of coursc, even it ﬁy collongues 40 20T FOU wwgnt B0

speak about it; also about the costs; I mecan the central

costes within the .goney.

XK. Sanuelson:

Thank you Dr. Komurka. Maybe now is the time when I should
explain why we might rather talk about costs after Dr. Borko
has arrived here to join the pancl, Very often it happens
when you start a round-tablc—-discussion on the policy making,
that you immediately begin with costs; how much would this
participant in the network be willing to pay? The discussion
goes on and on and all kinds «of concepts are discussed excep}
systems design concepts. After the dccision making has been
completed and sone budget has been allocated, the systems
analysts arc brought into the field mainly as technicians and
asked: Well, get somesystem started or do somcthing about it.
Systems analysts should rather be brought in at proper time
already in the beginning to help the various organisational
bodies with goal definitions, %o e¢stablish and to formalize

their ultimate desires and their operational goals which are

decomposed into various priorities and subgoals, After that

you can start talking about levels of ambition and how much

arce you willing to pay to achieve this or that level vo mest your

aspiration. You might be surprised to learn that you will get

several of these soncepts or design parameters implemented at
just about the soame low cost. You might then only add one more
paroneter which you dild not expect originally and ‘that singlec
adjustment could double or triple the cost, That is one of the
reasons why I sayy, let us talk about costs after we have hecn
talking about the goal definitions and some of the performance

tasks, and eventually design tasks., Wow, I would like to give

9 .
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the microphone to Dr., Koller. Since we have both been vietims
of the mail we have not been able to keep a corrcspondence on
this topic, but I am sure that Dr., Koller has collected some

valuablc viewpoints from the U.S. for this particular session,

He. Koller:
All the factors that were displayed in the matrix that was shown
on the board before are certainly relevant to the design 6f
international netwoirks. I would like to point out that there
arc great many activities going on in the international nctwork
( : field wherc a great deal of the activities arc going to result
in systems that are automated within individual countries, but
the comnunication of information will not be automated for a
(fx long time, from ny view anyhow, in terms of for cxample szitellite
communication from one corner of the world to the other. The
problemsy; as I sce, in designing international systems fall
on two sides; one is the development of the data bases of the
information that pcople want to exchange, the other is the
design of the software and hardwarc communications cguipment
that will make this change possible, Both of these are long
range problems, I think that in order to develop in a very
practical way the communication and hardware and software
that will really turn out to make all the systems economically
practicanle,; we have lots of years of work ahead of us.
(H By the same token in order to develop the data bases to an
adequate size (coverage) we have years of work ahead of us. So,
I view the €€forts particularly in the chemical area is verxry
significant, The Chemical Abstract Services, you know, has becen
= developing computer data bases and has now very rccently
concluded agrcements with the Central Chemical Organizations
in Great Britain and more recently in Germany which will involve
input of material to the data base, exchange of information and
distribution of information within cach of the individual
countries, In addition within the United States the Chemical
Society has been fostering a series of regional chemical
information centers., They now have cstablished them at Georgia,
University of Pittsburg, and IITRI in Chicago. At the samc
time they are organizing a group within continental Burope

of organizations which will be sponsoring information centers

10
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there, and we can foresee that this will develop in other parts
of the world to the same sponscrship. Now, there are a number

of other such developments within the field of patent
docunentation, Very shortly our information will be coming

to the pnblic atitention about an international patent information
network. Hdere the basic design of the system was crcated

scverzl years back by the one agency which acts as a secretariat
for trenties in the patent trade marlk and copyright field.
Howeﬁer, the actual implementation of the design, the setting

up with the files, the exchange of information is all being

done by privale industry,iha.fbreﬁm have a diffcrent approach
to handling the cost side of international neiworks. I was going
to come into about the international exchange of highway

safety data, but Mr., Paulson, who is in the audicnce here

agreed with me, I think, I pointed out %o him that therc

is a great deal of international motor traffic for cxample
between the United States and Canada on the one hand and the
United States and Mexico on the other hand, but if you have

becen reading the papers you know that the United States and

Mexico traffic has been rather cut off recently.

XK. Samuelson:
Thank you Dr. Koller,
I would like to return to the scope of this panel and
review the original idea. We are concerned mainly with
automated international information networks. The term
networks has been misusced, I should say, in many respects,
since an soon as you start sending any pack of documents on
a regular hases between a few information centers and users
you claim to have iuitiated 2 few links of a network. It can
still be truc that it is a network but it is definitely not
an automated networl. Mainly the tendency is to start growing
networks from operational functions, i.e. whatever exists you
stert by communicating and cexchanging services and information,
Apyone who has becn involved in engincering design would agree
on the fact that you don’t siart building a machine or a car
from spare parts which you have becn working on separately

into details and then later try to put them together. Most

1
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often you find it will nos work as an cntity. In order to
gtart o design of global networks you wmould have to be preparcd

-

fron the beginning to constartly remodel and modify what you
cventually have and in a few cases is it a matter of over-
lapping servicee, I would aot say that overlapping is a bad
woxle. Iv has been misusced and very often formalized as the
importance of avoiding overlap. I comsider overlap and
sedundancy for sceveral years to come to be a contribution to
ifall-back" possibilitics for service. We have scen during
this conference and will probably see for a number of years
that ultimabse procedures have not bheen outlined for how we

are going to treat information,

I will now give the word to Dr, Tell, who appears on this
pancl as represcntative of OBCD. Dr. Tell has put among the

high priority rank concepts, referral switchcs just like Dr.

Kouurka did, and he has likewise cmphasized availability and

coverage, which also is in agreement with Dr. {omurka’s
conception, I might ask whether you have been working on the
samc project together before; or how you independently arrived
at identical ideas. I believe that Dr. Tell has beesn involved
in the carly INIS definitions. Dr, Tell also emphasizes the

neccssity of satisfactory response time and timeliness.

Of course, those expressions indirectly are linked to urgency

for information which depends on decision eriticality. After

he has made a few comments I would like to ask him some more
ouestions, Iirst, however, Dr. Tell might want to further

develop his ideas.

B, Tell:

O

ERIC

Aruitoxt provided by Eic:

When you say OECD I don‘t kmow if all Americans know what it

is about and I should like to refer bto, that in the new

Tolune 4 of Annual Review of Information Science and Technology
there is a chapier now introduced about the Ihternational
Transfer of Information, Therc are also some paragraphs aboutb
OECD, I think generally from an American standpoint you refer

to OECD as "0ld Burope’s Counterpart to Disneyland® or something

like that, But it is morc to it than that;so I think as the

12
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13.

U.S., Japan, Canada and of coursc the old Furopean countrics
arc members that it can develop something morce. OECD has

a sort of different approach to the problem of a systems
network than the other international organizations I would say,
if you might ask, "why here is an other international organiza-—
tion mixing into this ficld and what is the usce of this?".
OECD’s approach is not to set up any system; it is not to
develop any network. OECD’s approach is to develop a policy
for govermments how they shall react nationally and inter-
nationally to developing things in this field. Therefore,

at thc science ministers’ meeting about three years ago it

was decided that OECD should cspecially study the compatibility

of systems and already when this was said it was discovercd
that compatibility is not the cvssential problem, there are
other problems, Why I put coverage first on the 1list of
priorities is because I think that from a national government
point of view it is necessary that you can assure a good
coverage with regard to what you are spending on research.

Up till now everybody in OECD has spoken about the essential
reasons for national government to encourage scientific and
tecimical research and lately they have started to think that
it would also be nice to encourage scientific and technical
information, Then I think just during this year another idea
has occured and this 1s that perhaps OE(CD has tried too long
to emphasize economic growth for economic’s growth’s own sake,
How they are starting to rcalize some other problems. You have
students §g§§§%¢? air pcllution, cuvirommental side effccts
and cverything and then they start to realize that you need
more information. You need information for policy making

as well as you ncecd a policy for information. So,; thercfore

L think coverage and availability in international network

development will be of the primary concern to the national
govermments and every possibility to make  this nctwork more
efficient with regord to coverage and avoilability will be
welcome, The plans at present are to try %o ianvestigate how
the national systems, which as Mr, Koller said, some arec
international, could develop in a morec consistant way and

thercfore we have to find out more about how the different

13
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systems operate, Just last week it was decided that a
questionaire should go out to the existing systeoms and this
will be another of thos many long lists of questionaires

you have to answer. However, we think it will be useful,
because from the answers it will be possible for anyonc who
intends to run an automated system, to try to firnd out

which sysitcm is most similar to what he himseclf is tryiag

to sct up or which system could easlily be converted or
reformated to anyone’s own system. So this is one thing that
OECD has undertaken. They have also undertaken the task of
tryinzg to find out from a mcre content point of view what
are in the different automated systems,and there the United
Nations Economic Commission from Furope is active,

It ig funny alzo that in an Bconomic Commission for Europe
you might think there are just the Europcan countries, but
also the Soviet Union and United States are members in the
United Notions BEconomic Commission for Juropc. They are
collaborating in & study to £ind out about the cxisting systems.
I think that is all for the moment,

K. Samualson

Thank you Dr., Tell. According to the presentation it is
appearant, from the OECD point of view, that you still keep
designing from the operational side, This mokes me even more
convinced about the fact, that you have to use systems
analysis at a policy planning level and describe vhat might
happen if you continuc along the same route for an amount of
years. In other words you continue sponsoring regional,

national or locel operational activities and then in the long

run try to intcrcomneet them. Onc should instead rather give
the various operational bodics at least a framework of a

hypothetical systen, theore@k&cal analysis or a system model,

Such an approach indicates what a working model would look like
and the way it would function, so at least everybody could

have it as on operational goal model. I will rebturn to Dr. Tell

with two more questions. You have emphasized precision and
recall as high ranked prioritics. In this context I should
quote what Dr. Iynch has said (Appendix 7) so if Dr. Vickery

in his comment would like to cxtend that statement 2 Little

14
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bit I will be very pleased., Dr., Lynch has put recall and
precision on a medium priority level and says: "The user is

likely to be tolerant of precision/recall considerations and

indeed is mostly unaware of the latter", the latter I presume

meaning recall, i

After we have heard Dr, Tell’s comments I would like to give ?
the microphone to Dr, Vickery.

B, Tell:
Well, first of all I should like to comment what you said
that OECD’s approach is from the operational point of view.
This is not true anymore, but it is true that it has been so
for a long time, The very last day on this last year the
secretary general called a high level group which mety; I
think around the 2nd of January. The task of that group is
just to formalige a8 sort of overall policy to which a different
gystem or network could adher, but how do you define this from
a policy point of view when they don‘t know how a network
really works or should be working from the operational point
of view. This is a very difficult question, because you have
to knov what you are doing to set a policy. You cammot make
this before you know what you are doing. You have to have a
policy on how to do things but you must know how the things
should be done, So, it is very difficult to formulate a policy
in this field, especially on the national level, because
governments are not aware of this situation in the information
field, They are aware of the fact that scientists need some _ ]
sort of information and they are aware that Indoacsia of certain
techmicians might need some information, but they are not aware
that the policy makers nced another kind of information so that
the world can become different from what it is today. The second
point, you said that I wanted to have a higher recall, Of course
this is from an economie point of view and as you said, we are not

going %o discuss cost factors so I think I will avoid this topic,

K, Samuelson
Thank you Dr. Tell., I think you emphasized exactly what we
should keep in mind. Before I give the microphone to Dr. Vickery

19
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I would assume the viewpoint of a "user to be" of a system
like this. I would say that it very often depends on the
decision situation which I am facing at the moment, whether

1 should settle for low precision and medium recall or

whether I actually require high precision and low recall.
Turthermore, the length of time I would be prepared to soend
on waiting for the information and the price that I would
pay for receiving the service would differ from onc time to
another. As a matter of fact I would prefer to be served and
have a fall-back from different kinds of information service
(': At one occasion I could possibly just settle for a short
title search while another time I would want to see the abstract
and again a third time I would like to see the first page or
(') the full document. Thus, I think we are facing a multivariate
design task which has to do very much with the costs and
pricing policy-setting: What kind of service? What kind of

performance qualities?

B. Vickery:

As Dr. Samuelson has explained I have come in as a substitute

at the last minute without the benefit of the correspondence

that the other panelists have been able to take part in.

So I have some notes from Dr, Lynch and what you will get is
| ny comments on Dr. Lynch’s notes comments on Dr, Samuelson’s
(- paper, Thinking of an international information network as

- a system we are trying to look for what sort of criteria we

might use and deciding how to design it. We can think of what

f
|
i
i
f

is the use of it, what is its'effectiveness, what does

w the manager think of it, what is tis efficiency, its cost,

what does society think of it, what is its value anyway.

Dr. Lynch hasz mainly concentrated on the point of view of the
user and he has tried to suggest, which criteria the user would
rank of most importance in trying to asses a system and there-
fore in providing the bases on which we should design the
system., Naturally the user is most interested in performance
and Dr. Lynch makes the point that the ultimate user is not

usually the ""bloke", who has to pay the money, that is the

nanagemen®t or the nation or whoever is in fact funding +the
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gsystem. Sooncr or later of course money docs come back to the
user in form pf taxes, butbt he is not really quite aware of
this. So, the costs are very important froum the national point
of view. The user is more interested in performance., Some of
the aspects that Dr., Lynch mentions is most important from
this point of view. First of all, the reliability of the systom,
Once you have got an automated system it sliould not break down
too often because this causes frustration and very likely
e#ontually falling away from use of the system, If it does
break down he cmphasizes a fall-back, that is some other
systems on which you can fall bBack and get the information
even if your main systenm is not in action and coupled with
this of course the maintenance of the main system is that it
brecaks down as little as possible., IPall-back may bring in

fact this rcferral-switch to which rcferences has becn madec

so that the user can very readily be referrecd to an alternative
system or altermative source of information if the main system
is not in action., So this is one aspect, the reliability and -

all that goes with it that Dr, Lynch enmphasizes, He gives

it only medium importance whether a system is centralizcd or

decentralized; this from the point of view whether you are

actually tapping one central computer or a regional computer
or whatever., This may well be true, but he couples this that

the accessibility of the system, the terminal you actually

usc is of very high importance, The fact that you should be
able to make contact with this system very readily from
wherever the user happens locally to be., This is a very
important charactaristic and I think our all cexperience as
users bears this out that they will not walk across the street
to get information unless they are forced to. Dr., Lynch puts

his only medium importance, availability, which as I undcrstand

it in Dr, Samuelson’s paper means the availability of the
ultimate information to which the system gives a reference,

The availability of the documents shall we sy is of only medium
importance, This myself I would to some extent doubt, and the
lesson I would draw from it is that a design of an nutomated
systen nmust be seen only asva part of a whole information system
and that design considerations should be seen in the wider

context, not only of reference retrieval, but also document
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retrieval, referral and everything else that goes to make up
the whole complex information system that we have, IFinally,

on time factors he puts as a very high importance, response
time, This I take it is the time that a system takes to answer
when you knock, the time that the computer takes to respond .
when jou press a keoy or the time that the library assistant
takes to come forward to say "Can I help you?", On the o-her
hand he gives very low importance to what he calis priorities
and timeliness and he comments that priorities qucueing is
ranked low, The user will be content to wait for hours or days
for access to a terminal, although once he has used it he will

expect rapid response. I will doubt this. He also ranked

timeliness low and this I take means the degroe fo which the
system is up-~to-date in its contents and delivery of material

to you. Becouse, he says, users have alsgo learned to live with
this problem, they are uscd to everything being months
out-of-date., Welly; I would think that they may be used to it,
but they are ccrtainly not happy about it., Well, those are

some of the comments that Dr. Lynch has made about the important
factors in trying to sizc up how we should design our automated

systems of the future.

K. Samuelson:

Thank you Dr, Vickery., I was very pleased to hear that you and
Dr. Lynch do not agree on all points, which merely shows how
difficult goal-setting for this field is., In other words, it
ig difficult to arrive at a concept definition, or cven if

the definitions arc there, to agree on priorities and design
concepts. This stresses the fact that the work which the .
PID/TM committec has undertaken should not be in vain and that

there is more work to be done, About availability and

accessibility I should say that those terms are used differently

in the litteradure and sometimes refer to whether you can

reach the source of information.. Jn other reports those concepts
have been described as a probability function of dowvn-time that you
would have to accept for an existant system before it is back

in operation. We are hoping for the next year within the FID/TM
committee to present some definitions of these concepts as

they have becn described in the literature. I hope we shall be
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able to present a report of what we can gather in terms of the
various definitions, although there exists an internationeal
information problem internally even in our own case, It is
difficult to get the source material and related reports and
it is a communication problem for FID/TM, Now, finally I

would like to give the word to Dr. Amey beforc we start the
second questioning round., Dr, Amey has emphasized a few more
system concepts, which I will just as 2 summary mention:

There is the importance of a continuous evaluation of systems
and I agree it is very important that we have an iterated
reappraisal cven when a system is working., In this way it is
essential that there exist several operational systems working
in parallel though we might try to have them interconnccted.
We would continously have to evaluate these scrvices in order
to know in which ways to modify one sub-system or another.,

Dr, Anicy also has mentioned one of the priorities specifically
which could be importent to develop finally. A total systen
with full redundancy could of course provide for fall-back
possibilities but it would be connectcd with extreme costs.

He also stresses that foct organizations working in this

arca are not aware of the fact that the complex ig infinitely
more complex than you would imagine. I could quote some

theoretical work on imperceivable systems (Ref. 6,) or maybe we should

call them unsurveyable systems, In fact there exist methods

to cope with these systems, by breaking them down into
subsystems and then having those further decomposcd into
proccdurcs., So, there arce ways to handle this problem, which
should still be brought to general attention at an early
policy planning stage. Dr, Amey has also cmphasized the valuc
of information in relation to research, which is exactly in
agrecment with my former comments on the users’ nceds and

his various decisgion situations. I will not go into details

on the budget parts at this time. Dr. Amey is also aware
of the fact that there will be an overlap for an amount of
years which still is to the best for all of us. There exist

legal problems, and those problems would fall into what we have

formalized as privacy, integrity, security. Those are extremely
eomplex subproblems which have to be solved and that of

coursc has to be done at appropriatc policy planmning levels.
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But such concepts should be treated as system design paraneters
and anyonc who has been working with data 'bases will know

that even within modercte and small size cooperations there

are tremendous problems with log-in and access-keys to keep

the various depariments separated in terms of the information

and controlled access. You can imagine what that will lead

to in an internaticnal enviromment, something which we have not
becen awarc ofy, but which will come along when you start
operating automated international networks. I will give the

microphone to Dr. Amey to dwell on these councepts.

Aney:
What I would like to point out is that Dr, Samueclson’s concept
of system analysis is a little different from minc and I
Tecl that the person is very amuch involved in the systen.
In fact nowadays the hardwarc and software aspects of systems
are comparatively trivial and the real problem is in selling
a system to people and getting them to use it. In fact even
finding the money appecars to me to becone quite simple these
days and very often pecople for prestige reasons will be very
happy to have a computerized system, but when it comes to

nodifying their organization to make proper use of it they are

not willing to makc the changes that arc nccessary. This is
particularly the case of coursc in dealing with nations. Once
againg in considering the total system’s problem if one is to
have an international network one has to get the various
countries to agrec to standardizZe on certain items and then
within ones own country it is essential that one rcaches a
level of agreement, In fact this has been proved bto be the
biggest stumbling block X think here in the U,S., since the
first COSATI report. There it was suggested that there should
be a capping agency that would have this responsibility, but
since this seem to inply that many other agencics would be
second class citigens this ideca I don’t think has been bought.
So, the essential requirenent before you can begin to make an
international system is first of all to form a national system
presuncdly by coopcration of the major elements in the system.
The peoplc in the over~all system should not feel that they

have been developing their own sygtens for years and should
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not feel threatened by a bigger system which threatens to
cverwhelm them leaving no part for the former elements of the
system. This is a special problem if there are also commercial
sources of information. Therefore I feel that the major thing

in forming an international system is first of ail organizing
within one’s own country and after that a long educational pro-~
cess is needed in order to carry it on to the internat:.onal
scene, At this stage undoubtedly standardizatizn of the items
of data that are used in the system and not the means of the
communication are essential. One of the points that I raised
and Dr, Samuelson commented on was that of legal issues, and
this could be a ﬁery significant one, An example was recently
given in Datamation of a computer program on a magnetic tape
that was crossing the border from US into Canada. The customs
officials wanted to charge tax on the 20.000 dollars, which
was the value of the work in creating the program. Soy; the
person refused to pay the tax on this and the tape was sent back
and the information was then sent by line across the border,
Wow there is at present no check on this. But obviously this

is a very important legal prcblem because information is a
commodity and so eventually there must be some method of

paying for information even if it is just strictly over
telephonelines without involving unuacceptable types of
censorship. Another feature of most of the modern systems

which is undesirable is that the assumption always seems to

be that the information is going from scientist to scientist.
Last year at ASIS I spéke of channel hierarchies for dealing
with users .of information at various levels of sophistication.
Of course the easy problem is that from scientist to scientist.
Buty; when we are thinking in terms of national policy we hope
that the basic research will be of use much lower down in the
pyramid of sophistication where in fact innovation actually
occurs, the innovation that leads to new products. This is of
course a much more difficult problem and not a machine mediated
one basically. In particular this is of importance in dealing
with developing countries., It seems that the type of commodities
that have been given to these peoples in the past, keeping them
alive from day to day has not really helped in further

development, Information is one of the commodities that is
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needed most by these people, but it is not going to be helped
by a system that gives you bibliographic references to

articles in the Physics Revue. There are systems of course,

the ones inaugurated by Mr, Kennedy and others, for getting
young people into these countries and to provide information

in the most direct way, living amongst the people. It seems
that these human systems which are the key thing in trans-
ferring technology from sophisticated people to unsophisticated
peoples should probably be backed up by international networks
which will supply the high level information to the people

taking vart in this.

XK. Samuelson
Thank you Dr. Amey, I am pleased that you touched upon this
topic of developing countries and I will give some of the
background in this respect. I had long ago inviied represen-
tatives of the FID/DC (Developing Countries) committee to
take part in this panel and come up with some viewpoints.
However;, the yearly FID conference is later on this month
in Rome and there are always problems of attending two
international meetings, so unfortunately we do not have a
representative from the FID/DC here with us. Anyhow, my-— ..
self belry; on the system analysis side I feel exactly the
same #way as a DC member: Who should I join? Which way should
I go? Just in order to explain this point of view I am
going into the details of this hypothetical network. I would
like to take the position of being a user from a "have-not"
region, at a terminal which could be connected and where 1
could set up communications with one of the various data

bases or source data bases which I have termed master bases

(Pig. 1.). Let us say that this is me (located at an isolated
terminal), I am the user who actually should be piaeed in this
area. I have nothing but a terminal or I might not even have a
terminal but only desires for information. I am asked to pay

a certain price for information, What kind of infeormation would
I need originally? Would I need, let us say, a microform library
of essential documents in the field delivered at various
intervals and which is not a retrieval system but certainly is

essential information? Or, would I be prepared to subscribe
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to the various secondary services in these areas? Then, I
immediately find myself in a geographical position where
efficiency depends on communication time and is a matter of
global service hours. You just have to arrive at an airport
with a late plane in the middle of the night, like I did
2sterday, and will find that most activities are closed
% down and you cannot get into communication with whatever aids,
services and facilities you would like to. The samc problem
is going to affect information communication regardless whether
it is in one part of the world or another. I would say that
already at this point it is not a matter of supporting
(‘5 existing operational services and let them do the job, It is
a crucial decision already now. kMaybe we should be creating
a center on an island in the middle of the ocean or, well most
E {*1 likely not I assume, because it is a matter of civilization
and people being around this area., There are certainly best-
alternative areas. I recall there was a comment in 1967
! at the FID conferencc in Tokyo when one Australian member said
‘ that Australia in many respects is not a development country
| but in the area of information service it certainly is in lack
: of existing operations. They also have a time-wise problem of
communication and so will all the other nations in the world
have to some extent. That is something which should be brought
to attention as a systems analysis problem at a policy planning
level at an early stage. Now, I'd like to get back to the second
round of this discussion and Dr, Adams has submitted some
comments which were phrased as: "Could we make a clarified
distinction between a system and a network and say that a
N system is associated functions under a single management
f ‘{i while a network would be associated functions under multiple
managements." I would go along with that although I might say
that a network is a system as well. So, I°11 rather say that
a network is a total system and the single managements would
be subsystems, but it is just a matter of semantics as
Dr, Adams expressed it. I would like D1y Adams to continue this
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S. Adams:

I like to restate that if I may, because I think it is a
little more fundamental and being & matter of semantics.
Indeed 4s we approach the whole problem of systems design

it seems to me that we have totally overlooked the management
function and the importance of the management function in the
arrival ai decisions in which routes you go. I do distinguish
in my own mind and it does help me to clarify a little bit the
gingle management concept that underlies the development of

a system "per se" and the multiplicity of management functions
anG hence the compromises that must go inte the development

ol a network, There you have nodes which maybe operating

under multiple managements, but none the less you must decide
on and determine certain common conventions for purposes of
intercommunication and certain standards. I think in the
UNISIST activity that I spoke of really we are concerned more
with networking, that is with developing interrelationsships,
voluntary cooperative interrelationsships between and among
systems in various theories of sciences and between various
language units than we are thinking in terms of a single system
under a single managemen® concept. This will be totally
impracticable and totally undesirable politically. While I am
on this suvject if I may, I would like to say on the basis

of some three years operating experience in the international-
izing of a system MEDLARS through the medium of OECD I would
like to make an observation that it secems to me therc are

two fundamental approaches which can be taken to such inter-
nationalisation, One, and they are represented at the table
here; and I will be very much interested in having my colleague
from INIS, INEA comment on this: Onec approach is essentially
that of a system developed by ohe country, and this we have
referred to a little bit earlier, beeing shared with another
country. This is essentially the pattern that MEDLARS has
developed in, We have shared this not only nationally with the
ten centers involved in this, but internationally in Stockholm,
U.Koy Prance and Germany in the near future, Kow, in order to
provide for management participation in such international

sharing we have created a group outside the U.S. to concern
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itself with the technical management of a system as a whole,
The pattern none the less is that of a system developed within
a country, funded by that country and yet shared internationally
with other countrics, As opposed to this you have INIS, which
is essentially a system developed by an international
organisation "de novo!" using the best of technical expertese
and consultation in the development of a system. EURATOM as

a matter of fact developed along approximately the same lines.
8o, here we have two different philosophies in the way of which
systems may become international., I think it is too early yet
for any of us to draw conclusions on the basis of the
experience we have had to date which is the preferable mode

and that is why in my earlier commenrnts I kept this wide open.

I think we will approach this question of internationalizing
systems through many doors and through many different path-
wayse. But I should be very much interested in having our
colleague from Vienna discuss the advantages and the dis-
advantages of putting a system together by an international

team.

M. Komurka:s

I can say to this problem that I think there are a few pcople
who started in fact as the first consultants when the system
was put as a first design project. When we talk about for
example EURATOM and the INIS system there are “two quite
different bases in both systems. I think EURATOM is a very
well worked out system as a retrieval system, but it is based
on abstracts which are used in the system and the EURATOM
system does not deal with the bibliographical data. When we
gtarted to think about an international system we also took
into consideration the NSA service and the idea at the time
was that perhaps there could be two ways of cooperation with
NSA, One was to take over the NSA servics and the second was
to take the service of INIS to NSA, This is still under
discussion but we think that even NSA could use the INIS service
because at the end the abstracts which will come to the INIS
system will be much earlier gvailable for NSA than through

other channels, In fact we try to use as much experiences
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as possible from the EURATOM system. We have concluded a
contract with EURATOM according to which the INIS system will
get from EURATOM the whole bit program which is the so called
processing of index terms. We shall use the EURATOM thesaurus
even if in a somewhat modified way. So, in this way we tried
to share the responsibility and the experiences which were

gained at many places, in the developing of the INIS system.

XK. Samuelson:

(—} This still confirms the approach that PID/TM has taken. In

; other words, we did not say the design of one system, we

don’t anticipate that, we rather say and cstimate that there

- will be several automated systems in operation and systems
which have different principles of operation and different
gtructures. The things we would like to be aware of are:
What can this system offer from a users point of wview?

In which decision situation and time of the day should the

user try to approach the services of one network and in what
other decision situation and time should he try another
network and so on? This still confirms the relevance of the
approach that we have taken, Now, I am very pleased to welcome
Dr., Borko to the panel., Although Dr. Borko does not need an
introduction before this audience I am very pleasced that he

is on the panel and as a systems analyst he can describe

]
<«' some of thesc expert aspects within the frame of FID/TM.

Ho Borko: v

(ﬁ' I hate to begin talking by making an apology, but clearly this
is nceded, although I feel that the planners of the mecting
should appologize rather than I. It was printed in the program
that I was supposed to be at two placces at once., I realiszec
that I am somewhat schizophirenic, but I don’t think they ought
to advertize this fact,
Essentially my approach in the TFID/TM committee has been to
pleed as strongly as I know how, for the value of beginning
the planning by adapting the techniques, the procedures of
systems analysis and designe. I said that I stiress the word

beginning because I fecel that the systems approach should be

integrated in the planning at the very beginning.
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Hormally or all too oftecn vhat happens is that most of the
administrative and managerial dcecision are made before the
systems analyst is brought into the picture. I feel very
gtrongly that this limits the valuc of the sysitcms approach.
By having cut off many of the options available at the early
planning stage - you might think of it in terms of a tree

- proccss, a decision making process — you have lopped off all

of the branches so that there is really Jjust a straight path
that one could go, and now you bring in a systom analyst

(’; and say: "OK this is the path, there are problems, what are
you going to do about it?" My approach is; well, gee that
is the wrong problem, let us go back and see all of the

things that has been done and maybe therc are other ways of

i

solving the problem. The cxample that I was able to hear
should ~ it be @ monolithic system or should that be a
coordination of many systens. This is not something that one
decides a priori. This is in terms of what are our aims.
What are the constraings? At the very beginning planning
stages the systems analyst ought to be brought in. He ought
to look at the purposes of, for want of a bettor word the
system with small "s" and then see what'is the best way of
achieving these. The first point that I would like to make
at the panel is that the systems approach be integrated at the
very beginning in the planning stages., A second point that I
- would like to make is that the systems approach which is
basically a procedure,. it is a process for studying complex
situations for dividing a tremendously complex problem into

(;? component parts that can be conceptualized that can be

handled by one or a small number of pcople; So that the
components or subsystems,to use the lingo of the systems
analyst can be studicd,; can be analysed, can be decalt with and

the interrelationship of these subsystems made very clear.

Generally again, and all too often as far as I am conccerned,

~ the systems approach is used when dealing with hardware systems
almost exclusively. In other wordsy; we sort of developed this
in terms of building a missile system and the conceptualisation
that many people uses: "OK thie is a good approach if we arc

dealing with hardware', My plea ig that, yes it is a good
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approach but a systoms approach is far broader than a hardware
system. Any system is cmbeded in a large social, psychological,
cconomic and political complex and the systems approach helps
us to understand the problem of the total enviromment in
which the system is going to be embeded; not just the hardwarec.
The systoms approach, can indeed be used in analysing scme of
the many political intermational problems that something
like the world scicnce information exchange or EURATOH or INIS
ete is ccuncerned with. It is not just hardware. Indeed in any
business organization wherc we talk about just putting in

(”3 a computer system there zre many psychological, sociological
and political, in the broader sence of the word, constraints.
I mecan the management might alrecady have a certain computer

(m? system,; which we must usey; it is part of our constraints;
or the president’s brother in law is going to have to
operate this and if we do not design our system so he can do
it they are not going to implement it. These arc constraints
which the designer must be aware of and must take into
account in doing his systems analysis. The systems approach
has indeed bheen used to handle this kind of broad problems.
One of the hest examples is in my own state of California.
Exgovernor Brown hired a number of systems people to look
at some of the problems in the state of Califormia, education,
vaste removal, law enforcement from a systems point of view.

(f} Mayor Lindsay in New York,; who has an impossible system of

) running New York City, attempted to use the systems approach.
and hired a systems group to analyse those problems, to

(ﬁi break it up into subsystems the way that it can be done.
My second plea is that we recognize that the systems approach,
basically a process; a method of studying complex situations,
is much broader than just a machine system. It is in truth
a man-machince system cmbeded in a large socio-economic environment

and the systems approach is applicable for this kind of study.

K. Samuelson:
Thank you Dr. Borko. After this state-of-the-art of systems
analysis in the field of information networks I would like to
invite the audicence to join the panel in a dialogue bascd

on these concepts as outlined by Dr. Borko.
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Before I leave the word open I will ask if there is anybody
in the panel, who would like to make one or two minutes
short comments within the context just cmphasizedy; and after

that I will leave the word open.

H, Koller:

I don’t want my remark to be misinterpretcd. I should say
some of my best fricnds are systems analysts, Hal is one of

them. I think that sceveral of the panelists have spoken for

- the merit of a grand design probably arrived at by systems

analysis approach, I think conceptually this'is good, it is
no guestion, it is bettcr than trying to path something up
afterwards and figure out what you have dones I think in terms
of devecloping international information networks,p;;ficularly
if we are talking about scientific and technical information.
In most of the ficlds that I think we are talking about,
scientific and technological information the fact 1s, that
there exist already some very large national systems with
huge databases that have been put together with cnormous
amounts of money and labor. Therec arec efforts that are well
under way to commercializc some of these., I think that the
emphasis should be to possibly apply the system analysis
techniques to creating the links hetween these'systems

which allows say for translations that arc internal to the
systems from one individual to another that the users not
even be awarc of, But at the design of the details of the
overall system they get down to the specific file level for
example or the specific searching program level, are things

that are probably too late to tamper with now.

5. Adams:

I would like %o confirm what Dr, Koller has esaid, It scems

to me the problem, the large fundamental underlying problem in
systems design has been the development of large data bases
by the more affluent countriecs and their exploitation their
utilization for purposcs of national cconomic, scientific,
technological development by other agencies, This is fine when
you have a level of technological competence as for example

we have in Sweden with Dr. Tell, but when it comes to

29



30.

a developing country you arc up against the wall <o try to
find a mechanism which can »rovide services at the low level
and I mean this, technologically low level that the
developing country requires from such systems. That is one of
the problems that UNISIST is wrestling with at the present

time,

XK. Samuelson:
Before I leave the word to the audience I will make one more
comment in this context, that is: For a number of years we
will be running parallel systems and the attitude between some
of these parallcl nctworks or operations has beon a competitive
approach. Now, I don’t sce that as a necessary evil, I think it
( ; is somecthing which should be as a matter of fact, supported.
The only thing which might happen aftcr an amount of years
is that one operation will be running the same iunformation
field as another operation and one of them turns out to be
the loser in terms of having users of thce system and the
service, That customer-lacking operation could then be advised
on course-of-action correction through international coordinaing
bodies having systems anslysis cxperts as consultants for
questions like: In which way should they modify their operation
or in which ways should both opcrations be altered, or all three
or how many you have? In what way should they be advised to
(7 medify their operations in order to contridbute to the overall,
fotal goals. Wow, I‘d like to give the word open to the
audicnce and before you make your comments would you kindly

'(“} please state your name and organization.

B. Mardcn, National Burecau of Standards:
I agrce with Harold that the systems pecople should be called in
early; but I would respectfully submit this is where we were
5-10 years ago. I do not mean to denudgrate what you had said
Harold. Alsc it scems Dr. Amey suggested standards. These two
are important for interchange of information, but in his las<

remarks Dr. Samuelson implicd performance evaluation, whoen

he is talking about modification between systems., If you have

competing systems, systems in parallel, it scems to me that we
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from the systems analysis initiation to the development of
standards, there is a very large "hiatus". There is a step,

we probably has recognized it, but we have not stated it
explicitly. There is a very important step in between and

that is a systems performance evaluation, Thusy; you must

have the feed back, you must have the performance cvualuation,
the necessary modification and a fair amount of expericnce

in using the system after modification, before you can develop
meanful standards or we will be stuck with something we don’t

want,

Borko:

As to whether we werc therce five years ago Ethely; I am not

sure but this is the *up-till-battlethat I am trying to fight.
Perhaps if our systems pcoplec were brought in carlicr we

might have madea little bit more progress, I don’t know,it is
a pious hope. Futy; there is no questiony that in the design

of a system one of the very imporitant aspecits of a good design
is to provide the data for cvaluation. Now againg one should
not, and this is & plea, one should not design a system and
finish it and then say: "OK you figure out how to evaluate it."

The evaluation criteria is part of the design. The gathering

of dabva for using evaluation is part of a design. There is no
sence building anything whether it be a moustrap or a EURATOM
unless you can decide whether it has done the job properly.
In the design phase in the very carly planning stage you
figure out, when we know our purposcs, how do we know we have
to achieve this purposc and what QEEE do we need to measure
how effective the system was, This kind of data has to bo
designed into the system from its beginning so that we have a
basis for eovaluation. et me add that a design of a system,
and I am using system in the broader sensc, call it network,
the entire man-machine enviromment, is never finished. It is

a constantly changing in evolving structure and a good design

allows for such evolution and change through the process of
constant gvaluation, Otherwise you don’t have a design, you

have built a dead systen.
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E. Marden:

I apologize Hal, I didn’t really mean to say that there was
anything wrong with your statement. Perhaps there was something
implied that I did not quite recognize. What I meant to say was
that we were paying "lip-service" 5-10 years ago to saying

that the systems analyst should be brought in at the beginning,
I agree with you, a good design of an experiment would have
built into it all of the evaluation procedures, again I

apologize.

G.X. Amey:

Well, ideally one should design the perfect system at the
beginning. It seems to me that since we don’t really know
enough about information systems and also the new type of
hardware that keeps coming up. By the nature of things these
systems are continually evolving therefore it is essentially
impossible to decide in advance exactly what you require,
However, you no doubt have to decide on measures as you go
along which will enable you to evaluate the system. I certainly
don’+t think that when you start off you really have any idea

of what kind of a system you are going to wind up with at

the end,; however, good your intentions.

B.Vickery:

Just a small point bhacking up the systems analysis approach.

I agree with Dr. Koller that one is forced willy-nilly to

combine pre-existing factors and components in the shape of
the large information systems that already exist. I think the
fact of going international inevitably causes considerable . .
changes in those components and therefore the need for systems
thinking about the whole problem comes up much more sharply.

I mean, going international in the first place, as several
people have mentioned; means that your users now become very
much more heterogenous, very much more levels of technological
consiousness and so on and this is going to modify in fact the
aims of the system. Secondly, I think it is true to say that

all the systems that are going international are also beginning

to internationalize their input. MEDLARS is now getting indexing
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done outside the U.S.,, this is true of the INIS-plans and so
ony; it is true of the American Chemical Society. This
internationalizing input raises very big problems of index
consistency and so on, quite new problems which have to be
thought about in a systematic way, if they are going to be
golved satisfactorily. So that, it is not just a questionr »7
making the whole thing bigger, it is a question of beginning
to change the nature of the system that you are dealing with

and this needs fresh thinking.

S. Adams:

Let me say I think there is a problem area that we have not
touched upon at all, I think Mr, Vickery’s comments a moment
ago got into this area, where he talks about internationalizing
of input. The problem I would like to dwell on for just a moment
is that of natural language. A little anecdote here: In the
MEDLARS system we index aproximately 125 Soviet Journals we

do not touch their introdee, which I think are extremely
important in any field of science, In an international con-
ference last May we brought this up with the Russians,; they
offered to provide indexing input from some 10.00C scientific
papers included an introdee. This was fine, except we told

them that in order for them to be meaningful within the

MEDLARS system they would have to be a MEDLARS-style and

that means that the indexers would have to be trained within
the U.S. Immediately we had a political barrier. That is the
problem of offering training. INIS, I think through the

centralized control, that is why I spoke of some of the

advantages of using this international approach, has been able

to sum -out such a problem of this sort, But, to come back to

the language question. There is a group that is unfortunately

not represented on your panel, Dr, Samuelson, it was to be

I think, by Dr. Phyllis Parkins, and that is ICSU-~AB or
Abstracting Bord of the International Council of Scientific
Unions. They are doing some rather important exploratory work

in this general area. For cexample we make & number of assumptions
about polyglot or poly-lingual thesauri, Are these in fact
possible? -~ I don’t know. I mean I have got a number of

gquestions about the possibility of jumping over the language
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barricr but at the same time I think there are a number of
questions relating to the development of poly-lingual thesauri
so the systems may be used in the natural language by a variety
of countries, that have yet to be answered. There is the
question of partial synonymy for example in the scientific
vocabularies; as each of them develops in individual language
areas, There is the gquestion of the logiczl interxclationship
of the terminology, of the concepts in any area of science.

To what extent are these influenced by the educational systems
in country A as compared to country B. So I think, there are

a number of problems which have yet to be identified. We

have not even started to ask questions about them, before we
can talk in confident terms about the ease of internationalizing
any one of these large systems. I did not mean to talk too -
long about this, but it is not entirely 2 matter of technical

compatibility, there are a great many things relating to the

cultures of the different countries, for example that must

be taken into account.

X. Samuelson:
The two concepts and design parameters mentioned by Dr, Vickery

and Dr. Adams would refer to coverage and span-oi-contents.

Prom the systems analysis point of view I had cmphasized that
there has not yet been made a functional formalization regarding
the interrelationship of this last design parameter namely

coverage and cost-effectiveness on the other hand. Ve simply

do not know'what price information?land 1t might well Le thiat

it very much deperdson timeliness and response, so even if we

cover a large content area, by Tthe time we might get the
information it might be obsolcte. It is all a matter of arriving
at and perceiving one total picture of strucitural systens

design concepts,

B. Tell:
I should like to come back to what Dr. Vickery said, what happens
when you go international, and he pointed out what happens
in the system. We have to deal also with another point which is:
When for instance several countries should meke the input o

an international system, who is going to pay for this?
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Thig is a policy decision. The national govermment is one day
confronted with the fact that here you have an international
system which has been paid by subscription and then some people
in your country are obliged to make an input, for instance

to the INIS system and who is going to pay for this? So this is
& policy issue, which is not so easy to solve, but which has
been once of the concerns of OECD. In order to settle this

Trom an international point of view OZCD has tried to establish

a sort of focal points in each country. They have developed

rather fast from an international point of view. I think
during the last year about 8 or 10 such focal points were

set up. Sometimes things can happen very Tast even in an
international organization. When OLECD oncec thought that it
might be wise to confront countries about their science policy
they sent out an invitation to the science ministers of the
member countries and overnight I believe 14 science ministers
were created in different countries. I think that as soon as
these focal points have been cstablished: We have established
now three in Scandinavia and are waiting just for Demmark and
in the other countries they will come also. U.S. has already by
Colonel Andy Aines’ office a foecal point. These focal points
will form a new international network and it will be regional
networks by then, but here you arc stuck with a, let us say

a socio-psychological problem., You have ‘to have thesc people
to talk the title to and shake down the comaunity so they can
really start to find out what they shall achieve. The ecconomic
question is just one, of course important question,; for a

finance minister or country, but it (cost) is a small problem 2

from the point of view of international cooperation. However,

economics has always had a sort of character to crecp up
everywhere and thercfore in the information field one of the
very first things that was created was a panel for the ceconomics
of information. Now after about five years they have found

that the only thing they will do is to send out a guestionaire
and they have changed their aname also so they will call them-

selves a sort of management panel. What I wanted to say is that

if you are going international and you are starting to count

upon the participation of differcnt countries then a lot of
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quite other problems are creeping up when you are dealing
with one system or dealing with another for instance bilateral

and so on.

Samuelson:

It seems to me that since these regions (Fig. 1) are all in
the same area you have not had to consider the problem of
communicating during non-daytime and after-office hours.
You do not have the problem of calling up each other in the
middle of the night,; whereas I, where I put myself in a
position up at the north pole or maybe on the south poley

I have to wake you up in the middle of the night to get the

answer to my questiony which is based on a critical decision

- and I am willing to pay so and so much for information at
that particrlar hour and with the requested mode-of-presentation,

display and delivery.

Borko:

Just a comment on what Dr. Tell indicated. I think all too
frequently in the U.S.; and unless I misundecrstood as rub-off
on my own education, we have had the feeling here that,
concerning the underdeveloped countries, the policy decisions
had to be made at the underdeveloped countries as to whether
they pay for the services., Let me point out that this is a
decisiony; a very real decision and policy point for the U.S.
and one which we are not given as yet adequate attention to

in my opinion, If information is indccd a very valuable
resource for which our citizens and taxpayers arc contributing,
should the U.S. give it out for frce? If at the present time

at least in some of our policies we kind of ask for a 'quid pro
quo", you know we will give you somcthing if you give us
something cqually valuable; Is this the policy that we want to
continue”? Can information flow from the castern block countries?
Or from our country freely, i.c. with no cconomic strings -
attached, to the eastern block countries,; would we be in favour
of this? In other words, this is not just a policy of asking
underdeveloped countries to contribute some economic support

to the system. The problem is far more complex and I think it
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is a problem that wc in the information field in the U.S.
nceced to be given much more attention to and when we have our
own views, let our representatives know about how we feel
about it. It is not just somcone clses problem and that is the

only point I want to make.

- 'K. Samuelson:
I think now we arc approaching the concept of costs and
pricing at a proper level and after Dr. Adams has made some
comments we might ask if there is anybody in the audience

( » represcenting the information industries or secondary services.
I would say from the system analysis point of view that it is
perfeetly possible to assign costs and prices to most of the

- listed design parameters. Just as you have different prices
for using a telephone serviece at various times of the day
and it is less expensive after 6 o‘clock, then you can

calculate computer costs and know how much transmission costs.

You also know how much it coststo search free text compared
to index text or inverted files, and finally know about
different hardware utilitiesy; costs and so on. Thorough
systems analysis for cach spcecific point of view is

definitely fcasible,

S. Adams:
. I simply want to comment, and Dr. Borko alrcady vouched oun ity
(W. that so far as those systems which are federally supported,
or federally operated are conccrned, thcy are subject to a
R COSATI policy, dcveloped by the COSATI international pancl
‘ {; and seen through COSATI and through the TPederal Council on
Science for Technology, which does involve a ''quit pro quo',
MEDLARS, ABC for example have all subscribed to this policy.
This counts for the internationalization of the input (contents)
or for instance in the MEDIARS systemy; wherc each country as
a participant, that is as a fquit pro quo' does provide input
at a significant level to the system. The special casc of
the developing country that Dr. Borko has raised, is a little
tougher. Now there exists in this country of course an Agency

Tor International Development, which does offer, in so far as
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the Congress appropriates, funds to accomplish this, which
docs offer development capability for the less privileged
countrics of the world. MEDLARE is available to thesc countriecs
through reemboursement from the Agency for International
Development. How much longer it can be subsidized, or the
servicc of anyone of thcecsc systems can be subsidized by a
national interest is a matter of political decision. The

West Germans by the way have such a government agency also
which is oriented towards the provision of technological
information services to Africa and these are supported by

the more developed countries. Buty; is this 2 sound economic
base? I think we have got some political-cconomical questions
to answer herc. How long can we continue on this kind of a

systems program?

M. Xomurka:
To this problem I can say that at the Agency there were
also a lot of discussions on: Who should pay the input? What
should be paid for the output? etc., At the end it was agreed
that all input to the system will be provided free of charge.
Also the processing of the input at the agency will in fact
be paid by thce budget of the agency. Regarding to the output
from the system. i.e. magnetic tape servicey; it will be
provided on the basis of exchange for empty tapes which means
that for the processing there will be no charges. Then there
will also be output in the form of printed lists and micro-
fiches of abstracts and full text documents. We follow the
previous policy of the agency which means that a certain
amount of microfiches will be provided free of charge and the
resty, if a country is asking for more copies, we shall charge
for those extra copies, Also if a developing country is
asking for perhaps SDI or retrospective searches they will have

to pay for that service.

X. Samuclson:
I had the impression during this final dialog that the last
comments which have been made furthermorc emphasize the fact

that most of the thinking is going on in terms of contents
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input to networks but not nccessarily automated networks in
the true sensc, We may anticipate this situation for a
considerable length of time and for several years to come.

if we are pessimistic perhaps. I would like to cxpress that
the PID/Tk-committee is strictly concerncd with these problems
and therc are systems analysis experts as a majority in this
committee who would be very pleased to reccive your comments,
maintain further correspondence with anyone in the audience
who has questions on these topics in the future..It 18 work
which will continue within the committee, so at any time
please write us. The PID/TM sccretariat is in Stockholm at the
Royal Institute of Technology, c¢/o my name. Beforc calling

off the session I would like to thank the panel, the audience
and our ASIS hosts for the assistance in handling the tape-
recording and I hope something stayed on it. For fall-back
possibilities I will ask everyone on the panel who eventually
kept notes on this session, please save whatever notes you
have made so if nothing became taped I may still have
information stored on some kind of hardcopy.

Pinally, may I thank all of you for showing an intercst in

this field and joining us this morning. Thank you all.
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Preliminary comments
by Dr. Scott Adams

I believe comnmunication to be a social function of science., Lt
follows that systems and systems networking design, which you
have viewed in the background paper from the point of view of
a systems engincer; and which other members of the panel will
approach from the same position; to be successful must find
answers to a series of socio-economic and political regquire-
ments. These you have just %ouched on in your table (p. 5)

under the heading "Pre-—existent",

But, as experience in trying to achieve systems interconnecti~
bility fer networking purposes and as the hiscory of UNISIST
demonstrates, these requirements have not yet been defined as
"givens'; the scientific user communities in all countries, and
the‘governmental policies relating to science information are
in a state of flux. Certain trends can be observed and reported.

Among these are:

1. OECD efforts at the political level to establish foci
for science information policy within the governments of
member states; and at the technical level of exploring
standardization requirements for interconnectibility of

systems,

2. UMISIST efforts, also concerned with standardization for
interconnectibility, but in addition involving both
Bast-ilest cooperation and the creation of mechanisms to

ensure benefits to developing countries.

3. The recent establishment of an 8 member country International

Center for Scientific and Technical Information in Moscow.

UNISIST is not considered as a scientifically designed world
system; rather it is a program to insurc collaboration among
existing and developing systems. I can perhaps offer some personal

“hypotheses about the diresctions it might be desireable to take,
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but they will be a priori, and not susceptible to the type of
systems analysis your panel is concerned with. For example,

it is my observation that processors of scientific information
may be divided iﬁto two groups, the primary processors repre-
senting cither a) supra-disciplinary fields of science (e.g.
biology,‘chemistry) or b) centralized national cfforts (e.g. CNRS
or VINITI)., Secondary processors have as their purpose the ro-
packaging of information for the purpose of inter-disciplinary
problem solving in the sciences and technologies, An cconomic
model would be based on improved interconnectibility of the
primary processors to reducc costs of primary processing, and on
sufficicent standardization to permit the secondary processors
ready accesgz to large data bases for purposes of re-processing.
Obviously the more they can reprocessy the less they will have
to procecss originally, at high costs, and in a duplicative mode.
It is these secondary processors to whom we must look for
mechanisms, or network servicc points, whether based regionally
(and that' s @& big question) or nationally, to provide benefits

for +the developing countries.
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Preliminary comments

by M. Komurka, International Atomic Energy Agency (1A3A)

International Nuclear Information System (INIS)

List of Priority Design Conccpts

Prom 1966 onwards the International Atomic Energy Agency, in
co-operation with its Member States and with the advice of

expert consultants, has been developing an International Nuclear
Information System (IHIS). In establishing this system the Agency
Sccretariat has observed the following priority concepts - not

necessarily in this order:

1. Awareness of existing information services

2, Minimization of central costs

3. Universal usefulness of the data base

4, Avoidancc of linguistic problems

5. Compatibility with systems in other subject fields
6, Conpatibility with hardware

7. Availability of full texts.

1. Awarencss of existing information servicecs

The design concepts of existing services such as Wuclear Science
Abstracts, Buratom, etc., have been taken into consgideration as

far as possible,

2., Minimization of central costs

The total costs of the system consist of the local costs (in

national currency) and the central costs (at the IAEA). It is hoped
that maximum decentralization in input preparation will keep the

costs to the IAEA as low as possible and spread the national costs
equitably between large and small producers. In addition to
decentralized input such concepts as co-ordinate indexing, centralized
maintenance of the thesaurus and indexing control, and decentralized

information retricval were accepted,

o !
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3. Universal usefulness of the data base

A specialized data base (for S.D.I. or rctrieval) would be
cheaper than one that is also to be used as a source of biblio-
graphic publications, However, although a universally uscfu
data base will imply more sophisticated input preparation,; a
larger character set, slower sorting, etc., it offers greater

flexibility and wider application,

4. Avoidance of linguistic problems

It was agrced to have only one working language for the system
even though it is not the mother tongue of all inputters and
users., Therefore it was also nccessary to accept a subject control
system that does not, too largely, depend on linguistic skills

of indexers (co-ordinate indexing and controlled vocabulary).

5. Compatibility with systems in other subject fields

As a futurc exchange of data among various information systems
is anticipated, an attempt has been made to ensure maximum
compatibility with other mechanized systems both internationally
and, as far as possible, nationally., The main consideration was
to be able to merge data selected from two or more systems and

produce a reasonably homogeneous output.

6., Compatibility with hardware

Member States of an international system must be able to take
its products (including copies of its data base) into the hardware

system that they have or can afford,

T. Availability of full texts

It is uot enough for a system to give only references to
documents, Uscrs have to have access to full texts and the system

must be designed so as to permit this,
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Description of INTERNATIONAL WUCLEAR INTORMATION SYSTEM (IHIS)

by li. Xomurka

(International Atonic Encrgy Agency)

Introduction

Since 1966 the International Atomic Energy Agency (IAEA) and

its Member States have been making an attempt to establish an

International Fuclear Information System (IHIS). Minally the IAEA
(E_ Board of Gevernors, during its February 1969 sessiony gave its

approval to the project. It is planncd for INIS to becone

operational in 1970,

INIS involves multilateral co-—operation between the IAEA and its
Member States. The work will be shared and though the Agency will
serve as the focus, its part in the work will be significantly

less than the total amount done in Member States,

At present nuclear scientists and engineers are served by a
large number of information systems of various degrces of
sophistication, In the library of any nuclecar establishment, one
can find staff cataloguing the information available and searching
for particular picces of information that may be relevant to

(“, studics under way., Some cstablishments depend only on human cffort,
others support human effort with computers. But there is a great
deal of duplication because it is essentially the same body of

s information that is being catalogued in all the different

( cstablishments,

With INIS new information will be catalogued just once -~ in the
country where it is published, and then the separate batches of
catalogue entries will be merged into a world file which will be
copied and distributed to all concerned, Duplication will be
avoided and computer technology will be employed to specd up the
editing of entries, the compilation of the file and the distribu~
tion of this file in varied forms. Computers could also be used

to extract from the £ilc the particular entries that arec necessary

to nmeet particular nceds,
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It is believed that through co-operation on these lines, Member
States will be able to usc their own information staff to better.
effeet, At the same timey; many of the bonefite of computer
proccssing can become available in thosc cestablishments that have
not as yet introduccd computers for this part of their work.
Finally INIS will be capable of providing a far greater varicty
of output scrvices than conventional systems and many of these
iew scervices will be tailored to the needs of individual

scicntists and technologists, or groups of thecin.

Subjcct Scope

INIS will be conccrncd with the application of nuclcar science
and tcchnology for peacerul purposcsy as is the IAEA itsclf.

The INIS subjcct scope covers thosc parts of physics, chemistry,
metallurgy, earth sciences, biology, agriculturc, medicinc,
health and safety in which nuclecar phcnomena are involved;
isotope production, isotope and radiation applications,
engincering and nuclecar reactor technology; instrumentation
required in nuclecar scicnce and its applications, and finally
somc additional aspccts of nuclear cnergy such as cconomics,

nuclear law, nuclcar documentation, safeguards and computation,

After the subjcct scope had been approved the Board of Governors
asked the Agency's. Sccretarialt for a step-by-step implcmentation
of the system which may mcan that the subjcet scope will be

restricted during the initial period of INIS operation.

It is envisaged that about 100 000 items per year will fall
within the INIS subject scope.

Nuclcar Litcraturc Form

Once the subject scope had been agreed upon, it became ncecessary
to decide on the forms of literature to be included and to ecnsure
that all rclevant information, available both nationally and
internationally, would be brought into the system.

The various ways in which new scicntific and technical litcraturc
is made public are such that some pieces arce much more readily

available tham others. On the other hand, somc picces are not

-
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distributed commcrcially and are therefore less rcadily available
- they arc called "non-conventional" (26% of the whole amount

of literature expected). INIS distinguishes hetween conven-
tional and non-conventional literaturc and while it will handle
only dcscriptions and abstracts of conventional literaturc, it
will provide both descriptions and abstracts and full texts

of non-~conventional literaturc.

Collection of Input

Responsibility for preparing input for INIS will lic mainly
with Member States or regional centres formed by groups of
Member States, The likely national distribution of nuclear

literaturc is given in the list below:

Country Percentage of the total input
USA 40
USSR 13
United Kingdom 8
FPederal Republic of Germany 6
Japan 5
Prance 4
Italy 3
Nethorlands 3
Scandinavia 3
Canada 2
German Democratic Republic 2
17 other countries 11

INEUT

Tow that we have seen what is %o be included in the system, the
problem is to introduce that material into INIS in machine-

readable form,

The preferred form of input is magnetic tape with punched paper
tape as an alternativey; but workshcets (Appendix I) are also
acceptable, Thus countries with large annual production (about
70% of the total production) would send their cntries in
machince~-recadable form either on magnetic tape or on punched

paper tape and for the remaining countrics (about 30% of the
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total production) the simplest and least crror-producing
procedure would be to provide the entrics on standardizcd
worksheets, This applies only to the initial period of INIS

operation.
A1l input is provided to the Agency frece of charge,

Descriptive Cataloguing

To each picce of newly published literature, both conventional
and non-conventional, that come within the subjcct scope of INIS,
the bibliographical data (i.e. subject category, author, title,
where and when published, etc.) arc allocated. These data are
based on those of the original document and recorded according

to a standard set of rules for INIS input., As for which data

elements must or can be recorded, sec Appendix II,

Indexing

Another aspect of INIS input preparation is the assigning of
"indexing terms" to each entry so as to identify the subjcets
treated in the piece of literature described and to allow the
retrieval by subject criteria, After evaluating the various
mcethods which might have been suitable for INIS and starting
from the principle of decentfalized input, co-ordinate indexing
was chosen, The thesaurus that has been developed and gontinuously
updated by CID-Euratom would be well suited to this purpose and
the IAEA is negotiating an agreement under which this thesaurus,
together with associated codes of practice and computer programs

could become available for use in INIS.

INI3 Clecaringhouse

INIS will have a basic responsibility not only to bring the

nuclear literature to the notice of all Member States in a form
which permits retrieval by botir formal and subject criteria, but al-
so to ensure the availability of the documents thus identified.

In practice the Member States will be responsible for providing

the INIS Clearinghouse with a typewritten abstract.of cach piece

of literature in a specified format and with the full text of

each piecc of non-conventional literaturc, either as originally

published or as microfiches to a standard specification.
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Processing and Storage of INIS Input at the IAEA

The IABEA will edit, check and process all input as it is received,
thus building up a comprechensive store of information covering

the nuclear literaturc published throughout the world.

Bibliographical descriptions and indexing terms will be processed

by the Agency's. IBM-360/30 computer and stored on magnetic tapc.

Abstracts of all literature and full texts of non-conventional

literature will be put on microfiche and stored in this form,

OUTPUT

INIS will provide a magnetic tape scrvice, its relatcd printout
~ the INIS List of References (with indexes), authorities and

guides and from the Clearinghouse service abstracts and full texts,

Magnetic Tapes

Since it has been planncd to send out tapes semimonthly, INIS
should be providing the fastest and most complete indexing service
in this field, Thus it will be a suitable basis for S.D,.I.
(selecetive Dissemination of Information), which may well become
its most important use. Further, with bibliographical descrip-~
tions and a highly standardized keyword structure, retrospective
searching can be produced as the cumulative store increases.

In addition to that special announcement bulletins on different

subjects could easily be printed out.
All copies of the magnetic tapes on which input is recorded will
be provided to participating Goveruments in exchange for blank

tapes (or for the cost of new tapes).

INIS List of References

This bulletin, printed twice a month, will contain the same
information as the magnetic tapes. It will be & source of informa-
tion for manual searching and a catalogue for indicating the
availability of documents in the INIS Clearinghouse and in the
conventional periodiéal literaturc. Thus it will serve for users

at all levels, even for countries receiving magnetic tapes.

all

O




Appendix 5 cont, . 49,

In addition, cumulative author and corporate author indexes

will be printed twice a yecar.

A small number of copies of this bulletin and of the indexes
to it will be provided frece of charge to Governments, All other
subscribers to the service will pay an annual charge desigi.cd to

cover at least the "run-on' costs of printing.

Authoritics and Guides

These bibliographical tools arce essential for maintaining
consistency of the file and provide the standards on which input
and output are based (i.e. rules for descriptive cataloguing,
authority lists of corporate entrics, report number prefixes

and periodical titles, the INIS thesaurus, magnetic tape and
paper tapc specifications and record formats, specifications of

the formats of abstracts, etc.)

Clearinghousc Secrvice

In addition to the INIS List of References (printed twice a month)
Mcember States will receive a complete sct of abstracts of both
conventional and non-conventional literature on microfiches.

Those interested can get full texts of pieces of non-conventional

literaturc; either individually or as complete sets on microfiches.

Mo microfiches will be issued frce of charge, Prices for them

will be cstablished to mceet the costs of production,

It is expected that Member States will use all these products
as the foundation in their national information services for the
provision of the more specialized services needed by individual

scientists and cngineersy; either individually or as groups.

Organizational Aspects

National information centres designated by IAEA Mcmber States will
be responsible for processing their national literature in
accordance with the standards and rules of INIS and for providing

their input in the proposed volume and rangc.
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The IAEA, through its Division of Scientific and Technical
Information, will be responsible for co-ordinating the work
of national centres, for processing and controlling the input
so as to be able to distribute the totality in merged form

to its Member Statese.

In conclusion, I should like to summarize the duties and

functions of both the national information centres and the IAEA.

Wational inforr:..iicn centres will:
—- reveew the literature published in their countries and
3elect the suitable material in accordance with the

subject scope adopted for INIS;

- catalogue and index the selccted material for regular
submission to INIS, providing also an informative
abstract in any onc of the four official languages
of the IAEA;

-~ supply the IAEA Clearinghousc with one copy (either
full-size or microfiche) of all reports, conference # .
papers and patents, in the original language in

accordance with the INIS subject scopec.

(:. TABA will:
- co~ordinate and check the work of national centres in

N preparing the input and prepare input data for its own
{J publications;

~ distribute regularly to Member States the magnetic tapes,
the printed DList of References, indexes and abstracts
(in microfiche f%rm); n v

~ make available through the INIS Clearinghouse reports,

patents and conference papers in microfiche form;

~ co~ordinate the work of INIS with other international

information systems and abstracting periodicals;

~ study the requirecments of developing countries for other
types of information services, e.g. S.D.I1. and retrospective
searches, bibliographic surveys and make special arrangements

. fﬁ%

[ERJ!:‘ for this work to be donc.
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Precliminary comments

by Dr., B. Tell

Avout the priority list over design concepts for

Information Systems and Networks, I should like as chairman
of the OECD Information Policy Group/Systems Panel to express
the following priorities. From a policy point of view the
goal must be to assure authoritative, accurate, objcctive

and technically sound infofmation to governments and to
industry.

Therefore, the following issucs rank high:

Referral switch
Availability
Precision
Recall

Coverage
In close conncction come
Response time
Timeliness
Urgency
From an international standpoint factors like
National borders
Terminals

Centralization

also are of importancec.

amr = e o v et 21
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Preliminary comments

bYILf{;;EXEEEs Sheffield, U.K.

At this stage in long-range systems design of large-scale
networks, it scems inappropriate to use a finely-gradced scale
for assessing the importance of structural and performance
criteria. At best, it is probable that no morc than a two- or
three-way subdivision of these conceptsy; in order of initial

importance; is ndvicoble,

Accordingly, design concepts relating to structural and
performance characteristics arc ranked as "High", "Medium"

or "Low" in the tablc below.

High Mediwm Low

Costs Capacity Overlap

Fall-back Compatibility

Maintcenance Centralization/Decen~
tralization

Redundancy/Complexity
Table 1. Ranking of structural characfcristics of networks.

Two over-riding considerations seem to be operative in ternm

of structural characteristics. These are as scen from the
differing viewpoints (a) of the nations participating in and
contributing to nctwork organization,.and (b) the utility of
the network as pcerceived by the users, who in the first
instance are likely to be scicntists and technologists. Thus
from the national viewpoint, costs arc of cardinal importance.
Whilc the user will also be aware of this factor, it is; in
general, borne by the uscr's institution; the user scems more
likely to be affected by the reliability of the network. If he
is to have confidence in it, and thus, as a community, provide
support for its maintenance, he must not be allowed to be
frustrated by systems failures. It is probable that he will be
morc tolerant of performance characteristics. Therefore, fall-back,
maintenance, and recdundancy by components must rank high in

precccedence.,

39
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At the other extreme, overlap in contents secemgleast important,
provided it is not oxtreme. It is inevitable in currcnt in-
formation-seeking activitics, and there is no cvidence for its

being detrircatal,

O the other hand, capacity, compatibility, and the question
of centralization/decentralization scem significant, but not
ot primary importancc. In particular, the centralization/
decentralization guestion must often be a national issuc,
determined by costs, prestige and political approaches. It is

presumcd that compatibility, at lcast of moussage formats, is

assured.

High Medium Low
Plexibility Pricing Prioritics
Reliability Availability Timeliness
Responsce time Recall

Accessibility Preccision

Table 2. Ranking of Performance Charactcecristics of Networks.

Performance characteristics are tho;o that will primarily be
assesscd by the user. Reliability is critically important, as
also accessibility, if the widcesprcad support of user communitics
is to be gaincd. Response time, whilc using a component,
especially interactive, is again critical, although it is not
improbable that queuing priorities are less so - i.c.y, the user
will be content to wait hours or days for access to a terminal,
but once using it will expect rapid response. Thus priorities/
gucuing is ranked low; timelincess also comes in this category,

since uscrs already have learncd to live with this problem.

Again, the usecr is likely to be tolerant of preeision/recall

considerations, and indeced, is mostly unaware of the latter.

In time, the uscr is likely to become more critical in his
assédssment of performance. His assessment of the relative ranking

of these characteristics may thus change as his familiarity

 increascs, and his cxpcctations and demands increasc.
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Preliminary comments

by G.X. jmey
PRIORITIES

1. ¥ational studies of the information problem.
1.1 BEstablish value of STEI; high-lcvel organizations
to handle problem, _
1.2 Involve existing organizations; encourage cogst-
cffectiveness studies of systems.
1.3 Develop technical oxpertise; methods for continunus

¢valuation of systems,

2, Internotiounad stuldies of dnformotion problem
(0mCD, FID, IFIPS, ISO, AGARD) (overlaps 1).
2.1 Attack legal problems; taxcs on information,

copyright.,

&?;@ Standardization of communication media, data clements ctc.

3. Distribute responsibilites within,, nations; responsible
ageneices,
3.1 Allocatc national STEI budgets to co-operating
agencies,
3.2 Determine accounting procedures; internal and
external operation.

3.3 Develop total system with full redundancy,

Wotes on Prioritics:

In selccting the above prioritesy, I have placed greater

emphasis on the socio-cconomic aspcects of the total system

than on technical ‘problems, which appear to me to be cssentially

trivial.

The expericncce in the United States with COSATI, and my own

more recent cxpericnce with studics in Canada of HUBI (Scionbific,
Pechnical, Zcononmic Iaformation) have shown that the mechanics

of working with large organizations is infinitely more complex
than any computerized information system., System designers tend

to ignore this situation - to their regret in the long run.
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Thus I must placc first priority on the problem of selling the
concept to those in a position to further it vigorously, -

or to destroy it overtly or covertly.

This first requires establishment of the value of information

in relation to research (3ce DR196 Do 19)(3ef 5.) which alzo.fiscusses
the concept of source and "such" countries. It is impecrative

that STEI be dealt with at a very high level - political level -

if international systems are to get off the ground, The role

of the communication of information as the principle device

in making science policy effective must be sold to the political

leaders.

Concurrently with this operationy; -~ technical studics must
be conducted which involve all the major institutions
currently involved in STEI handling, Otherwise, they fecl

themselves threatencd and will sabotage any attempts to forge

' a national system which will lcssen their authority, The notion

of making budgetary increases dependent on justification by
cost-effectiveness studies, should also be cetablished at this

————a o

point,

Technical expertise in communication of information should

be upgraded at this point to the highest international levels.
Methods for centinuous evaluation of systems to censure they f
fulfil their function should also be developed. i

There will of course be an overlap hetween each of the events .

I described as priority ™" and the following. It is difficult in
reality; to deal with precisely time-ordered decision-points,
neatly marking out onc’s way to a perfected system as in the
classic PERT-procedure. Most of the studies adverted to above

arc in fact coiitinuing efforts, running in parallel with

cach other, and punctuated at certain intervals by the production

of reports, summarizing thce progress to date,

International studies must begin, but only after internal

studies are well uwnder-way., There will then be a cross—

fertilization between internal and external studies.

a8
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The legal problems of information handling must be considered,
especially in rclation to ncw problems imposed by fast and

casy transmission of information, (I have a law degree myself)

An essential item for internaticnal negotiation is the
determination of standards; data-coding and format; unique
source designation; OCR typefaces; operating-systems;

communications interfaces; etec.

Finally we must dctérmine the roles of agencies within the
nations which will participatc directly or otherwisc in
international cxchanges of informotion. Preferably, those in-
formation centres which are already known as contres of
excellence will have prime rcsponsibility for collecting
information within their specialist fieldy, and processing

to the standard form for international interchange.

The key part of any operation ié the acquisition of sufficient
funds to fulfil the mission. Resources should be allocated

to those competent «ioneies vhich have showr williangnoss to
coopcrate and have carried out adequate cost-effectiveness

studies to justify their budgets,

The total system must then be introduced, via pilot-stages

y with full rcdundancy to cover time-zone

and stuffing problems. Strict accounting must be incorporated
to ensure that all special scrvices be amortized by the

charging policy.

29
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