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THEME

The rapid Ievelopment of new communication techniques, combined with greatly reduced
unit costs of communication hardware, has led to easier access to more information for larger
segments of the population. In the area of aerospace scientific and technical information, this
development should provide greater opportunities for making systematic use of mankind’s
aggregated experience and knowledge, collected and stored over time. However , good use can
only be made of these opportunities if preparations are begun now.

The role of the information specialist is undoubtedly changing with the advent of these
developments, and it may also be desirable for him to influence their future course. The theme
of this Meeting was to identify the main trends in communications and information technology,
to assess their impact on the information specialist , and to consider what other developments
might be desirable, particularly in relation to aerospace scientific and technical information. To
this end, it brought together those in the forefront of these technologies and the information
specialists who will have to make use of them, or provide complementary services, in order that
each may benefit from the other’s knowledge and experience. In addition, a number of papers
outlined national plans for the future of their Scientific and Technical Information activities.
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THE NORWEGIAN-SCANDINAVIAN SCIENTIFIC AND

TECHNICAL INFORMATION SCENE

A. Disch , Directo r
Norwegian Centre for Informatics

Oslo, Norway

FROM QUANTITY TO QUALITY

One of today ’s worries seems to be that the future no longer is what it used to be. We have tried to do
something about this. We have made use of technical forecast studies, long-term planning program s,

• Delphi analysis techniques , scenario writings and other tricks of the trade. The results have often been
• quite interesting, not always equally reliable , not always in agreement with each other , except for one

fact that every body seems to agree upon: today ’s worries will be tomorrow’s problems and today’s
problems may easily develop into tomorrow ’s sor rows , if we don ’t do something about it.

Today ’s es tablished generation had, comparatively speaking, clear ly defined , easily understood and
generally accepted objectives in life : to get an education , to prepare for a job to support a family, to
strive for an acceptable standard of living.

Today ’s younger generation , however , has either assumed this standard of living as an obvious birthright
- or rejected it completely. Instead , its voice sounds loudly - clearly - and frequently - about the need to
shift our attention from the materialistic aspects of our present , Western society : from standard ol living,
to standard of life , from quanti ty of things to quality of actions. And we , the members of the Es tablishmen t
have come a long way in accepting this shifting of attention from quantity to quality , from the size of cars
to the functions of cars in a society that is increasing ly polluted not only by their fumes , but also by thei r
ever-increasing numbers.

The basis for such a change of attitude, or mentality, is the knowled ge and understanding of the conse-
quences of one ’s actions - or lack of action. Information , if well used, may lead to this know ledge , and
knowledge - with some luck - may lead to the solution of some of Society’ s problems - and in a very few
cases , even to wisdom.

And wisdom , knowledge , information we definitely need in a world faced by population explosion, pollution ,
energy crises - and all the other types of crisis.

It used to be believed - and many people still do - that an increased volume and a hi gher level of information
would automatically lead to the solution of today’s pressing problems - and indeed even to wisdom.
However , an increasing number of people are leaving this congregation whose members believe that the

4 solution to all our problems lies in an ever greater volume of info rmation. Because: - the limiting factor
in making good use of information for the benefi t of mankind , is not that we don ’t have enough information.
We are , as a matter of fact , drowned daily in information , information we don ’t want , don ’t need , don ’t
even ask for. The actual problem is the lack of relevan t , timely and terse information and the fai lure on
our part to apply this in defining our objectives and our failure to become emotionally engaged in our
society’ s basic problems.

The fact that thi s world of ours is facing an unending series of crises , calls therefore for a new under-
standing of our basic problems , based on information , not necessarily more information or new information.
but correct , reliable information , relevant to our needs and available in a useful and applicable form.

THE INFORMATION USER IN MODERN SOCIETY

In modern society, everybody is an info rmation user;  the scientist , the politi can . the teache r, the house-
wife , the student. In the context of this paper , however , we will define the user as the person who can
transform available scientific or technical Info rmation Into new knowledge , new products or new methods

• for producing present products with le*s energy and less pollution.
I,

Since we know that scientists and business managers usuall y have their own , informal information channel.
and represent a fairly small percentage of the total user community, we will concentrate on the information
needs and requirement. of the practical engineer , the man or woman whose job it is to solve everyday
problems In industry.

• In 1971 we carried out a comprehensive survey in Norway. Of a total eng ineering community of some
• 30 000 we interviewed 1 400 professional engineers and university graduates in private industry,  Government

agencies and educational Institutions. The interviewees were asked to fill out a questi onnaire with 18 de-
tailed question..

The purpose of the survey was to map and to quantify the use of the di f ferent  information sout ces  and the
user ’s opinion of these sources related to those cases when these sources had proved to be of actua l value
to the person interviewed. The survey was limited to info rmation sources in technology and applied science.

One of the conclusion, of the survey w.~s that the user , the practical engineer , just is not interested in
Information , at least not of the type offered In today ’s Information systems. What he is Interested in , is
the solution to his present and immediate problem. He does not have the tim e nor the training to make
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use of the traditional information sources or channels: abstract journals , primary literature , on-line
services , R&D reports , l ibrary services.

Instead , he goes to a conveniently located and familiar source with his problem : a supplier , an in-house
colleague or file , or he consults the old , familiar textbook where he knows on what page he can find what
he needs.

His information requirements are thus dictated more by the need for information to enable him to make
an immediate decision than by the need for thoroughly reliable and authoritatively approved information.
The decisions he has to make are most often on very down - to-earth problems: the choice of material for
a special piece of machinery, the design of a specially shaped , load-bearing wall , the surface treatment
of a concrete floor , subjected to acidic liquids.

It  is only Infrequentl y that his problem is the kind that can wait for the results of a thorough Literature• search , whether this be In the manual or in the on-line mode.

This is how he expressed his sentiments about the existing info rmation services:

- “It is the availability of the information that dictates its use. That does not always mean that
it is the best info rmation. ”

- “The supplier s ’ information is easily available. ”
- “The technical periodicals seem inaccesaib le to most users. ”
- “Don ’t know much about abstract journal s , probably because they are of little use to us. ”

ANOTHER, MORE DETAILED STUDY

In the 1971 survey, a fairl y large number of people were included for statistical reasons.  This was
fo llowed up by another study in 1974/75 , where a limited number of peop le agreed to record in detail over
a 30-day period , their daily work tasks and information channels.

The Stratification of the 40 Participants in the 1974/75 Study

I III
Technical Directors Government Agencies
8 persons 8 persons
age 4O — 60 yrs. ago 25 — 45 yrs.

II IV
New Technology Research and Development
5 persons 8 persons
sge 25 — 40 yrs. sge 30 .- 55 yrs.

V
Traditional Technology
11 persons
age 30 — 55 yrs.

We wanted to try and find the answers  to the following questions :

- Which work situations call for additional general info rm ation ?
- How does the user get this additional information ? (His actual use of the different information

sources . )
- How does the user  rate the quality of these sources with regard to his actual needs (also in

relation to cost and time ) ?

• - How should the need for additional information be met , ba sed on the user ’s actual work situation
and the information sources that are actuall y available ? 3,

In this stu dy, a fairly broad interpretation of information was used , aimed more at the actual work
situation “- of dir ect u se in daily work” , and “ -to make it possible to keep up-to-date and maintain one s
professional level” , than at an acc u rate , academic definition. Both in-house sources and own experience
were included as information sources.

During the stud y, the part icipants made a number of observations and statements:

- The knowledge of available information is very limited.
- Insig ht into the R&D-inst i tutes ’ info rmation services is lacking.
- Old sources are maintained even if they are  not optimal. New channels are seldom tried , due

to lack of knowledge and trust.
- Ease of use is considered more important than reliabili ty.
- In formal , often local sources are prefer red  when every-day problems have to be solved.
- In-house Information meet ings with persona l  contacts are prefer red  to SDI and l ibrary  serv ices .

~~~ ~~~~~~ 
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It was reasonable to assume that some of these problems could be solved very easil y through discussions
with “professional” information specialists by comparing their professional insig ht into existing and
possible alternative sources with the users ’ own choice of information sources. Discussion sessions
were  therefore arranged between groups of part icipants and representatives from l ibrary and information
se rvices,

The experience of these sessions proved , however , that the “experts ” had very limited success in pointing
Out more optimal uses of information sources. The reason was that the user ’ s need for information was
so c losely connected to his specific work situation and to his immediate , highly special problem that he .
the user , appeared as more of an expert than the “expert” himself on what information sources to consult.

THE SCANDINAVIAN SCENE

Let me now turn to our Scandinavian scene: Each of the Scandinavian countries is a small one , with
limited resources for research and development. Thi s means that we have to import the greater part of
our know-how from abroad, The total amount of R&D carried out in Scandinavia amounts to some Z % of
the world ’ s total R&D effort .  This means that what we like to call our Scandinavian way of life , is based
upon knowledge that, for the greater part , has been imported from countries outside Scandinavia. Which
also means that information import becomes very important. However , being small , with limited re-
sources , call s for a cooperative importing effort  among the Scandinavian countries. As ’worded by OECD:
“Special consideration should be given to the possibility of pooling resources of smaller countries to avoid
the necessity of dup lication of national systems. A sharing of experi ences among the smaller OECD
nations mi ght shed light on problems and alte rnative strategies in this field. ”

And this should be particularly app licable to the Scandinavian scene. After all , the Scandinavian countries
have always been viewed as a green , peaceful corner oi Europe , with friendl y, smilin g neighbour s in
amiable conversation across the country bo rders .  No great conflicts , no serious disag reem ents , at least
not so se rious that they could not be solved over a gla ss of aquavit - the graver ones maybe requiring two
or three glasses - but they do get solved.

W e who live here have a slightly diffe r ent , a more realistic and faceted view and consider the problem s
to be more complex , however . The handling of the bi g issues in recent time has not always been glowing
examp les of a compassionats , mutual understanding of our neighbour s ’ well-being. Our industrial interests
and po licies might differ widely, our political considerations be oriented towards the East , South or West.

• We all have our highly national in te rests to defend , and there is , after all no part icular  reason why a
Dane from the southern part of Denmark should feel that he has any stronger ties to somebody in northern
Norway than to his immediate neighbou r in the South.

Except for one thing: There is a Scandinavian “ something” , a bond which in an almost inexpli cable way
binds together men from flat Denmark and mountainous Norway,  from lake-dotted Finland and industrialized
Sweden: A kind of common agreement on a different  way of life , one which in some basic aspects differs
f rom the German , French or American ones. This “ something” has such a bonding strength, that it holds
together , where one would have sworn that , that which pulls apart would have been stronger than that which
binds together.

But apart from the more irrational and emotional reasons for Scandinavian cooperation , the cold , inescap-
able fact r emains that indiv idually we are too small to be taken really seriou sly, but together we repr esent
a facto r that has to be reckoned with , even in a g lobal context.

SCANDINAVIAN STI-ACTIVITIES

This is true also in the field of information and documentation. To formalize the cooperative efforts in
infor mation , two cooperative bodies have been established:

NORDDOK was established in 1971 by the governments of the four Scandinavian countries:
Denmark , Finland , Norway and Sweden to promote the organization of Scandinavian
documentation cooperation. NORDDOK handled a broad spectrum of questions : STI policy

• problems , coordinative efforts , research and development in ST I, etc.
As of January 1977 NORDDOK has been changed into a somewhat larger organization ,
NORDINFO, to cover regular  l ibrary activities besides documentation and information, BDI.

NORDFORSK was established in 1947 . The central R&D organizations in all five Scandinavian
countries (Iceland has joined Nordforsk)  are the funding organizations. Nordforsk covers the
whole range of technical and app lied scientific R&D and has from its beg inning considered info r-
mation and documentation as an important part  of its activities. Nordforsk has recently ca rr ied
out a number of surveys in fields of major importance , including “Technical I&D” . To imp le ment
the findings of the I&D survey, Nordforsk has appointed a Committee on Technical I&D .

THE ESTABLISHMENT OF SCANNET

One of the Nordfor sk  I&D projects is the establishment of a Scandinavian info rmation network , SCANNET ,
linking together the major Information centers in Scandinavia. By means of mini-computers with a number
of te rminals , the big (on the Scandinavian scale) national information banks will be linked together in an
in te ractive, dc-central ized network of relatively inde pendent segments.

In such a system . queries inappropriate to one system can be shifted over to another. And what we feel
is of great importance : special user  requirements  can be met by special adaptation s , and experimenta tion
and innovation can be carr ied our In paral lel .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
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The SCANNET communication network Is engaged in an experimental operation at present.  Mr.  K. Klintde
will go more into the details in his presentation.

THE SOLUTION TO OUR INFORMATION PROBLEM

The traditional approach to the solution of the information problem, is that the inf ormation specialists  get

• together , concentrate on the information problems as they are seen from their  lofty position and deli ght
• in develop ing more sophisticated , more au tomated , more  specialist-oriented systems.  And in their

enthusiasm over the minute details in their interact iv e , on-li ne, real- t ime computerized system for
storing, retr ieving and disseminating technical information , they often forget  for whose benefit  this was
set up: the user. Who then , is this user  ? He or she is the person who can t ransform available sc ien t i f i c
or technical information into new knowled ge , n ew products or new methods for producing present  products
with  less energy and less pollution . - and: in to a better unde r sta~.din g of his funct ions and duties in this
troubled world of ours.

Do we sometimes forget  this person , for get to ask what kind of information he needs or wants , how he
wan ts it , in what form he wants it ? Do we forget  to ask who he or she is: the scientist ? engineer ?
worker ? housewife ? pol i t ic ian ? The answer is yes. These users  all have this in common , that they
a r e  in need of information , but seldom the kind of information that comes from the computer. What  kind
of information then ?

And this brin gs us over to the national scene and how we try to do something about this par t icu lar  problem.
As in other countries , we have the usuaL mechanisms for handling information questions: councils ,
committees , in stitutes and thcir respective long-term planning programs. I won ’t go into that here , but
instead mention one aspect of a comprehensive survey of the information needs of engineers in Norweg ian
industr y, which was car ried Out in 1971 .

The results  we re not , perhaps , very surpr is ing,  but something we tend to forget :  the practical  eng ineer .
the man or woman whose job it is to solve ever yday p roblems in industry, is not interested in what we ,
the so-called information specialists , like to call info rmation, Which reall y isn ’ t information at all , bu t
onl y a reference to something which , with g reat luck , might contain an item of some informational value.
What they reall y want , and what the survey showed that they look for , is a possible solution to their pr esent ~
urgent  and pressing problem . And they need it here and now. Where do they find this answer ? Certainl y
not in a print-out from a computer , not in a 980 page volume of abstract jour nals , not in high- level  R&D
re ports. The y simply ask somebody, like a reliable supplier of machine ry , and get at least one answe r
to their problem , perhaps not the best one but at least an answer and not an academic discussion of all the
p ros and con s , leaving the problem dan gling between the - “on the one hand - on the other hand” . Or they
ask a collea gue, who often has at least a sugg estion right at hand or consult  the in-house fi les , the tech-
nical handbooks or tech .~al jou rnals. They very aeldom make use of the traditional information media.

This of course , does not mean that we should forget the fo rmal information systems , the use of the
computer in sto ring and retrieving bibliographical references , the need for more efficient abstract services
etc. , but our survey showed very clearl y that if we forget  that the peop le we are supposed to serve , look

• for  and want just  p lain answers to plain problems , then we have failed in our job. It is the balance between
the systems and methods on the one hand and a definite answer to a question asked , on the other , that we

$ must  not lose si ght o~.

• I think we have to accept this kind of thinking, because society questions more and more openl y the jus tifi-
cation of continued heavy inves tments in R&D directed solel y towards a purel y scientific , technical or
industrial goal. But then we have to consider information in an immensely wider context than we have
before. The acceptance of this kind of thinking end s forever the idea that the information process is an
objective in itself.  It emphasizes that information is onl y on e of several tools for making a decision, on
the personal , on the company, on the national or international level.

What 1 see as the ultimate grial for a national I&D policy is to have information accepted as an integral
part of a comprehensive decision-making system in a continuous feed-back loop. In such a system ,
info rmation must be organized so as to be readil y available to those who need it in a useful and app licable

• fo rm. It should be applied to identif y and solve priority problems. It should form the basis for the
assess ment of the net balan ce of positive and negative effects of app ly in g any specific technology to the
solution of any specifi c problem.

“I Information will then be integrated in a nation ’s high level industr ial  policy delibe rations , and end forever
the idea that information policy is only an interesting , academic exercise , left  to i r re levant  theoretical
institutions with mental self-grat i f icat ion as their  main objective , Info rmation will  then form the t rue
foundation upon which our national science policy must  be built,

R efe ren ces:

1 “In formasj onsundersøkelsen 1971” (“The Information Survey 1971’ )
Komité for teknisk informasjon og dokumentasjon ,
No rges Teknisk-Naturviten skapel i ge Forsknings râd
ISBN-82- 990085-0-6

2 Interim report on the MA-projec t
(Unpublished report  on the status of the Information User  project , in Norweg ian) 
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THE SMALL NATION S ’ NEEDS FOR SCIENTIF IC AND TECHNICAL INFORMATION:
THE CASE OF NORWA Y

Finn Lied
Norwegian Defence Research Establishment

N-2007 Kjeller, Norway

1. INTRODUCTORY REMARKS

The title for this talk allows me to select a number of starting points for my
considerations. I could have chosen to address you purely from the point of view of an
aerospace information specialist , but I have chosen rather different line of approach
which is also a much more general one. Accordingly I will be more concerned with the
national policy or strategy for obtaining scientific and technical information than with
the detailed structure and technical aspects of information networks.

Knowledge , I think you will agree , should know no geographical boundary, once a
new cluster of stars is discovered distant in the Universe , or a new elementary particle ,
living only minute fractions of a second , is detected — this knowledge belongs to all
men , regardless of race or creed , pol itical or social systems.

Through the ages wise men have ph ilosoph ied on the impor tance of knowledge .
A Norwegian — the Polar Explorer and statesman Fridtjof Nansen — thus once said :

“The history of the human race is a continuous struggle from darkness to light.
It is therefore of no purpose to discuss the use of knowledge — man wants to
know , and when he ceases to do so , he is no longer man .”

I think we all have a deep and profound understanding of the importance of
knowledge. History, I believe , supplies us with numerou s examples that both man ’s
ability to survive and man ’s well—being , taken in its broadest meaning , are dependent
upon creative intellectual work and progress in technology . We are here faced with a
fundamental quality of man which distinguishes him from other higher order mammalia .
Benjamin Franklin once said :

“Man is a toolmaking animal ’

wh ich by others have been paraphrased to:

“Man is man because he makes tools”.

2. TECHNOLOGICAL POSSIBILITIES

Let us study for a minute the results of one such tool which is of particular
4 interest to the aerospace community. We have all seen the beautiful pictures taken from

satellites of the Earth as a planet revolving in space. These pictures have had a genuine
• impact upon mankind . And the pictures also symbolize some of the most important subjects

• that we will hear more about later at this meeting. I give you only some general key
words that I associate with these pictures (however , remember I am not a professional
indexer!):

— Photographic techniques

— Advanced communicat ion technique s
— Datahandling and data processing capacity

— Ground stations and communication satellites

-
~~ 4 — Real—time transmissions

Other pictures , taken bu the Earth—resource satellites show , to my mind , in a
f ‘~~ quite facinating way what can be achieved by multispectral photography coupled with

• compu ter processing. The LANDSAT pictures e.g. show to great sophistication the technolo-
gical possibilities that already exist , and in which we should take a keen interest. For

• these pictures one or two key words could be added :

— Compu ter process ing
— Large data volume

Please excuse me for making these slight digressions , they do , however , have
important relation to the theme of this meeting as they point to the exiting new techno-
logical possibilities which are at man ’s command .

3. SETTING THE STAGE

The organizers of this meeting has in their information booklet stressed that
“The raoid development of new communication techniques , combined with greatly redused
uni t costs of communication hardware , has led to easier access to more information for
larger segments of the population ” . With this statement we can all agree , but let us
analyze the information problems and information needs in some details.
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A large and rich country with an extensive research and development (R&D)
activity may have information problems quite different from those of a small nation
with limited resources for R&D. I mentioned that the man ’s accumulated knowledge belongs
to all men. In the real world , however , there are numerous obtacles to be free and
unbiased flow of information , say between countries of different political ph ilosoph ies ,
or inside individual countries between competing industries or research groups . At all

• • levels we may find barriers to the flow of information. Today I will speak only of the
open scientific and technical information , and I will not discuss problems associated
with obtaining access to classified information.

The information—problems of a small country are many and multifacetted , but
befo re the “needs” can properly be assessed , one ought to take a look at the national
goal set forth by the government and other planning bodies . Which pol itical goals have
been identified? What ambitions have been set for the industrial level in the country?
Which role has science and technology been assigned in the development of the society?
What functions are given to the science councils? Etc , etc .

4. POLITICAL AMBITIONS

I will start off by commenting briefly on the political ambitions which to a
large degree determines the nation ’s need for scientific and technical information.

I will use Norway as an example of a small country, it may not be a typical
small country , for if we believe the survey published in “The Economist ’ , a year or two

• ago , Norway will be one of the richest nations in the world . We have already heard today
that Norway extends approximately 1750 km from 58° to 710 N , with a coastline of 21 000
km. Most of the population is cencentrated in the south-eastern areas around Oslo , but
there is a strong desire in our country to try to maintain the present pattern of settle-
ments in the country as a whole. The point I want to make: Information seekers may be
situated far from the main classical information centers, such as universities etc .

• What are our ambitions in the technical and industrial fields?

In a recent report to the Norwegian Parliament. the Government has staked out
its vision for the further development of the industry in Norway. Two prerequisites should
be kept in mind , we want to maintain full employment and we must realize that the cost
and wage level in Norway is very high , making it difficult for conventional labour inten-
sive industries to survive in international competition .

Norway should therefore participate in a wor ld—wide sharing of industrial tasks
and concentrate on a limited number of areas (e.g. high technology areas) where we can
draw maximum benefit nationally by using the insight and technological know-how we pos9ess.

• I will illustrate this with a few examples. After oil was detected in the North
Sea Norwegian firms started experimenting using concrete as building material for the
large oil—drilling rigs. This was a new venture for us , by no means a small one , since
the platformstructures reach a height of more than 200 meters above the foundation .
I think it is also fair to say that Norwegians pioneered in using electronics to monitor
the conditions of the platforms as well as their environment. Some of the sensors has to
be installed into the rigs during the building phase more than two years before they
were put in actual use.

Other areas which are amoung out industrial “strong p ~nts ” are e.g.:

— Building of ships for transportation of “liquid natural gas ” (LNG )

- Equipment for ship automation

— Building of ferrosilicium ovens
— The electrometallurgic field (e.g. unique production process for magnesium)

— High capacity electric power cables designed to rest on the bottom of the sea
(between Norway and Denmark)

These rather arbitrary examples indicate, nevertheless , the ambitions we have.
• Successful industrial ventures are often based on research at an advanced level. How is

R&D then developed in Norway, you may ask. With few universities and small units within
our industry it is necessary to try to organize R&D in such a way as to “reduce the

• 4 problems of being small” .

5. ORGANIZATION OF RESEARCH AND DEVELOPMENT IN NORWAY

The basis for our research policy was chiseled out during the first years after
the end of the war in 1945. We now have four research councils each responsible for their
own research areas. They are:

• - The Royal Norwegian Council for Scientific and Industrial Research N T~~
- The Norwegian Research Council for Science and Humanities (NAVF)

- The Agricultural Research Council of Norway (NLVF )

— The Norwegian Fisheries Research Council (NFFR)
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• The Government recently reported to the Norwegian Parliament “On the organiza—
tion and finance of research” . One result of the discussions that followed was the crea-
tion or at least a revitilization of a R&D policy board at ministerial level, which one
envisions will coordinate our scientific activity based upon a total evaluation of our
means and desires. Otherwise the structure was basically left unchanges , bu t more
research will be initiated for solving societal issues.

Norway uses toda y about 1,3% of her GNP for research and development activity.
Th is f igures has stead ily increased f rom 0,9% in 1963. Figure 1 shows how the fund s were
used for R&D in 1973. Contributors as well as users of the funds are indicated .

F I~~ ANDRE OFF M IDLER I ~~~~ 
Slightly more recent

UT LAN DET STATEN TIPPING OT HER 600 F uNDS INaRING5LIV ET data for 1975 are pre—
AI HOAD GOVERN MENT ~~~~~~~~~~~~~~ AND RE FOND ETC 1 I H D US T RY  sented in Figure 2 which

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ shows that government R&D
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Figure 1 Flow chart of research and development money -

in Norway in 1973.
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Figure 2 Sources of R&D funds in Norway in 1975.

6. WHAT ARE OUR “NEED” FOR SCIENTIFIC AND TECHNICAL INFORMATION
1

With this brief and schematic overview of the Norwegian political ambitions and
its R&D activity, let us proceed to exam ine the “needs ” for scientific and technical
information (STI).

• As a small country with 4 million people Norway can never hope to acheive
research self—sufficiency nor will this be a goal for us. We are responsible for less
than 1% of the total expenditures for R&D in the whole world , and mu st to a large degree
re ly  on ob taining knowledge from abroad .

Genera l ly , I think that you will agree with my experience that in the fields of
excellence — our strong points — all possible information channels should be vigourously
pursued . And in these fields Norway will be a source of information for others. Here we
have a two-way flow,

Furthermore , in order to ensure that our industry is working on a sound technolo-
gica l basis , and since most of the industries in Norway are rather small , without exten-
sive in—house R&D capacity, it is also a national responsibility to secure relevant R&D
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information. The NTNF Research Council through its branch reseerch institutes, e.g.”NSI ”—
The Norwegian Center for Informa tics ” , have important tasks as 4o the other research
councils.

However , expertise is most e f f i c i e n t l y  developed dur ing technologically challen-
ging and demanding projects.  I believe that  Norwegian indust ry  should s tr ive to achieve

• complete system responsibi l i ty  in selected areas as part of our nation ’ s cooperation wi th
other countries . License production etc is not equal ly challenging technolog ical ly , and
gives less know—how as result.

• In passing, let me mention tha t I also th ink tha t we should place more emphas is
on what we could call “technological innovators ” in our industry, well informed , scienti-
fically and technical ly  educa ted people who have not lost their creative ability .

- 
• 

After these general remarks there are a number of factors symptomatic of the
times we live in, which undoubtly will increase the need for scientific and technical
information for Norway as well as other countries. Let us discuss a few of these , the
first is:

Scientific t~chnica~ information a~~~~~~ _~9r sgun~ ,j~d~ ementS in politics and

~~~~~~~~~~~~~~~~~~~~~~~~
A democracy must base its decisions on a firm fundament of reasons and intellec-

tual considerations, taking all aspects of the problems into account. I am not saying
that we should be ruled by technocra tes; on the contra ry ,  I foresee that our politi-
cians and government officials will demand more of us in terms of working out alter-
natives etc , to concrete proposals. We must be more efficient in oor advisory
capacity.

Societal issues

Under the second heading — Societal issues — I include e.g. our efforts to deve-
lop al terna tive energy sources , all aspects of pollution in our environment (how to

• save our lakes and rivers etc). These qnestions are of concern to all of us , but in
contrast to Robert L Heilbroner , the gif ted ph ilosopher , I have been able to keep my
optimism that we and all the other countries in the world will ultimately be able
to cope with these severe problems that many today find so tnreatening to the future
life on our planet .

The path ahead is, however, uncertain , it may well hold in store not only the
• familiar “four horsemen” (war, famine , plague and civil disorder), bu t more modern

ca tastrophies as well. It is clear that the world ’s immediate future will be confusing ,
complex and dif f icult to cope with , not least by the erosion of the trad itional
societal levers, and their replacement by other values , both transient and relatively
permanent. No wonder that our future has attracted the attention of technologists ,
social scientists and historians alike , and that forward projections and prophesis
are numerous and conflicting from the certain predictions of doomsday to the comf or—
ting picture of flower children enjoying their nirvana. It is our responsibility to
provide our political leaders with Sound and unbiased information.

The third and last point, which I will draw your attention to, concerns the
abundance , or scarcity of certain materials. Whereas A Weinberg in his essay on “The
Age of Substitutability ’ has demonstrated that materials problems in relation to their
scarcity is real ly  only a question of energy,  I think we in this auditorium could add
“and scientific and technical information ”. Again a field where increased demand for
STI will come, not only in Norway , but in every country.

These three points that I have just mentioned , are only examples of what will be
• demanded of us in the very near future. For some problems , national solutions must be found .

For the majority, however , I anticipate that a world—wide effort is necessary .

We have thus seen that Norway has and will continue to have an extensive need for
1* STI. My reflections so far have been general , having the gross STI problem in mind . Time

does not allow me to discuss in depth the various information channels thar are avail—
• able to us in our endeavours to live up to our goals. They range from official channels

• - such as NATO, OECD, UN , etc, to personnal contacts between individuals. It is my impres-
sion that institutions in Norway have extensive international contacts — although mostly
on an informa l bas is, but we participate in several large international programs , (Inter-
na tional Biological Progr amme, Man and Biosphere , CERN , etc). Our research councils try ,
within their limited budgets, to secure a representative Norwegian participation in
international meetings , congresses, seminars etc . Exchange of scientists for 6—12 months
visits are also given high priority.

~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~
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I feel that I cannot end this in t roduc tory  talk without briefly mention
specificly the field of electronics and its importance to our field. Many years ago
Heraklit exclaimed : “panta réi” — everything is in a continuous change. This is indeed
particularly true for our subject matter today. Over the last years we have taken up a
new techn ique , the on—l ine reference databases. These databases and the datanetworks
will be specially welcomed in our country. Searching the published literature before new
tasks are taken up in universities or research institutes have for years been a cumber-
some job , now it can be done fas ter , better and requiring less tedious efforts . For our
indus tr ies search ing the da ta banks on pa tents e .g .  may also be a very worth wh ile job.
At my research institu te informa tionsearches will become a requ irement before new tasks
are started . However , the da tabases as they ex ist today are f ar from the answer to all
demands from the users. I would much like to see interactive systems where one could
in terroga te the da tabases by ask ing very spec if ic questions. Also all publ ished ma ter ial
is not of the same scientific or technical quality. A system of evaluation seem appropriat
to include with the reference material. And lastly , the published materials appears 1—3
years a f t e r  the R&D work has been done , therefore active research is the only way of
continually keeping abreast with a subject. To be of maximum use the information must
be obtained at the right time. I probably do not have to remind you that the lifetime of
electronic equipment is about 3 years, before it is outdated as a salesproduct on the

• marked .

There is still one important question that has not been mentioned . I have deli-
berately not taken up the issue on how we in detail should organize ourselves here in
Norway to obtain maximum advantage of the STI sources that exist. This is a complicated

• and intr icated problem. I do want , however , to make one comment on this subject: Whatever
• solu tion we dec ide to go for , we shou ld always remember tha t it should be technica l ly

compatible with the large information systems in the world . Knowledge is universal and
I do not th ink a purely “na tional” solu tion in this f ield is des irable neither from a
costeffectiveness point of view nor from the hope of drawing maxiinuni benefit from future
technological possibilities. In this field we must adhere to the “principle that the
largest users dec ides ” , we should , however , not remain silent , but actively voice our
ideas to influence others.

7. CLOSING R EMARKS

In closing , I assume that we are interested not only in our future , but our
• history should interest us. You surely recall the heroic deed of the messenger of

Miltiades in Greece. He ran from Marathon to Athens — 42 km — to tell the Greeks tha t
they had won. This was i~nportant information , and he gave his life to transfer it,

We have come a long way since 490 B . C . ,  but problems st i l l  exist , and I wish
you success in your deliberati ons here at Lysebu.
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IN)’ORMATION 1990, A NORWEG IAN SCENARIO
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Forskningsvn. 1, Oslo 3 , Norway

SUMMARY
In 1976/’77 Norwegian Centre for Inforinatics, NSI, conducted a comprehensive study of
the possible realistic developments in the field of scientific and technical information
in Norway up to the year 1990. Important changes are expected to occur both in produc-
tion, provision, and use of information as well as in the tools applied for information
handling and in the user habits in this area.

The major break—through will be in the extended use of computer on-line terminals, acces-
sing external and internal, data bases and data banks providing not only bits and pieces
of information, but indeed also adding computer power to the handling and manipulation
of these data directly from the office.

Electronic publication will be in its early stages making an imoact esnecially in the
• scientifically advanced areas of basic alsd applied research breaking down further the

geographical boundaries and the time delay obstacles to the free flow of information.

More time and money will be spent on informatior for the purpose of making better deci-
sions and keeping abreast of the current developments in science and in business. The
leadtime in technological development will consequently be further reduced.

In the information field more emphasis will be put on the quality of information and
data accessible, both in content and in presentation. Graphic information and illustra-
tions will be part of the content in data bases and data banks. Confidence limits and
other quality stamps will be an integral part of the information provided.

The findings in this study point clearly at a dynamic future information society in Norway
with a very strong interaction with the rest of the world. This prospect links nicely to
the general industrial policy of the Norwegian government and to our modern history of
economic and industrial development in this country.

What will be the development within the professional information field up to the 1990?
• How desirable are specific possible developments? When are probable developments going

to take place? These are some of the general questions put forth to 54 Norwegian profes-
sional people, in a Delphi and scenario study made by the Norwegian Centre for Informatics ,
NSI, in ‘76/’77. The study was conducted in 4 phases:

1. First a Delphi study with open questions
2. A second Delphi study with 50 detailed and specified questIons

(when are things likely to happen, and how desirable are the
likely developments?)

3. Third round making it possible for the people participating to
adjust their answers according to the average response distribution

4. Discussion of results and writing of possible scenarios

The participants in the study were as follows:

Respondents
LI’ ‘

~ 
- People in industry 6
— Educational institutions 1
— Research and other institutions 8
- Newspapers, publishing houses 1
— Professional. societies and organizations 10
- Libraries 4
- Computer organizations

Total 33

The final number of respondents are 33 as indicated above, bringing the total response
of participants to approximately 60%.

The purpose of the project can be suisunarized as follows:
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- Indication of probable developments
- Bringing together influential people and organizat ions
- Provide a l ink— up with possible cooperating parties within the loD f ield
- Provide a basis for selection of research proj ects in the I0D field

• 
• — Collecting insight into the local scientific and technical information problems

and possible comparison with international developments

The motivation for  this study can be summarized in 3 points:

1. Preparing the Norwegian professional sector for the “information society”
2. Making it possible to select the major inf luent ia l  factors , leaving the unimport-

ant fac tors aside
3. Providing a specification of the fu ture  possibilities and threats within the

loD field

NORWEGIAN BACKGROUND AND STATE OF ART

The technical prerequisits are available to develop extensive information systems via
telecommunication with a large number of users throughout the country to:

- Provide information from an increasing number of national and international data
- 

• banks and data bases
- Give access to and supplement local computer capacity with resources from large

regional or central computer facilit ies
— Develop new means of contacts between businesses, organizations, public o f f i ces

and individuals
— Use existing systems by means of relatively inexpensive hardware without having

to consul t experts in u t i l iz ing these systems

• The development has opened the possibilities to get increased access to existing infortna-
tion and the production of new information to an extent which is an order of magnitude

• greater than previously. As these possibilities are being exmloited the consequences will
be of great importance to the production and social structure in this country.  One under-
lying problem is the gap between the “information rich” and the “information poor”. This
unhappy situation is in conflict with the official. government policy of

- Maintaining and developing a diversified and geographically desentralized industry
— Trends towards developing “intelligence industry”
— Desentralization and democratization in industry

• Developments within the computer technology field can be used to intensify developments
in this policy direction. The price of computer equipment is rapidly decreasing. Comput-
er and software systems can now be designed for use by laymen without the need for inter-
mediary specialists. New methods for system description, project organization and pro-
gramming has made it possible for the user to participate actively in the development of
edp systems. However, when new technology and new methods for using this technology has
been emerging, some time will have to pass before easy—to—use edp systems will be every-
bodys prerequisit.

For the time being Norwegian on-line terminal users are applying the public telephone net-
work for their transmission purposes. In Scandinavia Norway cooperate in the SCANNET
information network between the Nordic countries. As projected for 1979 the public tele-
communication system will open the public data communication network (NPDN). In this net—
work any user can reach all destinations within 0.1 second.

The official development seems to be in the direction of distributed data networks. In

~~ 
,. this set up the computing and storage capacity will be distributed between the users own

equipment and the hardware accessible through the data network. One can expect a future
• development of new demands for data processing and communication, like text handling and

distribution of messages through the data networks.

The information situation for the small users of external information is today that they
have no access to data banks and keep abreast of developments through personal contacts,
journals and publications. Extensive work is now done to make information in the form of
bibliographic and fact data bases more easily accessible. In a general sense the small
user is not able to benefit from these systems today.

A necessary step forward is to make the international information services available to
• the small users through ~ network facility. In order to accomplish this task the services

must be adapted to the small users need both in respect to his economic capability and
his ability to handle professional information.

To sum up so far , the present situation can be described as a starting point with a strong
need to develop systems and start processes to strengthen the “information poor” units
within industry , organizations and public administration.
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Some conclusion from the Del phi study:
Signif icant  changes will occur in the distribution of professional information in the
years to come. The need for efficient and fast access to information in research and
industry will be greater than ever. This need will be realized within the professional
companies and institutes in such a way that the organizations will allocate a larger pro—
portion of their budget to acquisition and use of professional information.

The fysical changes to occur will be dominated by the broad introduction of the on—line
terminal. The important invisible factors are the accessibility of data bases and data
banks of different content, making the use of the on—line terminal towards these informa-
tion resources highly profitable. These factors will be looked upon as the major ele-
ments in the information revolution ahead of us. This future will consequently make it
much easier to find the information one is after for problem solving and making relevant
decisions. The use of these information systems will be a daily routine for most profes-
sional people. Consequently people will use more of their tine in the utilization of
existing information resources. The knowledge and profissiency in use of these systems
will strongly activate the demand for this type of information services. Therefore, a
dramatic increase in the number of on— line terminals is foreseen in business, research
and public offices.

— Our imagination seems to be the only limit to the number of different data bases and data
banks which will be available for on—line use. Technical reports and research information

• will be just the tip of the ice-berg . Product inf’ortnation, business information, govern-
ment laws and regulations, social information , financial information , stockmarket nota-
tions, tour ist information , as well as imaginative games and simulation programs will also
be available along with standard computer software for specific purposes, technical cam—
putations , accounting programs , f inancial analyses, and many more will be in on-line use,
for a relatively small fee.

In a study conducted by the Norwegian teleqramh administration “Study of the need for tele-
• services in homes ” , report number 19/76, the following conclusion is drawn:

“Selecting information from data banks” has a built—in wide variety of choise and
presupposes the use of the telephone network . The service will be available in the
period 1985-1995 and its potential is some 35% of the private families , us ing the

• service 1.5 hours per week , paying somewhat more than 30,- 1976-kroner oar month
for its use. The service is particularly desirable for the below-average age groups.”

Terminal—to—terminal communication will make it possible to activate the oersonal coinmuni-
cation between professional people. International available information sources will be
accessible at about the same price as the local and national information sources. A
built—in reference service Will point the information searcher to the sources which even-

4 tually can answer his problem. Graphical information and pictures will also be trans—
mitted on-line together with figures and verbal descriptions.

The fascinating development in use of on—line terminals and computers will strongly re-
duce the need for paper as a medium for transmitting information. Relatively speaking
this is the road towards the “paperless soc iety ” .

Scientific and technical results and discoveries will very fast be transmitted and adopt-
- • ed by industry and the professional society . It will be nossible for scientists and

engineers to subscribe to reports of titles which fall within a specified personal profile
stored in the on-line network. This will be an alternative to the more conventional sub-
scription on a journal , and as a consequence the subscriber pays cnly for the information
of high relevance to him. This use of “stored profiles ” will make it possible to adopt
more selective information services.

As a consequence of the versatility of the on—line terminal the information systems will
be highly sophisticated and at the same time more user-oriented . Improved terminals and

• 

• simple user routines have led to the development of information systems with a minimum
t of keybord operations . Within 1990 at least 80% of the professional people in industry

and research will  have on—line terminals available in their o f f i ces .  The drive for easy
* ‘

~~ operation has led to the use of the natural language for retrieval and distribution of
information. Never-the-less, thesauri, synonym tables, and other search tools will still
be important tools in the on-line systems. English is the predominant language, as more
than 90% of the on-line information systems will be based on this language .

• Some of the greatest successes in the on—line systems will be the construction and utili-
za tion of personal information banks. More and more people transform their oersonal
archives into information files in electronic form. This personalized information and
data can be manipulated by standard edp programs for statistical and mathematical analysis.

The use of data terminals for personal conferences and meetings is beginning to develop
in 1990. As a consequence there is a certain reduction in the number of meetings and
conferences. Some developments which up to now have been considered probable develop-
ments will not have taken place. Despite easy access to sources for language translations ,
and even easy access to machine translation , there has been no substantial increase in
the use of professional literature from sources outside Scandinavia and the English speak-
ing part of the world. Neither will there be any remarkably reduced demand for printed
indexes and abstract journals.
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The impact of on—line technology in 1990 on other aspects of the information handling
in Norwegian companies ha. not been as important or progressed as fast as many had expect-
ed. Large gains have been achieved in the utilization of a large number of external in-
formation sources. The on—line sy.t~~. have up to now had relatively little influence
on the way internal information i. handled, and on the way industry i. comumicating with
external organizations, Internal reports and memos will still be in paper form. There
is no indication that on-line communication will take uver the handling of technical and

• commercial correspondance or that t~e terminal—to—terminal contact within an organization
or between organizations has led to substantial reduction in the use of the telephone.

• In 1990 the use of on—line communication in Norway will be strongly oriented towards
professional communication. There will not be an extensive use of on—line terminals in
private homes, despite the fact that all equipment for these purposes will be easily
available.

• The future in the information sector lies in the fact that the technical possibilities -
the tools - will undergo a revolution, making it possible that knowledge and data in all
forms will be easily available. This will effect  the working situation in a positive
direction - it will be easier for professional people to work. Even if we cannot expect
that man can change his intrinsic ability to use informatiom , never—the—less it is soot—
hing to know that information will be at hand .
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INTROC4JCIION

SCANNET and EURONET both attract attention due to the el~~~ nts
of political issues around their desi~~ , configuration and expected
impact.

Systenn and technolo~ , chosen for these networks are well-)o~own
fran other carputerized I&D-systems in operation, but what makes
SCANNET and EURONET distinctive - and are they equal in principle ,
and are they canpatible?

Having participated for some years in I&D-policy forming camnittees
- in Denmark, at Nordic level, at European Economic Conin~mity level

• and at OECD level, the author wants to discuss and review networks
and systems in general and SCANNET and EURONET in particular for their

• contributions in the fostering of the economic and social evolution.

View-points and evaluations offered are not necessarily shared
by all authorities involved with the desigr and the configuration
of the networks, but being dynamic att~rpts there may still be aneed for clarification of measures of importance.

• The theme of this meeting is in the progranue identified to be a review of the main trends in coninu-
nication and information technologies - and I guess this is meant to be a review fran a scientific and
technical point of view.

But it is fw-ther mentioned that the review should put these developnents in a broader perspective of
national and/or regional policies.

The author has the understanding that trends, observed to-day, are results of past activities, influ-
enced by actual conditions - and objectives of the future are set as a con~inat ion of experience, present
)e~Mledge and imagination, adjusted by policy issues concerning desirable values, and methods of obtain-
ing these values.

Assessment is a process by which achievenents in real life are used to measure and evaluate scientific
activities and results for their appropriateness - for their successes aid for their failures.

A review of networks as SCANNET and EURONLT - both involving elements of political issues - must have
a wider perspective than when reviewing networks and systems just serving scientific, technical and busi-
ness purposes.

A review of the main trends within the field of I&D during the last 30 years provides indications that
trends are very much influenced by political issues - by Government demands.

The l9’4oies - l950ies were decades when great efforts were devoted to the re-establishment of “the
- 

- 

lost economy ” by productivity &‘ives - “share your kna~ledge and experiences”.

The l950ies - l960ies were decades when Governments believed that great investn~nts in science and
L 

-~ technological research as well as education would conclusively lead to dynamic econanic and cultural
progress.

The “man-to-the-maon” project proved that effective retrieval of )c~~~ledge already gained could con-
tribute the greatest part of the total amount of )ma4ledge applied for the achievement of the successful
result.

The l96Oies - l970ies are the decades when the human race universally and the Governments are real-
izing that “betteriimnt for mankind” can only be obtained through putting knowledge into operation - by
converting knowledge into practical progress - i.e. improvements aid innovations of any kind in enter-
prises of the private and the public sector .

This really means that Governments expect the professionals within ow’ field to add saie paranetres of
social and economic values to our “scientific and techn ical” assessment structure.

We all renimnber that the Natior~al Science Foundation in the US strove very early for establishing an
advanced National network covering all Pn~rican States, but that NSF had not too mach success due to
different political issues - and only when bjsiness and management oriented systems and services as Lt ck-
heed and S. D,C. were introduced, we got a break through. 
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By these introductory remarks I want to indicate the trend in political issues on goals for take futut.
which we have to accept and which we have taken into account when designing networks in Scandinavia and
within the Europea n Economic Ccrmvnity, because I&C>-services here are merely public utility services
financed to a great extent by public grants.

An I&D-policy - national and regional - and consequently the resulting infrastructure of I&L’-services
- must therefore include

- gathering, evaluation, storing for retrieval, offering accessibility opportunities for the scien-
tific and professional user familiar with sophisticated systems and equipment,

but must also include

- the interfacing of the ultimate user - and very often end-users remain potential users - with
professional mediators having the understanding of, the knowledge of an~ the practical expertisein how to profit fran “banks” of bibliographic and factual data.

Assessment of I&D-services - of systems, ccslnunication and equipr~nt — has the au:. of evaluating, hcw
well the services are contributing to the final political goal - the economic and social evolution.

The attempts to establish SCANNET and EURONET are based upon - directly or indirectly - political
issues arid will.

This has a major influence on the design and on the formulation of a nunber of basic outlines.

lb foster the economic and social progress of the respective regions and of their member countries,
the networks must be open and distributed - with regard to distribution of access-points to the netwa~ cs
aid with regard to establistmant of user—terminals and qualified mediator—services, as well as with
regard to host-computers offering services from their - more or less specialized but unique - “banks” cf
bibliographic and factual data.

Discrimination or less fair conditions of national, professional or economic nature are not ~cce; ’d :~ -

The aims of the network are two-fold: to ennur’e a wide-spread growth of capabilities and competencE~
aid to ensure maximum effectiveness in benefit fran the utilization of the network-services offered.

• A basic philosophy has been to develop an effective coniniauication of I&D by a voluntary ccoperation
between resources already in existence, to harsoruize and rationalize activities in existence and to
stijm.~late and fill in where gaps exist.

Both networks consist of three parts,

A technical part : the national “access-points” (switching nodes or renote concentrators) linked
together by telecamnunication lines.

A substantial part: a structure of databases (bibliographic or factual) mounted on host-computers.

A cliental part : a geographically and professionally (also by level of competence) widely dis-
• tributed target group of terminal-users.

With regard to the technical part, it became obvious from the first rrouent, that the initiators had to
cooperate very intimately with the Government-owned P.T.T. ‘s, and that the I&D-cormariity could only do
that on a contractual basis.

The nine P.T.T. ‘s of the EEC-countries formad a consortium, electing the French P.T.T. as their
spokesman. A contract has been signed between the P. T. T. -consortium and the Comnission of the EEC for
the establis}inent of 4 switching nodes at fl icfurt, Lon&n, Paris and Rome and 5 remote concentrators in
Amsterdam, Brussels, Copenhagen, I)jblin and Iiixenibourg, plus leasing of teleline facilities connecting
the national entrance points. The physical network is designed for a packet-switching technolo~ r .
The cost of traffic on the network is to be borne by the EEC during the experinental phase.

With regard to the network for the Nordic countries the initiator of SCANNET, NORDFOPSK, signed a
similar ccntrac-t with the Swedish P.T.T. on behalf of the Scandinavian P.T .T. ‘s for the establishment of
concentrators in Copenhagen , Gothenburg , Oslo , Stockholm and Helsinki and leasing of telelines connecting
these concentrators. The conditions were about the same, leaving in both cases the P. T .T. ‘s empowered

• with the technical and management responsibility and control of the technical part of the network.

That the networks, with the chosen configuration , are semi-public, means - that of course the P. T. T. ‘S
need to have autidrity, with regard to acceptance of who and with what qualifications and conditions are
bost-carputers going to offer their services on the network (the qualitative and quantitative control
with the seca~d part of the network), and who and with what qualifications are users using the network
and for what purpose (the qualitative and quantitative control with the third part of the network).

Of course this means a certain standardization of equipment, of user manuals, of tarification , but it
also leads to restrictions to the effect that the teleconiminication lines cannot be used for non-profes-
sional conversations between terminals and between terminals and service centers.

While the rnanagnirent control of the physical configuration of access-points and telelines plus of the
traffic-load has been delegated to the P.T.T. ‘s, together with the responsibility for the technical
quality of the ccemunication , - the management of the substance on the networks and of the effect ive use
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of the substance and the accessibilities still remains with the initiators, — and that is important, —

and that calls for excellent management.

Who are the initiators, and how do they arrange their management?

May I - as we are in Scandinavia - deal first with SCANNET.

There are old traditions in the Scandinavian countries within research library, documentation and
inforrat ion services.

As we are of the same breed and are understanding each others languages, ther~ are also old traditions
in cooperat ion - even if it oft en takes the sane shape as within any other “family of sisters and
brothers” - no one should have the feeling that he or she is better, is sore clever or is sore powerful
than any of the others.

Some of you will reneniber that years ago the Scandinavian Govenments had the ~nbition of formingNORIIK , an economic integration, but failed. Only one body was left - cooperation in I&D - named
NORDEX)K - a joint policy cormittee financially supported by the Nordic Cultural Fund.

At about the sane t ine the Ministers for Finance and for Thade and Industry launched their idea of the
benef it by having a ~ $TIIon, public data network developed, suggesting the “neutral” area of scientific
and technical documentation aid information as being appropriate for gaining the necessary experiences.

The road to implement such a fancy idea is long - long and filled with fences, barriers and traps.

Only when NORDFOBSK (the Scandinavian Council for Applied Research) by its I&D-Ccmnittee in 1974
introduced the configuration of an open and distributed network - the project was approved.

You probably know that NORDFORSK is a joint body of nine Governmental Research Councils and private
Acad~nies of Technical Sciences.

After 2 years of technical preparation NORDFORSK reached at its meeting the 2nd June 1976 to the final
approval and support of the SCANNET experinental project and guaranteed the cost of the technical part of
the network for the period up to 1st January 1979.

NOPDFD1~SK signed the contract with the Scandinavian P.T.T. ‘s and established a SCANNET Steering Can-• mittee and a SCANNET Technical Committee which are responsible to NORDIDRSK in an executive capacity
within a certain frame of budgets.

As it was evident that such a major project would have an impact on and importance for the various
national policies and for the developsent of the Scandinavian policy for I&D, the preparation for and
the mandate of the SCANNET Steering Cririnittee included the injunction on and the utmost importance of
any advancement of plans and of steps of execution having to be consulted with the national I&D-policy
committees (DANtX)K, NORINID , SINF~3K, TINFO and NRC Iceland) as well as with NORDI~)K (fran let January• 1977 succeeded by NORDINFO).

By these measures NORDFOPSK ensured maximum professional and floral support during the develop~ent aidthe implementation of a network for which it was evident that if becaning a success the financial and
• professional grant should be taken over by Nordic (~ vernnent authorities as per 1st January 1979.

The experiences of the network operations would have the interest of the Ministers for Finance and
for Trade and Industry and the P. T. T. ‘5 , just as the experiences with the mounting of substance on the
network and with the developsent of a distributed target group of terminal users would have the interest
of NORDINFO and each of the national I&D-caiinittees .

NORD1~ K has - and NORDINFO will - devoted most of its efforts and funds to support the developeent and
the connection of international , regional and national databases to SCANNET, at the sane tine as it will
stimulate and train potential and actual users in effective utilization of the total facilities of
SCANNET .

SCANNLT is in operation, and even if few databases are at present accessible on SCANNET, the benefit
to the sector of science, research and education is already evident. The major value for industry will
depend upon, when and how many databoses of interest to industrial and business operators are made
accessible .

With regard to EURONET I personally find the situation to be moth sore complicated.

Even if there is common agreements on aims and basic principles, the measures of the individual member- countries of the EEC with regard to I&D-policies are so different - just as different as the combined
economic and political power the individual country is able and willing to put behind their request for
caslon approval of their own specific measures.

As far back as in June 1971, when the EEC Council of Ministers decided on the creation of CIE$T (The
Caiinittee on Information and Cocurmntation for Science and Technolo~ r), the basic idea was to coordinate
the efforts of the member countries of the EEC within the I&D-arsa.

In March 1975 the Council of Ministers of the EEC adopted the first Action Plan in the field of Scien-
tific and Technical Information which plan had the creation of EIJRONET as its primary objective.

The physical network will be financed by Ca7vvnIty funds up to the end of 1977 and hopefully also
during the period of the second Action Plan 1978-1980.

- I
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While the major principal measures for SCANNET and EURONET are the sane, EURO~~F is faced with sore
complications to be clarified, ccepranises to be made, steps of harmonization of national policies to be
taken.

While SCANNL’r can adopt three national languages to be used, with a tendency of giving preference to
D~glish as a working language, EURONET is faced with a demand for cheap facilities for multilingual
handling of information.

While SCANN~~ has no need for duplication of databases within the Scandinavian area, there may bereasons within EURONET to arrange such duplications. These reasons may originate fran requests for a
better tr~affic-distribu~ion on the network but may also be due to national policies and national prestige.

Whatever the reasons are , they complicate and delay negotiations on the establishment of EURONEl’.

Comrunication charges should for EURONET, as for SCANNET, be equalized, irrespective of distance in
order not to penalize the more remotely placed users.

Service charges should for EURONET, as for SCANNET, be related to costs, and protective and conipeti-
tive subsidies should be avoided.

Having discussed and evaluated a number of such measures over the past years tine seems to have come
where further progress of EURONET needs a clarification of the management structure, with regard to the
substantial and the cliental part of EURONEI, and for the conditions of these partners for contribution
to and benefit from EURCNET.

It is of major importance for the member countries of the EEC to share voluntarily their resources of
knowledge and competence - having the long-term objectives of a wide distribution of upgraded capabili-
ties - having the short-term objectives of effective utilization for practical progress of the capabi-
lities established satewhere in the member countries.

These are the objectives for SC?14NET too.

Developing along the same lines these networks must be linked with each other in a not too far future
and by this process form a prototype for further linking up with other networks having similar aire and
configurations.

Recognizing at international and at regional levels I&D-services to be major resources for fostering
the economic and social evolution, national Governments may easily cone to the conclusion that full bene-
fit of networks as SCANNET and EURONET can only be obtained when national access-points are extended to a
national network distributing access-points with attached mediator-services widely within the national
boundaries.

Many potential users - especially small aid medium-sized enterprises - will only be able to benefit from
• the network facilities through a person—to—person interfacing activity - socalled technological informa-
• tion services characterized by their ability to diagnose needs and demands for information, the existence

of which the potential end-user not even knows of.
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For further information

on SCANNET: NORDEDI~ K General Secretariat
Grey Turegatan 19
P.O.Box 5103
S—102 43 Stockho).jn
SWE1~~
telephone: 08—141450

on EURONL’r: COIt1ISSION OF ThE EUROPEAN Q)~ lJ~ITIES
1)3 XIII
Directorate General
Scientific and Technical Information
and Information Manag~Ient• Building Jean-Mcnnet
Xirchberg - LWCD~BOUTh3telephone : 43011

I
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The Future of Primary

Scientific Publications

• by

Dr. Helmut GrUnewald

Director of Publications
Gesellschaft Deutscher Chemiker

Boschstra~e 12
D-691+o Weinheim (Germany)

The problems and drawbacks of present-day primary literature are well known:

production , distribution and storage of journals are expensive ;

• the individual reader is interested in only a small fraction (5..l o%) of the papers

printed in a journal;

it is only by using the secondary literature and in particular its indexes
(conventional or machine-readable) that specific access can be gained to papers

of interest;

• nevertheless, primary and secondary literature are produced in two independent and

uncoupled processes which causes unnecessary expenses and delays ;

primary journals serve two dist inct  purposes , i .e .  information dissemination and
informat ion storage , and consequently cannot be modified to serve each purpose in

the best possible way.

In order to overcome these difficulties and to improve and accelerate the flow of scien-

tific information , an integrated publication system is proposed , whereby full papers are

published in microform only. For each paper entering the microform store a synopsis of

about one printed page is published in the classical way , i.e. in a synopsis journm~l.

Of course , papers will continue to be refereed before they are accepted for publication.
Microform is offered to libraries for subscription , since it is impractical and undesi-

rable for several reasons to establish “manuscript banks” or “depositary libraries ” .

Such institutions would impede rather than enhance the flow of information .

The synopsis journal is directed to the individual scientist. Its sole purpose is to

provide for information dissemination and to allow for browsing . Synopses contain

enough material (including display items) to tell the reader the salient points of the

full manuscript and to let him decide whether or not it is worth his time to deal with

the complete account. If need arises , he will find the full text in rdcroform (which

serves the purpose of information storage) in his library.

Since the system provides two distinct tools for information dissemination and storage ,

it is flexib le and its components can at any point in time be adapted to the needs of
authors and readers arid to progress in information transfer technology.

As regards information retrieval , bibliographic files (i.e. indexes) and data banks are
suitable tools. Preparatory work for their production should be made while a paper is

being processed for inclusion in the synopsis-plus-microform system in order to speed up
the availabil i ty of in format ion  ari d to cut present-day expenses which are unnecessary in
terms of information flow.
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Experiences with the synopsis-plus-microform system have been gained since 197~+ wi th  the
German journal Chemie-Ingenieur-Techriik . The Chemical Society of London has investigated
the feas ibi l i ty  of the system in other areas of chemistry. Based on these experiences
and investigations , the chemical societies of England , France and Germany have decided
to launch a synopsis/microfiche journal in the field of chemistry as a joint venture in
January 1977.

,l
. 

Jr—--- --~~--~~~—-— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r~

Innova tions in Information Transfer:
A Program to St imu la t e  Change

William A. Creager
Capital Systems Group, Inc.
611 0 Executive Boulevard

Rockvi l l e ,  Maryiand 20852 , U.S.A.

SUMMARY

About three years ago, a program to stimulate the in troduction of beneficial change
into the scientific and technical communica tion process was begun. Concentrating in i-
tially on the primary dissemination component of the communication process , a guid book
for innova tors has been produced and distributed . Various activities to expand the
guidebook , encourage the utilization of its contents , and evalua te its usefulness have
also been undertaken. The program experience and results to date are discussed , and
plans for expanding the program into other areas of the STI communication process are
ou tlined.

THE ORI G IN OF THE PROG RAM

In June of 1974, Capital Systems Group began a program intended to stimulate the
introduction of innova tions into the scientific communication process. This project was
ori g ina ted and funded by the Division of Science Information (then the Office of Science
Information Service ) of the National Science Foundation .

- 1 The purpose of this program was to develop and implement a mechanism , or clus ter of
mechanisms , for informing persons who influence the communication process abou t new
ideas and techniques tha t they mig h t use to improve the transfer of scientific and tech-
nical information (STI).

The program was founded on several basic premises , namely  tha t :

1. Technological developments are rapidly opening up new channels and concep ts of
scientific communication , as well as making possible the improvemen t of exist-
ing conventional methods of communication.

2. Inflation , shr ink ing  library budgets , and other economic factors are forcing
the producers of scientific and technical information to find more cost—effec—
tive ways to provide their services and products.

3. Successful methods for communicating in fields other than science and technol-
ogy ca n often provide models that can be adapted to scientific communication.

4. An active , continuing effort to collect , evaluate, and disseminate innova tive
ideas between the originating sources and potential beneficiaries is needed.

5. There is no established mechanism effectively transferring innovative
approaches to scientific communication to organizations and individuals in
positions to employ them.

What we have accomplished and what we have learned during the three years this pro-
gram has been in opera tion is the subject of this paper.

A GUIDEBOO K FOR INN OVATION IN PRIMARY DI SSEM INATION

In order to limit the initial project effort to manageable proportions , it was
decided that we would first concentrate on innovations applicable to formal primary
dissemination——in other words , to the ori ginal publication of research information and
scien tific findings , usual ly in scientific journals and technical reports. Considera—
tion of innovations in other areas of scientific communication——such as secondary pub-
lishing, i n f o r m a t i o n  g a t h e r i n g  and use,  and informal communication——was to be deferred ,
at leas t at that time .

A looseleaf guidebook , which could be easily updated and revised , was selected as
the bes t vehicle for describing and disseminating innovative ideas to prospective users.
Our early analysis suggested that the principa l users of such a guide would be scien-
tific journal editors , executive officers of professional societies , and key personnel
in various governmental and industrial organiza tions that produce scientific and tech-
nical reports. University presses and major scientific and technical organizations in
other countries were also seen as potential useLs of the guide.

A comprehensive li terature survey was undertaken with three objectives in mind :

1. To identify specific innova tive techniques and concepts applicable to the
primary dissemination of scien tific and technica l Information ;

_ _ _ _  - - . -•,~ M -• --- 
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2 .  To iden t i fy  art icles dealing generally wi th  innovation and technology transfer
applicab le to sc ien t i f ic  communication ;

• 3. To iden tify organizations and individuals likely to be innovators in scientific
communication .

This literature study turned up very little information dealing specifically wi th
i nnovations in information transfer , and even less dealing wi th the general subject of
innova tion in scientific communication . These results reinforced our init ial intuition
tha t the actual identification of innovative ideas would be by far the most difficult

• single aspect of our undertaking . However , the li terature search did yield a significant
list of organiza tions and individuals who appeared to be either innovators or knowledge-
able about possible innovations in scientific communication. It also provided a very
comprehensive lis t of periodicals containing information , mostly technological , tha t
could be scanned rou tinely for new products and services that might be useful in scien-
ti f i c communication.

A technical advisory committee , composed of experts in various aspects of scien tific
communica t ion , was established to assis t the project staff in the early stages of plan—
fling the guidebook and the procedures by which it would be developed . With the assis-
tance of this advisory committee , the project staff evolved a provisional structure for
the guidebook and a plan for gathering and compiling various types of innovative ideas
concerning the primary dissemination of scientific and technical information.

We then embarked on a multifaceted information—gathering effort. Inquiries were
- 

• 
addressed to individuals and organiza tions in the United States and other countries who
we re known , or expected, to be involved in innovative approaches to communication. These
inquiries req uested information about known innovations and requested referrals to other
individuals and organiza tions we mig h t contact concerning possible innovations . Over 900
such inquiries were sent out during the initial data—ga thering process. The project
staff personally visited approximately 60 organizations known to be actively engaged in
innova tive programs . We monitored trade journals and professional publications for addi-
tional informa tion and ideas. The staff also attended numerous equipment exhibitions and
professional mee tings concerned with improving the dissemination of scientific informa-
tion . Finally, we placed press releases , describing the nature of the project and
requesti ng submission of innovative ideas , in over 100 periodicals dealing with scien-
t i f i c  i n f o r m a t i o n , pu blishing , processing , and cognate subjec t areas.

The information acquired was reviewed by the project staff for relevance and signi-
ficance . Through this process , candidate innova tions for the guidebook were selected .
Af ter about nine months of data gathering and analysis , we had selected abou t 130 such
candida tes. Throug h a process of further refinemen t and consolidation , abou t 90 candi-
da tes were finally selected for initial publication , and a standard descrip tive entry , or
p r o f i l e , was prepared for each innova t ion .

A special review panel , consisting of scien tific journal editors , governme nt infor-
mat ion o f f i c e r s, and academic press represen tatives , was convened to rev iew the draf t
manuscrip t for the guidebook . With the help of this review panel , fur ther revisions and
refinements were made and the Guide was scheduled for publication .

The conten ts of the Guide are subdivided into categories according to the nature of
the innovation involved (See Exhibit 1). Slig h tly more than half of the Guide is devoted
to innovations that could be used to improve conventional publishing . The remainder
deals with the creation of by—products ; print—on—paper alternatives; non—print—on—paper
and mixed media innovations ; trends and prospects in communication innovations ; and
needed innova tions.

The main body of the Guide consists of short descriptive profiles of innovative
- - ideas , accompanied , where appropria te , by grap hic illus trations and a brief discussion

of the possible applications of each innova tion , plus some of its advan tages and limita—
t i ons.  A sample Guide entry is shown in Exhibit 2. The Guide also includes a glossary

• of special terminology and a l i s t  of suggested sources for  a d d i t i o n a l  i n f o r m a t i o n .

The en t r i e s  have been w r i t t e n  in a conver sa t iona l , n o n t e c h n i c a l  s t y l e  to make  them
most reada b le and in te l l ig ible to a wide spectrum of possible users. The o b j e c t i v e  has
been to present the essence of an innovative approach , wi th enough information to allow
the reader to decide whether or not he or she is interested in pursuing the subject fur-
ther. We have deliberately avoided any attempt to provide enough information in the
Guide for readers to apply its contents without further guidance and more up—to—date in—

- formation . We have also avoided identifying the sources of innovative ideas , in hopes
of minimizing the burden that mig ht res ult from numerous inquiries stimulated by the
Guide , on organizations heavily involved in innovative programs. Instead , r eade r s  are
encouraged to con tact our project staff , which  serves as a c e n t r a l  c l e a r i n g h o u s e  for  f u r-
ther information . Often , we are able to answer readers ’ questions from our own experi-
ence or ex tensive reference files. If we cannot, we r e f e r  the reader  to one or more
source organizations as appropriate.

Two thousand copies of the Guide were published in October of 1975, about 15 mon ths
af ter the inception of the project . A concerted effort was undertaken since that time
to place the Guide with individuals who , by vir tue of their organizational affiliation
and responsibili ties , are in a pos i tion to introduce innovative change into primary
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EXHIBIT 1

CONTENTS
(Condensed from Original)

Introduction
Production of the Guide

I. Innovations in Conventional Journal and Monographic Publishing

1. Capture and Recording of Information
2. Editorial Processing
3. Publication Design
4. Composition
5. Reproduction
6. Distribution

• 7. Marketing
• 8. Market Research

9. Organization and Management of Operations
10. Cost-Control, Pricing, and Financing
11. Creation of By-Products

II. Print-On-Paper Alternatives to Conventional Publication

ifi. Non-Print-On-Paper and Mixed-Media Innovations

IV. Trends and Prospects
t -

~~ 
.~~ V. Innovations Needed

- Appendix
• Glossary

• Suggested Sources of Additional Information and Data
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EXHIBIT 2

5 Sample GUIDE Entry

TELEPHONE-ASSISTED REFEREEING OF JOURNAL ARTICLES

Description
Telephone contact between the editorial office and referees customarily takes

place after the reviewer has a paper in hand. In “telephone-assisted” refereeing,
however, the telephone is used to speed the assignment of manuscripts to reviewers,
and to accomplish part of the review process.

The editorial office maintains the usual file of referee names, addresses, and
areas of interest. When a manuscript arrives at the editorial office , central-office

• personnel search this file until they come to the first referee whose interests appear
to match the content of the paper. They telephone this referee, and read to him the
paper’s title, abstract, and any portions that the referee thinks necessary to deter-

- I mine (a) whether he is the appropriate person to review the paper, and (b) whether
the paper should be given further review, or rejected out of hand. If the referee feels
that he is not competent to judge the paper’s merit for further review, he is asked to
name someone who is. The editorial office then contacts the suggested individual,
who is added (if necessary) to the file of reviewers. In this way, papers are not sent to
reviewers who are unable or unwilling to review them. At the same time, the group

• of reviewers available to the journal is continually and conveniently expanded.

Benefits
- 

- The principal benefit of this approach to refereeing is that it speeds the review
process considerably. One organization that adopted this practice found that the
time required to have papers reviewed dropped from 2-4 months to 2-4 weeks. Sec.
ondarily, this approach should improve the quality of reviews, because referees deal

• only with papers in whose contents they are interested and competent.

Problems and Limitations
The obvious limitation is the expense incurred through long-distance telephone

- - calls. This may be substantial, but must be weighed against the costs of processing
manuscripts entirely in the traditional way (which may be greater than one would
imagine), and against the value to the publisher and his constituency of the more
rapid processing of manuscripts.

Applicability
Telephone-assisted refereeing would be most appropriate for journals that deal

with large numbers of manuscripts, do not have sizable backlogs, and publish in a
variety of disciplines or sub-disciplines. These are likely to be large, broad-interest
journals. In the case of smaller, more narrowly focused journals, referee assignment
is likely to be less problematic. Also, the problem of unrefereed manuscripts
accumulating is likely to be less severe.

• Management Considerations
• No special equipment, training, or personnel would be required. The editor

would want to inform his reviewers of the change before implementing it. Access to

S the editor’s files of reviewers would be necessary for the editorial personnel who
ordinarily handle correspondence with reviewers. In essence, the change would
merely involve conversion to the telephone for communications previously handled
by mail.
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scientific communication . Each such person has been provided with a gra tis copy of the
LI Guide and placed on the distribution list to receive updates as they are produced. To

date , nearly all of the 2,000 copies of the Gu ide have been distributed. A profile of
LI the recipients is shown in Exhibit 3. The largest class of Gu ide recipients represents

society executives and professional journal editors. We contacted these individuals
through an extensive direct—mail effort intended to reach every scientific society in the
United States. It should be noted that each individual who has contributed innovation
information to the Guide project has also received a copy in hopes of encouraging further
contributions from innovators.

To date, four upda tes have been produced and distributed to holders of the Guide.
The most recent upda tes have included short tutorial descriptions of new technologies
concerned with such subjects as phototypesetting and the application of word processi ng
to scientific publishing .

Each recipient of the Guide is also furnished with an evaluation form , to be re-
turned to the project staff after the recipient has had an opportunity to review the
Guide ’s contents. Approximately 15 % of the Guide recipients have returned the evaluation
form. From these returns , we can gauge users ’ op inion of the Guide ’s conten ts, tog eth er
wi th their suggestions for reviewing and refining its contents. To date , the user reac—
tion has been quite favorable. On the basis of a 5—point perfect score , the Guide has
received an average rating of over 4 on both the subs tance of its contents and on the
manner of its presenta tion .

• Copies of the Guide have also been placed wi th the National Technical Information
Service , to provide access for interested individuals and organiza tions who cannot
qualify for direct subscriptions.

The lessons we have learned from producing the innovation Guide can be summarized as
fol lows:

1. It is extremely d i f f i c u l t  to identify innovations. Often those who have taken
an innovative approach do not perceive it as such , or no longer consider  i t
novel. On the other hand , many things put forth as innovative tend to be self-
serving and not of any truly general consequence.

2. An active , continuing effort is required to seek out innovations. Once the
Guide was published , we hoped that many recipients would volun tarily suggest
new innovative ideas , thus creating a self—perpetuating communicatio n mecha—
nism. However , that has not occurred to any great extent.

3. Communication technologies have not yet had quite the impact on primary dissem-
ination that the casual observer mig ht have expec ted. Many of the innovations
that we have been able to iden tify involve nontechno logical changes.

4. A small number of organizations , primarily societal publishers , stand out as
major innovators in primary dissemination of scientific information . These
organiza tions seem to possess the necessary combination of staff motivation ,
technical sophistication , and organizational commitment to conceive and in tro-
duce novel approaches and changes to the status . Most other organizations
lack a positive inclination to introduce innovations , and only do so when
forced to respond to economic considerations. The strongest influences dis-
couraging innovations are chiefly: tradition , the inev i tab le  resis tance to
change of a society ’s membership, and the governing structure of societies.

5. Finally, we have confirmed , at least to our satisfaction , that curren t methods
of primary dissemina tion in science and technology offer much opportunity for
innovative refinemen t. This potential will probably increase significantly in
the years ahead as the impact of both new technologies and new communica tion
concepts becomes ready for practical application .

~~ 
..~ FOLLOW—THROUGH ACTIVITIES IN PRIMARY DISSEMINATION

• With the initial production of the Guide completed , a number of addi tional activi—• ties have been undertaken:

1. Development of New Guide Entries — An active effort is being maintained to
prepare new en tries for the Guide; this includes visiting and corresponding
with known innovators , scanning the literature , and attending equipment exhi-
bitions and professional meetings.

2. Additional Dissemination — Additional individuals who are in a position to put
the Guide ’s con tents to productive use continue to be soug ht.

3. Analysis of User Feedback — The questionnaires and comments returned by recip-
ients of the Guide are continually evaluated by the project staff in order to
find ways to improve the Guide and increase its value. In addition , the A d v i —
gory Panel has been reactiva ted to provide continuous critical evaluation of
the projec t.
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EXHIBIT 3

PROFILE OF GUIDE RECIPIENTS

BY PRINCIPAL OCCUPATION:

100-

90

80

70

I:
48%

30 27%
22% 19%

13 o
10 6°/ 8%

2%
E T I l  oh PUBLISHER PRINTER TEACHER LIBRARIAN RESEARCH TECHNICAL OTHER

• SCIENTIST Y.I1ITER

• BY MAIN INTEREST IN SCIENTIFIC/TECHNICAL COMMUNICATION:
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~~60’ 
_ _ _
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H ~~~~
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21%
20 16% 17%
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10% 10% ~~~‘°
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JO URNAl . BIBLIOGRAPHIC REVIEWS INFORMAT ION TECHNOLOG Y UBRARY OTHER
PUBLISKINI~ A( TIVITIES STORAGFJ APPLI( ATIONS

RETRIEVAL

*fl~j~ piofile was prepared using information from the questionnaires returned by only a portion of the
Guid&a Fecipients: however, we feel that this sampling and the resultant percentages are representative
of Guide recipients as a whole. (Computations were carried to the first decimal and then rounded appr,-~
priately.) It is also important to note that there are overlaps betw een categories as many questionnaire
rsapondees indicated more than one occupation or interest.

‘ - —  ~~ - -‘ . 
- 

~~~~~~~~~~~~~~~~~~~~~~~~ 

- - _____

~~~~ —~~~~—-~~~~ ——- — —••~~~~~~‘---——~~~~~— —— ---- — --—---- — -——.-- -
~~~~~~~~



—~~•~~~~~~~ 
•—--—- - -  — ----- • - --~~~~ - -~~~~~~~~~ -~~~~- - -~~~ — - •—~~~~~~~ -- ~—~~~~- —~~~~~~ -

--

4. Technology Stimulation — We have developed a plan for convening panels of ex-
perts to assess the state of critical technologies and to identify technolog i-
cal barriers to improving communication , and preliminary working mee tings have
been held to assess the technologies of word processing and photocomposition.

5. Reference and Clearin~house Service — The project staff is acting as a central
referral point for Guide users who are interested in obtaining more informa tio ’
about innovations that they mi ght incorporate into their operations.

6. Impact Evalua tion — Although the public response to the Guide has been very
favorable ,  the Guide ’s ultimate value will be determined by its capaci ty to
stimulate change in primary dissemination . The project staff has begu n to con-
tact a select group of Guide recipients to try to determine whether , in fac t ,
the Guide is actually used to introduce innovations.

All of the above activities will be carried on for as long as the project continues.

EXPANDING THE SCOPE OF INN OVATI ON COV ERAGE

The publication and maintenance of the Guide has provided a t least one mechanism for
stimulating innovation in the primary dissemination of scientific and technical informa-
tion . With thi~ miles tone  reached , and based on the encouraging results of the projec t
to da te, we have begun to co:tsider similar efforts dealing with other aspects of the com-
munication of scien tific and technical information. After all , pr imary dissemina t ion is
only one facet  of the communicat ion  process , albeit  a very importan t one .

The possible expansion of the innovation—stimulation program poses three questions:

1. How can other areas of scien tific communication be defined to best coincide
with the interests and needs of prospective innovators?

2. What dissemination techni ques should be employed to s t i m u l a t e  the use of new
me thods by potential innovators?

3. What area , or areas , of scien tific communication should the project consider
next?

We approached the question of how to subdivide the spectrum of scientific communica-
tion functions by developing a functional model that categorized all scientific communi—

• cation functions , organizations , and professional job categories. Emphasis was also
placed on the subdivision of subject areas to provide a grouping of innova tion possibi li- .
ties applicable to coherent audiences of prospective users.

On the basis of this model , we have developed a structure for segmenting the expan-
sion of the innovation project to other areas of scientific communication . This struc-
ture consists of the following five basic elemen ts of innovation in scientific communica—
t ion :

1. Informa tion generation

2. Primary processing

3. Information reprocessing and re trieval

4. Information delivery

5. Information use.

The primary purpose of this structure , as depicted in Exhibit 4, is to serve as a
framework for organizing and packagin g descriptions of various innovations and improve—
meri ts for dissemination to those who can apply them.

L I  Although the looseleaf format has been an effective vehicle for presenting informs—
tion on primary dissemination , it might not be the only mechanism desirable for other
areas of innovation. For example , in the case of informa tion reprocessing, the potential
audience for innova tions consists of severai different groups , some of which represent
comparatively small numbers of organizations , often with overlapp ing functional compo—
nents. These would typically include bib liographic _proce Esing organizations , major
informa tion—clearinghouse operations , monograph ic and sta te—of—the—art review publishers ,
and documentation centers. To publicize possible innovations to these sectors , we be-
lieve that a combination of a looseleaf book and a series of individual technical memo-
r anda , each devoted to a particular innova tion , would probably be the mos t cost—effective
approach.

As the nex t phase of project activity , we are recommending tha t innovations in in-
forma tion reprocessing and retrieval be addressed . This recommendation is based on three
considerations. First, the rapid growth of scientific and technical literature has made
this component of scientific communication increasingly important. Second , this field
has become——par tly through necessity, partly because of technological developments——a
very fer tile area for the development and application of si gnificant Innovations. Third , 
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EXHIBIT 4

MODEL OF INNOVATION IN SCIENTIFIC COMMUNICATION

FUNCTION ACTIVITIES ORGANIZATIONS!
INDIVIDUALS

INFORMATION PROPOSALS
GENERATION RESEARCH UNIVERSITIES

PREPRINTS RESEARCHERS

PRiMARY TECHNICAL REPORTS PROFESSIONAL,
PROCESSING JOURNAL ARTICLES SCIENTIFIC, AND

REPRINTS TECHNICAL
MONOGRAPHS SOCIETIES
CONVENTION MEMBERS
ADDRESSES AUTHORS

REPROCESSING AND PROCEEDINGS SOCll~fliES
RETRIEVAL ABSTRACTS LIBRARIES

INDEXES ABSTRACTING
REVIEWS SERVICES

INFORMATION DIRECT MAIL
DELIVERY BULK MAIL

SELECTIVE CLEARINGHOUSE
DISSEMINATION
OF INFORMATION

INFORMATION USE RESEARCH UNIVERSITIES
PROGRAM RESEARCHERS
DEVELOPMENT PRIVATE FORMS

GOVERNMENT
AGENCIES
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there seems to be a definite trend toward some kind of integration between primary infor-
ma tion processing and information reprocessing ; this makes it difficult to consider one
of these areas without treating the other as well.

In considering the needs of information acquirers and users (primarily scientists
and engineers ) and the libraries that act as their direct agents , yet another approach
seems to be indica ted . Although many innovations that deal with information acquisition
and use would apply to this entire audience , the audience is so large and dynamic (be-
cause it is composed of individuals instead of organizations) that direct individual
commun ication from the project is a practical impossibility. As a matter of practical
necess i ty ,  an al ternative method of indirect dissemination must be employed . One way to
reach this group of potential innovators is through the various societies of the scien—
tific, t echn ica l , and information professions which , together , do reach the vast ma jority
of people who acquire and use scientific and technical information.

A combination of two techniques for indirect dissemination of new innovation ideas
has thus evolved . The first technique involves preparing brief technical memoranda de-
scribing various innovations ; these could be disseminated to the appropriate professional
societies for  publ ica tion in their  bu l le t ins, journa l s , or newsletters. In addition , a
ser ies of monographs , giving more comprehensive coverage to the possibilities for partic—
ular types of innovation , could be published and their availability announced through the
various scientific and technical societies.

OPPORTUNITIES FOR PARTICIPATION

The innovation project offers opportunities for participation in several ways.
Fi rs t , we welcome information about innovative approaches to scientific communication .
Likewise, we welcome suggestions concern ing ways in which innovative approaches can best
be communicated .

On an in t e r n a t i o n a l  level , we are interested in placing subscriptions to the primary
dissemination Guide with at least one key organization in every country with an active
scientific and technical community. The number and pattern of non—U.S. distribution to
date is shown in Exhibit 5.

An opportunity also exists for direct cooperation between this program and counter—
part programs in other countries. If an organization is willing to undertake an active
search for innovative approaches in its country , and to forward such information to our
project , it  w i l l , in t u r n , be provided with full access to all project materials and
encouraged to serve as the disseminating agency for innovation information in their own
country . One arrangement of this type is currently under active development.

THE FUTURE FOR INNOVATION STIMULATION

The oppor tun i ty  to innova te in sc ie n t i f i c  communicat ion w i l l , we believe , increase
at an accelerating rate in the years to come. However , the means by which this innova-
tion is fostered has yet to find its permanent form. The answers to two questions should
form the basis for a programmatic solution. The first question is this: what is the - -

impact value of projects such as ours in stimulating beneficial change in scientific and
technica l  communicat ion? Over a period of t ime , information can be obtained that will
help to define and improve the innovation process , as well  as assign some va lue  to i ts
social worth.

The second question concerns the establishment of viable long-term mechanisms for
innovation concerning information transfer. Up to this point , th is project has been sus-
tained solely by financial support from the National Science Foundation. If an active
innova tion—stimulation program is to operate indefinitely, a broader, more permanen t
funding basis must be arranged. Funding from several supporting organizations represents
one possibility; selling the products and services of the innovation—stimulation program
is another alternative .

Exper ience to date suggests that the next step in this program to stimulate innova-
tion in scient ific communication might consist of a three—year effort designed to accom-
p l i sh  the fo l lowing  objectives:

1. Develop an effective program for comprehensively collecting and disseminating
innovation information covering all aspects of scientific and technical commu-
nication; —

2. Collect and evaluate empirical information to determine the potential impact
and value of innovation stimulation on the scien tific communication process;

3. Develop arrangemen ts for the continuing viability of the program.

If successfully executed , this next phase should br ing this developmental program
to a point where it can result in a permanent mechanism promoting beneficial change in
the transfer and use of scientific and technical information.
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EXHIBIT 5

NON-U.S. GUIDE DISTRIBUTION

DISTRIBUTION SOURCE RECIPIENT COUNTRY

I AUSTRALIA 2

-I AUSTRIA 1 1

-J CANADA 19 1
-I COLOMBIA 1

-I FRANCE 1 I
-j HUNGARY 1 I
—I ISRAEL 1

_ _ _ _ _ _ _  
-I JAPAN 1 1
-1 LUXEMBOURG 1 1

CSG -I MEXICO 2 I
—1 NETHERLANDS 5 

]
—I PHILIPPINES 1

SOUTH AFRICA 1

SWITZERLAND 1

• 
—

~~ 

UNITED KINGDOM 25

—I VENEZUELA 1 I
-1 WEST GERMANY 1
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I
PROSPECTS FOR FACSIMILE IN INFO1~ &TION T~AJSFER

H. Barrett, B.So., Ph.D., C.big., P.I.B.E.
Th. Hatfield Polytechnic, Hatf ield, Harts., U.K.

SD~~ART

Facsimile was originally used primarily to transmit graphioal images but the recent growth of information
generation and dissemination baa increased its potential. Facsimile is now playing an increasingly
important role in information transfer generally because of its accuracy, convenience and low labour
requirements • Although the majority of machines in operation are 3 — 6 minute analogue d.evicea , machines
capable of processing the information digitally in such a way that it oan be transmitted in one minute
or less are now on the market and the general int : oduction of suoh machine. at an economic price will
greatly increase the use of facsimile.

In the United States computer switched facsimile networks using store—and—forward techniques are becoming
available, which will eventually allow a mix of packet switched data and facsimile. In addition to
providing a general point—to —point facsimile service , such a network woul d have the capability to translate
facsimile transmissions between networks of incompatible machine.. Further development. in the store—and—
forward field will allow the recording of facsimile thformation in buffer stores, with later transmission
to automatically called receivers using cheap night communication rates.

This paper reviews these development s and considers the prospects for facsimile in information transfer
systems.

1. INTRODIJCTIOtI

Although facsimile has been c~~~ercially available for over 50 yearn, it ha. mainly been used for highlyspecialized applications such as the transmission of wiiather maps and newspaper photographs. Recently it
has been applied to other fields, especially where obvious benefits, not necessarily related to cost,
accrue. Examples are : use by the fire services , where diagrams and maps form the major part of the
infor mation to be communicated , and by the Job Centres where the received copies may be used directly
for display. Another obvious application i. for mobile communications in police forces. In addition to
the advantages of being able to communicate accurate information relating to the position of premises,
photographs of wanted persons etc, the information is more secure from interception by criminals. The use
of facsimile is also convenient in single—manned vehicles and instructions can be sent to temporarily
unmanned vehicles.

The vast majority of written communications are still sent by post and other messages are usually
communicated by telephone. The telephone has the advantage of speed , convenience and two—way communication
but it 1. not suitable for conveying graphical information or tables of figures and there is usually no
record of a telephone conversation. Posted letters have bad the advantage, at least until recently, of
being cheaper than telephone calls but delivery is relatively slow and the service is deteriorating . A
letter i. permanent in nature and can be retained as a record, but although it may be cheap to send , it can
be very expensive to prepare if such coats as typist s time, executive’s time for checking, etc, are
included. The Telex service, a dial—up teletypewriter communication network operated by the Post Office
over a public switched network, is used by business concerns of all types. Charges are based on a fixed
quarterly rental plus per call charges dependent on the length and distance of the call • This is similar
to telephone charging but there is no cheap rate. Telex is quite economical for sending short messages
but where large volumes of traffic must be handled between fixed points, e.g. in an inter—plant operation,
it may be more convenient to use private leased circuits. In such cases torn—taps or computer message
switching systems may be used, especially where the major use is for routine repetitive communications
such as sales or production orders. Data communication over the telephone network has iucreased consider-
ably in recent years . Again dial—up or leased line s may be used depending on grade of service required
and volume of traffic.

It is against the background of these telecommunication services that business facsimile systems must be
considered. Initially compatibility between transmitter and receiver presented few problems as facsimile
systems were only installed by specialist users. More recently large organisationa and Government depart—
mAnts have installed facsimile machines for interchange of messages as wall as graphics, in most cases
using leased lines. Facsimile is now increasingly being used for general business communi cations . It may
be used for the transmission of information within one establishment, or between establishment s belonging
to the same firm, and in suoh cases leased line s may be used. On the other hand , individua l users may want
to communicate over the public switched network with unrelate d users on an inter—company basis. The
question of compatibility is of vital importance in such case. and some users have found it neoessary to
use equipment which will op.rata on several different tran smission standards in order to co~ sunicate with

• the maximum number of other users.

A lot of progre ss is still necessary in the field of compatibility between machines produced by different
manufacturers. At present different machines are unlikely to be abl e to communicate directly, even if
using the same modulat ion techniquee , because until recently manufacturers seem to have ensured that their
machines can only communi cate with each other. Most major manufacturers are now represented on national
and int ernational committees on standardisation and are begining to co—operate in removing this major
obstacle to the widespread use of facsimile communication.

2. RECENT DEVELOPMENTS

2.1 Scanni ng

A large number of current machines use the drum method of scanning variously described. An alternative
to this method i5 to move the document slowly over the slit representing a single line and to scan
laterally. The lateral scan may be effected by us~ng a rotating mirror optical system, or by a method
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popular in Japan (ref. 1) using optical fibres to guide the re flected light from the scanned line to the
photo—sensitive dewioe. These scanni ng method. gener ally allow faster speeds and the use of optical
fibres also re sults in a decrease in the u s e  and complexity of the scanners . Flying—spot scanners
perfo rm the scanning entirely electronically by uti lising a raster similar to that used in television
scanning. A spot of light from a cathode ray tube is focused on to the document and , as the spot tr aces
out the raster scan , the reflected light is deteoted as previously described. Thu techni que has
particular advantages for flat—b ed scanning of books , etc.

2.2 Resolution and data compression

Whatever the form of scanning used , the quality of the reproduced image will be determined by the
resolution capabilities of the scanning device. Resolution in this context is a measure of the ability
of the scanning system to distin guish between adjacent elements of the image. In facsimile and television
systems resolution i. used to specify the scan density, i... the number of scanning line, per linear
dimension. The resolution capability of facsimile systems is usually quoted in line s per inch , the
standard figure being 96 lines/in. (i.e. approximately 4 lines/mm), whereas in television systems the
number of lines constituting the entire raster is quoted, e.g. 625 line domestic televieion (approximately
2 lines/mm). The resolution of these scanning systems is actually controlled by two sets of variables,
relating to the width or height of the reproduced image. Resolution at right angles to the scanning axis
is determined by the scan density defined above, whereas resolution along a scan line is determined by the
rate at which the system as a whole can react to tonal variations in the image.

There is a differenc e in the resolution requirements necessary to ensure word recognition as opposed to
character recognition. In the first case , individual letters need not be positively identified as long
as the word as a whole is legible, whereas in the second case every individual character must be identified.
Examples of document s needing different resolution requirements are a conventional message and a technical
report containing graphs and equation s. In the scanning process the individual characters are dissected
and the number of scan lines per character has a direct bearing on legibility (ref. 2). Costigan (ref.3)
quotes results of various research workers, which show a requirement of five scan lines per character for
word recognition and ten for individual character recognition . Thus word recognition using the standard
Elite typewriter typeface would requi re a resolution of approximately 90 lines/in., whereas character
recognition for the aix point type often used for subscripts and footnotes in technical journals would
require 210 lines/in. Assuming 100 lines/in, scan line density and equal horizontal and vertical
resolution, then a standard Ag page approximately 8~ inches by 11 inches in itmension would contain about
900,000 element s and , in the case of transmission of text with only two levels of black and white, this
corresponds to 900,000 bits of information. In order to obtain a measure of the t ransmission time
required, assume this facsimile signal is transmitted over the Post Office telephone network at the
standard data transmission rate of 2.4k bits/sec. Then the transmission time would be 900,000 2,400
60 which is approximately six minutes.

The relationship outlined above between resolution, channel bandwidth and transmission time 1. the
controlling factor in normal facsimile operation. Transmission time can be reduced by using wider band—
width channels or by degrading the resolution, but the former leads to excessive costs and the latter
results in the received copy being of poor quality and eventually illegible - So considerable efforts
have been made recently by manufacturers to compress the data obtained from the scanning process prior
to transmission. Until the last few years the complexity of the electronic circuitry required made such

• techniques impossible , but the advent of large scale integrated circuitry now makea facsimile data
compression feasible and machines are already on the market incorporating compression hardware. The
amount of compression theorectically obtainable for a typical typewritten page is considerable. Characters
are usually represented In data transmiesion by an 8 bit code , so a page of 1,000 characters could be
transmitted as 8,000 bits of information and on a 2.4kbit/sec channel this would take 3.3 seconds. The
facsimile signal for a whole page scan at 100 lines/in, takes about aix minutes and there is therefore
more than a 100 z 1 difference between the two methods. Until optical character recognition techniques
become practical end economic such an impressive compression ratio cannot be achieved in practice, but
considerable reductions can be obtained by exploiting the inherent redundancy present in typical documentary
information, in the form of blank paper or margins, at the top and bottom ~f the text , between lines etc.
The actual compression ratio attainable Is thus dependent upon the material being scanned and this factor
must always be taken into account when comparing quoted figures. Data compression can be applied to either
analogue or digital aI.gnals, but aa in the former case it is usually som e form of variable velocity
scanning, whereas in the latter case it can be electronic logic circuitry the systems so far developed
have concentrated on digital facsimile signals resulting from the scanning of black and white text.

There has been a great deal of interest in recent years in the coding of images to reduce bandwidth and at
first glance it would seem that many of the techniques proposed should be relevant to the facsimile field.
h owever, closer Investigation shows that this is not necessarily so. For instance, many of the compression
techniques proposed for video systems rely on parameters such as frame—to—frame correlation and tempero—
spatial resolution effects in the human eye and so are not relevant to facsimile where a single image is
transmitted and i. then available for detailed examination over a long time period. Some of the basic
systems which may be used to compress the data in a facsimile image are outlined below:

(a) Systems in which the image is scanned In a conventional line—by—line manner to produce a continuous
stream of data which Is then encoded by a suitable algorithm to reduce the number of bits in the
stream. The image data stream can be divided into a series of consecutive sections which can be of
constant or variable length analogous to block or variable length codes. These code words can then
be t ranslated into a further series of less redundant code words which again can either be block or
variable length codes. Examples of this technique Include run length coding, in which the image data
stream Is divided Irto sections cor•eisting of a continuous sequence of black or white picture elements.
T”e length of each successive run is transmitted in the form of a pre—arranged code which enables it
to be reconstructed at the receiver. The runs are necessarily variable length but the signalling
code may be block or variable length,

(b) Syst ems in which the digit stream representing the image is processed before encoding to produce a
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less redundant or more suitable bit pattern. Example. of this technique include the differential
encoding of the image so that the new image only contains information concerning the changes of
brightness in the originai image. In the two-level image a transition from white to black or black
to white is signalled by a 1 and all other position, are packed with 0.

• (o) Systems in which the image is transformed into another suitable dome-in and the appropriate coefficients
in this domain are encoded to reduce redundancy before transmission. Examples of this technique
include taking the He-ar , Walsh , Fourier, Slant transform of the image. The transform may be taken
in one or two dimensions but the hardware needed is complex if more than a small section of the image
is to be operated upon in any one transform. One of the main advantages claimed for this technique
is that as the link errors are introduced into the transform plane they are distributed or smeared
in the retransformed image.

(d) Systems in which the inherent excess resolution of the image is exploited by arranging for the
resolution of the received image to increase with increasing transmission time. The transmission can
then be terminated when sufficient resolution has been achieved

!.Iany studies have been made by research workers of these varied forms of data compression , but the general
conclusions which emerge (ref. 4) tend to show that it Is possible to achieve a modest compression using
relatively straightforward techniques, such as run length encoding, but that more complex techniques only
produce a small further improvement . In any general calculations it would be unwise to assume a whole—
page compression ratio greater than 5 : 1 although this figure may be exceeded in certain specific cases.

2.3 Recording techniques

The received facsimile signal, when demodulated from the carrier medium , produces a permanent record of
the original image. The electrolytic method previously described was one of the earliest processes used
and is still in use in some machines, but there have been considerable development s in recording methods.
Machine cost , paper coet , resolution and transmission time are factors which must be considered. The
electrolytic and electrostatic methods are both simple processes, but do not produce such good results as
the more complex photographic recording processes available. Electrostatic recording, similar to the
process used in some office copier s , is an increaeingl y popular method as it gives good contrast at higher
recor ding speed,. A high voltage on the stylus causes the build—up of an electrostatic charge on the
surface of special non—conducting dielectric paper. A toner , which adheres to the charged pattern , is
applied to the paper and a permanent image is fixed by heati ng. Some machines use a single moving stylus,
but the use of multi—stylus recording h~ada made by printed circui t techni que s has become popular ,
particularly in Japan (ref . 1). Eleotrosensiti ve burn—off technique s produce a good contrast image on
special resistive paper. This paper Is coated with conducti ng layers of carbon then covered with a white
top layer. Where voltage from the stylus is applied a current passes through the paper and burns off the
white surface , leaving a black mark. Although this process provides a good quality copy, it can produce
an undesirable odour if the machine is used in confined spaces and the copy is not permanent, being prone
to smudging. Laser recording, using either photographic or electrostatic proces ses , appears to be a
promising technique. High resolution and high speeds are po8eible and some machines have already been

• developed for special applications . As the price of lasers continues to fall this method may become more
popular, but the official attitude to the safety problem may be the controlling factor.

• The paper used for electrolytic techniques is the cheapest and that used for burn—off the most expensive.
If ordinary plain paper could be used as the recording medium there would be considerable advantages.
Various means of writing directly on to ordinary paper under control of the received signal have been
investigated. In Japan particularly (ref. 1), great interest has been shown in ink—jet recording and
machines which use this technique are now cosmercially available. Different colours of ink may be used ,
but there is no grey scale capability. An easily replaceable ink cassette is used , the jet nozzle is
concealed in a cover filled with saturated vapour of ink solvent and it is claimed that the nozzle does
not get clogged up even if left unused for several days . Ikiri ng the black level intervals of the signal
the jet nozzle is raised to a sufficiently high voltage relative to the recordi ng dru m holding the paper ,
that the resulti ng electrostatic force causes drops of ink to be drawn from the nozzle and deposited on
the paper. Field service has so far been insufficient to dete rm ine the maint enanc e problems .

2.4 Automated systems facilities

In order to facilitate the unattended operation of facsimile systems during off—peak telephone charge
periods , manufacturers are beginni ng to offer a var iety of attachments to the basic machines. These include
automatic stack—feed unite for the continuous supply of documents to the t ransmitter and automatic
answering and continuous roll paper supply e-t the receiver. Automatic polling enables a central receiver
to poll unattended send stations and to initiate t ransmission of a number of documents. The receiver

• provides a hand—shaking or recognition tone to the tran smitter , preventi ng unauthorieed operation of the
unit. Switching and broadcast conoent ra tors may be used on private line s to enable one trans mitter to
send to several receive rs simultaneously-, or just to selected receivers.

A major development in system design is the incorporation of a microprocessor into the fac .imil. t ransceive r ,
a development which ny think has the potential for rapid growth. It opens the door to many sophisticated
system. facilities , such as queuing callers in a facsimile network and holding tr ansmissions until cheaper
rate coimauni cation links become available. It can handle protocols from computer input allowing a
facsimile system to be accessed from discs , drums , tapes etc. The microprocessor also gives the ability
to selectively call receivers in an electronic mail spplioation . For instance a mxaber of messages can
be sent to selected addresses by automatically id.ntifying the called party, placing th. call, sending
the message , ending the call then calling the next party.

2.5 Compatibility

Most major manufacturers are now represented on national and international c~~~ittees on etandar&ie.tion
and are reachi ng agreement on ocspatib ility of modulation method. , t ran smission time and cont ro l techni ques.
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Compatibility is dealt with in three group rec~~~endationa and agreemsnt has already been reached on the
first two.

9 Group I covers the basic facsimile machine which takes approximately cix minutes to tranu ~it an U document.This is a fully analogu, mode using frequency modulation techniquee and can be used for grey scale trans-
mission. Equipment in this group will be fully compatible with several present generation machines .

Group 2 cover. machines capable of transmitting an A4 document in 3 minute.. Thi. also is an analogue
mode using vestigial sideband amplitude modulation,

A number of machines axe already on the market which conform to thee. recosmendatione and some are
switobable to allow them to operate in either group, thus increasing their flexibility.

Group 3 machines will be fully digital, accepting only two—tone subject copy and performing redundancy
reduction of the scanned image prior to transmission at 2,400 bits/eec. Transmission speed will adapt
to the information cont ent of the document and will probably vary from about 30 seconds for a very brief
letter to just over a minute for a fairly densely typed page. Although formal agreement has not yet been
reached on the group specification it is not likely to be very long before the sampling rate and method
of coding are agreed so that machines can talk to each other and to interface with ccmpute re.

5. AVAILABLE COMMUNICATIONS FACILITIES

Facsimile, like other forms of dat a comaunication, must rely primarily on the existing telecomauni cation
facilities which have been built up over the years mainly for vocal coiimunioation. Co a2nication channels
suitable for facsimile t ransmission available in the U.K. at the present tim. include the following:

(a) Dial—up voice—grade lines on the switched telephone network. These lines have very variable trana—
mission characteristics; trunk circuft s normally meet internationally agreed bandwidth requirements

- I of 300—3,400 Hz, but some local lines may only effectively pass fre quency component s up to about
2,700 Hz. Impulsive noise caused by the electroma gnetic switches in the network , and delay distortion
caused by the fact that not all frequency components are transmitted at the same speed , can affect the
reception quality of facsimile images.

(b) Leased voice—grade rrivat e circuits permanently wired between specific points. These circuit s are
offered under various tariffs and provi de different perfo rmance chara cteristics at different costs.
They are in general less prone to impulsive noise and , since the oonnection is permanent , steps can
be taken to cor rect the effects of delay distortion.

(c) Leased wideband circuits per manently wired between specific points. These circuits have a bandwidth
of 48 kEr and in special cases it is pos8ible to rent 240 kflz circuits. In this count ry such wide—

• band circuits have usually only been used for high quality newspaper facsimile and the rental costs
• are likely to preclude further extension of their use.

Reference has already been made to computer switched digital networks in the United States and the Post
Office is actively investigating digital data services from two angles. Firstly there is the conventional
point—to—point circuit switched for the temporary use of two subscribers. It is anticipated that eventually
speech and data will be combined in such a digital network but it is likely that they will be treated
separately for a number of years . As an altern ative , the packet switching of data is under investigation
and an experimental system has been in operation since 1975 to evaluate this mode of operation and the
demand by potential users • The principle of packet switching involve s feeding a packet of data with an
agreed format , includi ng identifyer , address , maximum message length, etc , into a computer controlled
network and allowing the network to dynamically route the packet to its destination. Its initial appli-
cation is in data transmission, but in principle digitised facsimile signals can be treated in exactly the
same manner, the main difference being that the number of data bits in an uncompressed facsimile image,
perhaps 10 million bits , puts a much larger burden on the memory and transmission capacity of the switching
computer.. The number of facsimile messages which could be handled simultaneously would be s.all , with a
resultant adverse effect on the average cost per message. As data compression techniques come into wide-
spread use and computer memory costs continue to fall , the economics of computer switching of facsimile
signal s will improve and packet switching may be viable. However , this is for the future and for the time
being facsimile tr ansmission will have to rely on public switched or private leased voice—grade circuits.
4. SOME CURRENT APPLICATIONS
4.1 Department of ~ sployment
The current trend in the Department of Bhploy’ment is to decentralize operations from the old style
~~ploTment Exchanges to Job Centres located in major towns and cities. These Job Centres are more like
the cosmercial staff agencies. In large cities such as London , Birmingham, Glasgow , etc , there may be as
many as i6 Job Centres. Job hunters living near one Job Centre may be willing to travel to the other side
of town if the right employment is available , but the company offeri ng that employment will probably only

• notify the local Job Centre. It is therefore necessary for all vacancies in one city to be notified to
all the Job Centres in that city and the Department of Ehiployment has decided that the best way to achieve
this is by a facsimile network. Details of vacancies notified to each Job Centre are broadcast simul-
taneou sly to all other Centres on a radial network from a central concentrator. It operates practically
continuou sly eight hours a day over tariff T leased line s. This system is at present in operation in
several major cities in the U.K . using the standard Mu irhead equi pment with electrostatic recordi ng. It
is hoped that the copy from these machine s will be of a sufficiently high quality to be used for display
in Job Centre windows. Moirhead have specially developed a new automatic facsimile switching unit for use
in the Job Centre network to replace the manual concentrator. This unit provides the necessary inter-
facing and control circuitry for routing a minimum of seven simultaneous calls , expandable in group s of
seven, utilizing a prcgrameable microprocessor responding to remote contro l signalling. The system will
cope with a maximum of 128 transmitters and receiver s in any combination. Tra nsmission traffic patt ern
selection and control is effected by touch—tone keyboards located at each facsimile transmitter. Receivers
may be indi vidually selected and called or automatically assembled for a pre—pr ogrameed conferenc e. A

~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ • _ ,_ i__ 
---. - ---- - i:~~~. • - - ~~~~~~~



facilt~y is also inolud,d for queueing calls when receivers are busy.

4.2 The Fire Services

A vast store of valuable information , in the form of records , inspection reports and plans of many thousands
of building., properties and business concerns is held at various levels in the Fire Services. The
provision of information of this type at the scene of a fire would be a t remendous asset to the officer—
in—charge providing him with instant local huowledge , a prewarning of any hazardous building features, the
location of any dangerous substances within the premises, etc. By utilizing the mobile coomunication links
this information in printed form can be directed to the fire —fighting force at the scene of the f ire .
Several Fire Services have therefore installed computerized information systems giving on—line access to
central updated records. On receipt of a fire call the appropriate location is input to the system at
head quart er s control and details of the property are automatically transmitted to the mobile printer
terminals on the fire appliances. This printed information can be augeented when necessa ry by facsimile
tr’csmission to mobile receivers of plan drawings of buildings, large facto ry area layouts, hospital
access routes and map sectors with references. Speech and facsimile signals are received by a normal
.oblle radio receiver , facsimile signals being extracted from the detector and fed to the mobile facsimile
recorder.

4.5 The Post Office faosimile service

The Poet Office has in the past regarded facsimile as a peripheral service , but are now finding that there
are more machines than forecast using both their public ewitohed and leased lines. The three—six—minute
machine is seen as the main machine and point—t o-point circuits are envisaged as the main means of

• • coimnunication, rather than packet switched networks. Facsimile is not expected to kill the Telex service ,
but if it really expands it could affect its growth rate.

As there has been a considerable increase in interest in facsimile services the Post Office recently em-
barked on an experimental service biown as Postfax. Ten cities were linked in a new postal service which
enabled copies of documents to be t ransmitted over the telephone network. This service, which started on

• October 28, 1974, is the first public service of its kind in Britain and it is claimed that copies of
documents handed in at selected post offices will normally be in the hands of the recipients within three

• hours. Postfax transmits documents to the post office in the city of destination where they can either
be collected by the recipient , who will be telephoned when the item is ready for collection, or delivered
by Post Office messenger for an additional fee. The service is based on the Plessey EDI11 Remote Copier
and text , maps diagrams and drawings up to a maximum paper size of 14 in. by 8~ in. can be handled. The• Postfa.x Service was initially run on an experimental basis for twelve months and during that time assess-
ment was made for the market potential and costs of a permanent and possIbly enlarged operation. Post—
fax operated initially between principal city centre offices in Bristol , Belfast , Birmingham, Cardiff ,
Edinburgh, Glasgow, Leeds , Liverpool, Manchester and two offices in London. The cost was £2 ,50 for the
first page and £1.50 for each extra page (plus V.A.T.). Delivery was 60p (plus V.A.T .) extra, available

- - to specified postal districts within the area of the receivIng post office. Same day service was available
• I from Monday to Friday during normal business hours . The scope of the system has now been widened to cover

22 major centres throughout Britain, The system has been modified to operate on the CCI”I’T Group 1 Inter—
nationally recosmended standard and business organisationa with their own facsimile systems can contract
with the Post Office to link their own compatible machines to the whole of the Postfax network.

4.4 High speed services

The facsimile coimaunication services described above all use the conventional three—six—minute machines and
there are a considerable number of similar applications in other goverument, comuercial and industrial
estab lisbn ents. There is one high speed machine currently available for voice—grad, channels and its use
so far has been restricted by its cost and initially also by the problems associated with its connection
to the Post Office public switched network.

Banks are evaluating the use of this machine using international leased lines between London and ?iew York.
They need to exchange documents and financial information associated wit)’ international loan agreements ,
which can amount to hundreds of millions of pounds a day, hence Speed and accuracy are of the utmost
importance. The leased line costs more than £50,000 a year in rental and time zone differences mean that
there is a restricted time available for conuunication, therefore the cost of the facsimile equipment is

• insignificant, bearing in mind its speed advant age. The main problems so far have been due to line faults
• and the necessity for delay equalization . In some cases the input cables to the facsimile ecuipsent have

* 
to be screened because of equipment susceptibility to local noise. However thi. is an application where

• factual accuracy is of the utmost importance and the experiment is intended to evaluate the benefits of
facsimile in this context .

I..

5. PROSPFX~TS YOR FACSIMILE IN GENURAL COMMUNICATIONS

When consideri ng facsimile as a competitor with the postal services and Telex , it is necessary to distingush
between internal and external coimnunications requirements. Internally the use of facsimile presents some
intriguing possibilities , particularly for the speedy transmission of memos et c , be tween offices. A cheap
and simple fac simile unit on executives ’ desks with internal lines not dependent on normal voi ’e—e-rade
channels could replace the office photocopying machine and the internal post. An original memorandum
could be entered into a machine and by the use of suitable dialling codes could produce copies simultan-
eously in a number of recipients’ offices. Looking further ahead to the paperless filing cabinet , we can
visualise automatic storage and retrieval of both textual and graphical information in microform with
micro—facsimile links to remote display or hard copy terminals (x.ef.2).

In the irmiediate future, however , facsimile systems are more likely to be competing in the ext ernal
coisinunioations field. Here the criteria for comparison are:

(a) Transmission time
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(b) Confirmation of receipt of message.

(c) Language used.

(d) Accuracy of information transfer.

(e) Ease of operation.

(f)  Cost of the service.

When considering transmission time the important factor is how quickly information is needed. If 24 hours
or more is acceptable , than the speed of delivery provided by the postal service may still be adequate , but
much shorter t ransmission times are often needed. For instance, an executive at a meeting at head office
may require statistical or sales information from a branch office. Brief details may be obtained by
telephone but more comprehensive information would be better sent by Telex or facsimile. Confirmation of
receipt of a message is not normally obtained when using the poet unless special rates are used , but both
Telex and facsimile normally do thi s, though in certain oases it is possible to transmit to an unresponsive
receiver.

Information can be transmitted in two ways, either by the use of discrete alphanumeric symbols or in ding—
ra atic form , including the ideograms and hieroglyphics used in some languages. Both letter post and
facsimile can handle either form , but the Telex system is normally restricted to alphanumerics. The major
advantage of the use of alphanumerics is that It permits the use of lower bit rate transmission systems
with consequent lower transmission costs. The disadvantages are the significant restraints on the format
of the information transmitted. Facsimile, in removing the restriction on information format , introduces
considerable redundancy in its standard form and hence higher transmission times and costs,

Thus, when transmitting the information contained in a bard copy original , the original can either be
placed In an envelope for postal transmission, converted to an electrical signal by character keying for
Telex or scanned for facsimile transmission. The accur~’ of Information transfer is affected by the
errors introduced in the cormiunication process. These rs may be caused by interference and noise on
the elctrical signal s or they may be human errors, for instance in the typing or transcribing of the
message. Facsimile has the advantage over Telex here, since it is possible to transmit original hand-
written messages without further t ranscription. Also , the scanning process introduces a degree of redun-
dancy which acts in an error correcting mode, the degree of correction depending on the amount of data
compression incorporated , since this compression increases the vulnerability of the data to errors, A• facsimile system is generally much easier to use than a Telex system, as general clerks are usually capable
of setting up a facsimile call and inserting copy into the transmitter. It is possible to use a Telex
machine on a casual basis, but, it is usually necessary to employ a specially trained , and hence more
expenaive , Telex operator to ensure efficient coimsunication. Thus there are several important criteria
on which to base a choice but It is really only In respect of costs that the postal service can oo.pete
wi th either Telex or facsimile.

Charges for postal services depend on the weight of the item and the desired speed of tran smission and
• there is rio direct relationship between either of these factors and the infor,ation content of a letter.

The actual weight is often determined by other factors than the number of words it contains. In Telex
transmission over the public switched network the cost is closely related to distance and the time for
which the circuit is connected and thi s latter factor is linked to the information content of the message.
On the other hand , while facsimile operates on the same two criteria , where no redundancy reduction is
employed the circuit time is related to the area of paper scanned , regardless of the word content and it
is only with the incorporation of the data compression equipment that the actual amount of information
transmitted determines the cost. However, if leased lines or midnight line connections on the public
qwitched telephone network are used , then different criteria are important in determining costs.

.‘h.,n considering costs the original formatting of the message is important especially in the case of
facsimile. Letters and memoranda are usually produced to a stereotyped format and the actual information
cnot en ~ is often a small proportion of , say, an A4 page. Standard desk top business machines have stops
fi t ted to allow a proportion of the page to be scanned and, if the information content is properly
formatted , a considerable saving in transmission time and hence cost can be achieved without resorting to
the expense of redundancy reuction. Facsimile charges are related to the time required to scan the
-locuin.~nt and for an A4 page this t ime may be three , four or six minutes with standard machines. Redundancy
reduction techniques can bring the time down to one minute or less depending on the amount of information
on the page. If a Faxgram format is used , then, assuming standard typescript can be aocomoodated at ten
w

~
- rds per line tnd six lines per inch , each of the standard machine times can be reduced as in Table 1:

wachine type 100 300 500

( mInute 0.86 2.58 4.51
4 ainut~ 0.57 1.71 2.87
minu . 0.43 1.29 2.15

‘able 1 Actual time for scanning words (minutes)

An alternative means of t ransmitting facsimile over the dial—up network is by making uee of the midnight
‘~ ne faci l i ty .  This service is not based on distance and per call t ime , but a user is allowed unl imited
dialled calls wi thin the U.K . between the hours of midnight and 6.00 am for a charge of £238 a year. Thus
the greater the volume of information transmitted within this period , the lower will be the per-page cost.
Table 2 shows the t ranemisejon costs for thi s service using machines of different speeds, It is assumed
that the line is us*d for 230 nights a year and automatic dialling takes 30 seconds in addition to phasing
and cbiowl edgement,
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Time per page (mm .) !~x. pages per night Cost in pence per page

6 52 2.0
4 74 1.4
3 93 1,1
1 227 0.5

Table 2 Transmission costs using facsimile over the midnight line service

5.1 Overall costs — mail application

Transmission costs are not the only costs incurred in the process of information transfer. Generatien
may take the form of dictation, shorthand and typing, or original manuecript draft sent direct or trans-
cribed by a typist or Telex operator. Alternatively the information may take the form of tables of figures
or diagrams. In order to obtain a measure of the relative overall costs of information transfer, two
cases will be considered. The first is the transmission of a message which will be assumed to originate
in manuscript form . This message can be posted either in its original form or it can first be typed.
Alternatively it can be transmitted by Telex or facsimile from the original or from a typed t ranscript .
Assume that both the original manuscript and the typescript contain ten words a line and six lines per
Inch of A4 paper. The effective cost of employing a typist or Telex operator is currently about £3,000
a year. Hence assuming a 230 day , aix hour a day working year and the use of an electric typewriter, the
cost of typing at an assumed speed of 40 words a minute will sun at approximately 11 words for ip. In
order to keep transmission costs down 1 Telex users often prepare punched paper tapes off—lin, for sub-
sequent automatic t ransmission at higher speeds than would be possible on direct t ransmission. Assuming

• the same operator deal s with both tape preparation and tape transmission then the overall average keying
sp.ed will be lower than that of a typist as for every 66~ words per minute transmitted, the tape prep-
aration time at 40 words a minute typing rate must be added. So allowing for Telex machine rental costs

• the average output cost is about six workds for ip. This costing assume s that the Telex machine is
receiving while the operator is keying off—line but there could be queuing problem. which would reduce the
effective output .

Facsimile machines can be rented or purchased and the cost depends upon the machine used. Most users rent
facsimile machines because of the present fluid stats of development . Although it would probably be
cheaper to buy a machine and write it off over five years, rental costs have been used in the calculations
that follow. It is also assumed that an operator is in attendance while the copy is in the m.~chine, and
although a lower grade operator than is necessary for Telex work or typing could be employed , the same total
cost of £3,000 a year is used. In practice there would be an additional saving becauae the operator would
probably find other things to do while the machine is transmitting. Some illustrative grapha of relative
costs are shown in Figures 1 and 2. It i~ clear from the graph. that in general the postal service is still
the cheapest method of informat ion transfer, but if use is made of the Faxgram technique then facsimile is
cheaper than Telex and may undercut postal costs • This is even more relevant if manuscript originals are
used for facsimile and Telex. If the system were sufficiently automated to make full use of the midnIg~’t
line facility, then the use of facsimile as an electronic mail service would be very attractive .

5.2 Overall costs — inter—works application

• The second case is a comparison of various ways of sending inter-works messages, The labour costs are those
cuoted by a large manufacturing company in the London area. The costs are based on a 240 day year and it is
assumed an average typist can deal with 80 standard letters a day , a standsrd letter containing 230 words.
It is also assumed that the letter can be compressed to 130 words for Telex transmissi~ x~ and the Telex
operator can handle 40 such transmiesicne in a day. The cost of a typist is taken as £2,500 a year and the
cost of a Telex operator is assumed to be £3,500 a year, both figures including overheads. The current
policy of the company is to rent facsimile machines during the present fluid development period and it is
assumed that Telex and facsimile rental costs are the same . A Telex message switching uriit is already
in operation in the head office , so only a single labour involvement is included whether Telex messages
are single or multi—addressed, Costs of dictation by middle range management personnel are included in the
figurea shown in Table 3 and it is assumed that typed copy is used in facsimile t ransmission , bu. th at
original manuscript copy is used by the Telex operator.

Letter Telephone

Dictation — 66.2 Call placement — 1,9
Shorthand/typing — 46.7 Conversation time — 39.5
Stationery — 5.2 Recording of message —

• 118.1 per message 00.0 per message
139. 0 for 5 addressees 404 .5 for 5 addressees

• Telex Fac’i~~le

Origination 66.2 Dictation ((.2
Keying and routing 8’c.8 Shorthand/typing 46.7

Paper,’forms 5.7
150.0 per message Attendance 14.3
150.0 for 5 addressees

132.9 per message
190.1 for ‘ addreeeees

Table Labour nostn aseociated with inter-works ccsmunication, in pence

These costs plus the transmission costs previously referred to provide an overall comparison of the various
cosmunieation metboda, bearing in mind tha t machine costs have been excluded. Whereas in ~he previous
example, facsimile had a clear advantage over Telex for all but very short messages, in this case the
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Figure 1 Overall message transfer costs ( including typed originals)
company is already geared up for efficient Telex transmiesion and assumes that facsimile will use full page
typed copy as the input medium. It is therefore elmer that it i~ not enough to install facsimile machines
and assume everything else can continue as before .

t 5.3 Comparison with word processing system.

1 ‘
~ Recently introduced office products by some of the larger manufacturers have merged the disciplines of

data processing, word processing and c~~~unieation e , Thus extremely powerful office systems have been
* erected by grafting a floppy disc controller onto a high speed printer which can be programeed to produce

any number of different type ityles with multiple print outs . The basic printer can be equipp ed with paper
• and envelope feeds and can be prograemed to perform a wide variety of time consuming and repetitive office

jobs in a stand alone configuration, It can print reports and standard letters and sort facts and statis-
tics int o printed documents simply and quickly. It can ameend , update , sort and re—arrange information
and , linked to a suitab ly progrsmc.d ometral computer, it can access files and infor mation or serve as an
output device where high quality printi ng is required.

When fitted with a oc~~~mioatio na facility, such as a data modem , prepared text and information can be
distributed rapid ly where needed over leased and switched puDlic network line.. One office system cam
thus o~~~~m1oate with another in the eams building or at more remote points to exchange inform ation or to
print in local offices a text prepa red centrally. The basic component, fros which a system oem be built
compr ise a typewriter keyboard, a visual display, a mc.gestio card unit, a high speed printer and a unit to
read and writ , to disc.

øuah systems are bound to play a siguifiosnt part in electroni c mcii applications in the Aiture but they
are likely to be expensive when compared to facsimile and of course they can only handl . text .
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Figure 2 Overall message transfer cost. (manuscript orig inals for Telex and facsimile)

6. CONCLtfl~INC R~2tLRKS

• The main b nefits of facsimile t rans mission , i.e. accuracy of copy and low labour requirements, are beginning
• to accelera t . the long awaited upsurge in the market , particularly in the London area. This is particularly

noticeable in Goverument departments, where decentralization is becoming essential due to high building
and rental costs, high salaries and staf f diffioultiee . The facsimile machine is proving a valuable adjunct
in the operation of information networks and this increase in use ha. occurred without the introduction of
radically new equipeent or new Post Office oom.un ioation facilities. However , the improved reliability and
quality of the basic faosimile machine, with added systems facilities such ce unattended reception , broad-
cast capability, eta , have doubtless been influential . Th. sub—one-minute maohine is already with us ,
albeit at a pri oe, and when data compression equip.snt c~~es into widespread use and the Post Office data
network becomes fully oper ational , the situation will be improved.

• For the tra nsfer of informat ion in bulk the p~~ tal system still has a lot to offer and in local areas
vehicle distribution services are very useful . Costs are increasing all round , includi ng telephone line
t ime costs which d.treo tly affect facsimile t ransmission. However the postal system is already beginning to
suffer due to the labour intensive nature of its operation and vehicle delivery services are being badly hit
by soaring fu.l costs and chaotic traffic conditions . The Telex service is well established and is provid-
ing a very useful service , especially where short messages are involved . In many situations where message
switching systems are incorporated for multi—address trans mission, Telex is cheaper than facsimile. How-
ever good Telex operators are not easy to find and transoription errors cause pro blems. For longer
messages facsimile tra nsmission has the advantage , especially if the Paxgra m forma t is used. If business
letter , are assumed to be typed , and in intro ducing a new service one coul d postulate the use of manuscript
original s, then facsimil, costs can begin to approach standard postal costs if there is a sufficiently high
density of traffic. If a store—and—forw ar d facsimile system using Post Office night rates or midnight line
facilitie, were used the coat oomperieons would be even more favourable. However, it must be noted that 
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word—p rocessing typewriters also have an important part to play in this class of message transmission,
especially where the messages consist of volume s of stereotyped letter s , etc.

The choice of ccemun ioation method for the transfer of a particular piece of information is not always
clear out. When devising systems which use facsimile, care must be taken to choose the right equipment,
eg, it is no use choosing a 67 line/in, resolution machine in order to reduce time costs if the material
to be tra nsmitted is likely to include subscripts in mathematical equations . If the right machines are
chosen , then facsimile transmission can be expected to play an increasingly large part in information
networks in the future .
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THE LIBRARY IN THE FUTURE

W. Kenneth Lowry
Bell Laboratories

M urray Hil l , N ew Jersey 0797’l USA

ABSTRACT

Th ere will be s ignif icant  changes in the way people gain aecess to
information in the fu ture . Current access pat terns  will be inf luenced great ly by new
technological developments and by new perceptions of the information requirements of
users. Librar ies  will  assume new roles and perform new funet ions if they are to
becom e more than ar chives of recorded knowledge. The l ibrary of the future will  be
an active communication device or it will  wither and be essent ial ly a warehouse
operation . There will be a need for better managemen t  control of l ibrary  operations
through system analysis and feedback techniques. Library cooperative efforts using
networking arrangements will proceed slowly in specific areas of l ibrary operations.
These and other mat ters  concerning fu tu re  l ibrary  systems and services are discussed .

INTR ODUCTION

It has besome rather common practice to observe ch anging events and
conditions in segments of our environment and then attempt to forecast their
significance for the future . Economists , f in a nc ial anal yst s , mil i tary strategists and
other planners speculate on the future  regularly and forecasting has become a
profe ~sion for many.  Those involved in information and l ibrary activit ies also
attempt to interpret  the s ignif icance of new developments for future operations . It
is part icularly important today that  they do so since there are new imperatives for
libraries and information centers that will alter long—established conventions and
practices for providing information services. They stem from a broad spectrum of
technological , economic and social changes occurring in most countries of the world ,
including the NATO nations , and their impact will be evident in many facets of the
library and information business as we know it today. More specif ical ly,  we are
experiencing the evolution of new techniques and systems for generating , acq ui r ing ,
organ iz ing ,  stor ing ,  re t r ieving and disseminating information . New formats of
informat ion display are apparent and increasing constraints on information
reproduction and d is t r ibut ion  are in evidence. The economic aspects of informat ion
service will demand greater management skills than in the past since costs will in
many cases be covered by service charge s , and these will  need to meet the test of the
marketplace.  Along with these changes we shall find a type of information specialist
emerging who will  offer new insights on the design and operation of information
systems. These changes will  tak e time but the signs are clear and unmi a takeable;  the
evolution is already underway.

It is an interest ing fact tha t  the precepts and patterns for library work
established 100 years ago by Melvil Dewey and a few others are stil l  very much in
evide nce today in literally thousands of libraries throughout the world. The Dewey
Decimal System and its lineal descendent , the Universal  Decimal Classification , are
still the worl d s most widely used l ibrary systems f o r  class i fying information . In
addi tion , the types of jobs performed in l ibraries cont inue  in large degree as they
existed then ; catalogers , indexers , reference l ibrar ians , loa n clerks , etc.  Only in
la rge l ibraries or highly  specialized information centers will one find much devia t ion
from the 1R76 no rm.  In comparison with the telephone which also evolved 100 years
ago , today ’s l& brary systems are far behind our modern telecommunications systems.
The growth of new and improved telecommunication systems for s to r ing,  t r a n s m i t t i n g ,
switching and del iver ing information  has demonstrated what can be accomplished in the
information business and much of this experience is relevant to the l ibrary in the
future . In fact , much of it already has been applied in the Bell Laboratories L ib ra ry
Network (i). The analogy between the library and telephone business is a good one

• since compari sons are reasonab le.  They share the same obje ctives , face similar• p roblems and require many of the same type  of solutions for e f fec t ive  information
t r a n s f e r .  There are of course notable d i f ferences  in the way the l ibrary community
and the telecommunications community have gone about their respective businesses.
This di vergence is most noticeable in the economic pr inciples  appl ied , the use of
technology and the development of systems engineer ing techniques for achieving
improvements;  al l  of which are highly developed in telecommunications but hardly
de veloped at all in l ib ra ry  work .  S imi l a r l y ,  the idea of networks (of  l ibrar ies)  so
popular these days has been for years a ha l lmark  in the  t e l ecommunica t i ons  f i e l d .  The
appl icat ion of these valuable developments of telecommunications would appea r
essential to the survival of libraries in the future. The following paragraphs
provide some of the reasoning in support  of th is .

b.
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ECONOM IC I M P E R A T I V E S

In general , when we speak of economics we refer to matters concerning the
production , distribution and consumption of goods or services. The principles of
economic activity dealing with plant investment , opc rat in g costs , marketing, planning,
e tc . ,  are widely applied in many business and industr ia l  endeavors , including
telecommunication s. Supply and demand , inventory control , management and fiscal
viability are major determinant s of economic success. The test of economic success
frequently is determined in the marketplace. Although common to successful operation
of many enterprises , these economic principles have been applied rarely to the library
business. As long as libraries could be equated with “ mo t he r hood , ” “love of country , ”
“human dignity ” and other unquestioned virtues , t he r e was per haps less p ressur e to
apply economic measures to insure effectivenes, in the library bu siness. It was even
considered laudable for many university libraries to vie with one another in mul t i—
million volume collection building games. It mattered little that 80% of the volumes
were almost never used . I n man y universiti es th ese games are still in pla y b ut t here
is a rapidly growing disenchantment with the high cost of admission . It is apparent
that the rules of the game must change if libraries are to survive and changes are
indeed taking place. The blueprint for the future is clearly distinguishable as an
economic blueprint rather than one born of “motherhood. ”

An ea rly sian ifestatio n of the new concern for economic viability was the
establishment of the National Lending Library in the United Kingdom. Existing
procedures for interlibrary loan of materials among libraries were not responsive to
either time or cost requirements for running that busines s. The existing machinery
was both cumbersome and inefficient and resulted in long delays in getting needed
information . Despite the generally liberal support for libraries that existed in the
United Kingdom , there was wide discontent with the arrangements then existing for
inte r library loans. In economic terms the distribution mechanism was found wanting
and the order fulfillment system was slow since it was poorly organized and in fact
provided no incentive for fast turnaround service. In most business operations these
two deficienees alone would ucually be sufficient to guarantee failure of the
busi ness. When Donald Ur qu hart developed the Lde a of a national center to remedy the
situation , it was not an attempt to build a huge een t— al iz ed bureaucracy to satisfy
some lust for power . He saw a regrettable void in the a b i l i ty  of libraries to provide
information promptly and sensed the deleterious effect this would have on the national
welfare . Despite some waspish reaction and opposition in the library community, he
persevered and introduced industrial flow pro cesses and good business procedures into
the library world. The tremendous success of this venture is well known and provides
a bellwether example of the economic principles applicable to libraries in the fu ture .

Another example , born of economic necessity, concerns the recent development
of joint efforts to reduce cataloging costs of libraries. In addition , cooperative
ca taloging as exemplified by the nearly 900 libraries of the Ohio College Library

• Center ( OCLC ) program , provides immediate access to cataloging information in contrast
to former delays of several weeks. The economy of scale of shared cataloging is such

• that participating libraries have found existing records for 00% of the books to be
cataloged(2). When one considers the redundancy and cost for each library to catalog
all of its books independently,  it is quite obvious that until OCLC became available
in the early ~97O ’s there was l i t t le evidence of effective economic planning for the
reduction of cataloging costs. Again , as in the ease of the National Lending Library,
Frede rick Kilgour weathered the skeptical comments of the library purists and his
rathe r audac ious venture has been a singular success. Former disbelievers are now
emulating t ‘t •CLC example of system design and on—line access but credit for the
vision and Uri ~~ belongs to Kilgour. In this example the library in the future will
find that an ‘concmic imperative requires not only the need to cooperate and keep
costs in line ~~~~~. also a dash of boldness and good management. The melding of these
ingredients wit h the tremendous aid provided by modern technology are basic to the
survival of the library in fu ture  years.

A third example demonstrates again how economic considerations are becoming
important factors in library operation s. The on— line literature searching of
abst racting, indexing and other services has grown very rapidly in recent years and
with this growth searching costs have come down considerably.  An example of this from

• our Bell Laboratories libraries shows that in 1075 a total of 302 on—line searches
averages $4U. 0 0  per search( 3 )  and in 1076 there were 12~ 7 searches at. an avera ge cost
of $27 .50 . The important fact is that we find it more cos t—effect ive  to use on—line
sea rching, wi th its high speed and comprehensive covera ge , tha n to d o manual  searchi ng
requiring high labor costs. This is further evidence of how economics will induce
substantial changes in the methods used by libraries in the fu tu re .  When EUR ONET is
fully implemented , NATO countrie s will  have the same potential for inexpensive
information retrieval that now exists in North America .

L I B R A R Y  MANAGEMENT

As in the case of economics , libraries have been slow to apply management
principles widely accepted in the indust r ia l  and business communit ies . Educational
prog rams for management development also have been sadly deficient  in the library
world . This wil l  change in the fu ture  as greater emphasis  is given to better
manage. ent of librarie s. Although there has been a growing interest in systems 
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analysis , flow—charting and feedback techniques , most libraries have been reluctant
to use management devices of this sort , primarily because they are unfamiliar in
conce pt and practice . However , as the “motherhood ” role of libraries diminishes , the
need to use them will increase and we shall find a new emphasis that equates the
management of library business with ether business enterprises. The value of
computing, telecommunications and photographic aids for management purposes will be
considered just as essential to the management process as they are today for the
information retrieval process.

In addition to management changes , libraries also will find they need more
than librarians on their staff. In many libraries it is a requirement that one must
have a library degree to obtain employment. In the past this seemed reasonable and
served the laudable purpose of insuring trained professional help for library
customers. It is still reasonable for many types of library activities but future
libraries will require specialists with different training as well. We will find that
the library business will be too important to be left to librarians. The need for
systems analysts, programmers, data base managers and computer specialists to properly
exploit the technology available for library purposes will demand this. The use of
scientists, engineers and other specialists for informed interpretation and use of
highly technical data files will be a requirement for adequate information support to
research and development tasks in the future. The library either will provide this
or its franchise will be assumed by some other body and the library will become an
archival function. It i~ likely that most libraries will make the adjustment.

The experience of one library network demonstrates the application of these
new tools for management of library operations. An example involved the need to
reduce delays in filling library customers ’ reservations on “high demand” books

• recently published . In a systems analysis of the problem it became ~~parent thatdelays were introduced in virtually every stage of the process from the time of
publication announcement by the publisher to the time of request by the library
customer . Delay factors were primarily either decisional or operational in nature and
were found in placing of orders, following up on nonreceipt of ordered items ,
cataloging, and other activities associated with getting needed materials in hand and
ready for use. More important was that most delays were caused by lack of information
required for making decisions and taking corrective action .

A number of ad hoc decisions were made that improved the situation somewhat
but the final design included the followinge

(1) Development of a “Collection Profile” for each library in the network. This not
only aided in determining priorities for ordering books , but insured adequate
coverage to meet network requirements(14).

(2) Development of a weekly “High Demand” list of recent titles showing the ratio of
copies on hand to reservations held for each title by each library.

(3) Setting up a weekly Telephone Conference call for library supervisors to discuss
the need to order additional copies and determine which network library should

• purchase based on the “High Demand” list.

(
~

) Development of a book “Vendor Performance Analysis” to determine which vendors
offered the best service.

(5)  Elimination of Cataloging backlog through the use of OCLC cataloging data .

(6 )  Development of an on—line system for ordering, cla iming,  receiving, accounting,
cataloging and lending of library materiais.

The result-is a fully responsive computer—aided sy5tem with adequate
feedback for making operational and management decisions essential for prompt service
to library customers. The bonus is that in the process of study, design and
implementation of the system , many outmoded practices and concepts were discarded .
This is but one example where management tools and technology reinforce each other and
enhance the effectiveness of library services. Libraries in the future will find many
additional areas for similar management applications.

LIBRARIES WITHOUT WALLS

If there is one attribute that will characterize libraries in the future it
will be the off—site use of libraries. This is already apparent in many industrial
libraries and it will be increasingly evident in university, government and public
libraries. The reasons are obvious and stem from continuing developments in
telecommunications , computing and photography. There will , of course , continue to be
heavy use of printed materials held by libraries but much less need for people to go
to libraries to keep abreast of the literature and to place orders for library
publications. Low—cost terminals in homes and offices will bring quick access to many
large information banks , including library catalogs , and since information access will
be made easier we can expect more demand for information by library users. These and
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other developments will cause libraries to change many of their current ways of doing
business.

Although  marke t ing  as practiced in business and indus t ry  is almost unknown
• in libraries today, we sec a major change in the future . Libraries will need to

undertake market studies to determine what t ype of in fo rmat ion  needs exist and then
put together appropr ia te  in format ion  packages and bu l le t ins  for distribution to

• potential library customers. Convenient tear—off order forms for the information
advertised can then be sent back to the library where computer sorting can be used to
faci l i tate  prompt order fulfillment. In addition , libraries will provide custom—made
information services on a one—time basis or on retainer in much the same way as
provided by information brokers today. It is not unrealistic to expect wide use of
home television sets for receiving library information since there are no technical
barriers to such use. What is needed is an imaginative program and effective
promotional efforts that will bring the idea to life. We should see this evolve in
the near future.

In academia there will be continued growth of current trends to bring into
coincidenoe the information powers of computers and libraries , both organizationally
arid physically. Along with this we can expect also the merging of audio—visual and
technologically assisted education facili t ies into an educational resource center.
These changes will have their impact on libraries and should contribute importantly
to the spread of individualized learning centers where the full power of information ,
no matter what its format , can be applied to the educational process. Traditional
teaching patterns are hard to change and it will take time for this concept to be
implemented but the logic surrounding it is well based and eventually should prevail.
Libraries will become much more involved in education per se and will serve as strong
adjuncts to the university teaching and research staff. As in other library
operations , much of the work will be done through communication centers and provided
off—site to library users.

TECHNOLOGY AND LIBRARIES

In all of the foregoing the important contribution of technology to future
library operation is apparent. This is not a recent phenomenon nor is it peculiar to
libraries. However , it has been only about 15 years since libraries first began to
look seriously at technology as aids to library work. The unveiling of adequate
computing and photocopying services at that time was a major factor in stirring
library interest. Until second generation computers and Xerox copiers became
available , the principal technical interest of libraries was centered on microfilm.
Somewhat more surprising was the failure of most libraries to sense the implication
of new technological developments for future library operations. The same applies to
important telecommunications advances that  were occurring at that time.

• There is still considerable reluctance to th ink  technologically about
library matters but there is a growing awareness that many of today~s library problemsare not going to be solved without a large technical input. Certainly anyone

• concerned with the future well being of libraries must recognize this. Much of the
reluctance to use technology stemmed from lack of knowledge of technical matters
generally——librarians have not had technical training or experience for the most part.
Some of it derived from misguided adventures into computerland and that resulted in
unhappy fa i lures  which in turn reinforced the doubts many librarians already held .
All this is now changing and today the successes far out—weigh the failures.
Fortunately the “bandwagon effect” has all but disappeared and technology for
libraries is more properly viewed as an economic and operational necessity for
conducting library business. With this enlightened perspective we shall look to the
next ten years as the decade when libraries generally will make more progress than
they have made in the last -100 years. Should there be any doubt of this possibility,
perhaps it is sufficient to say that most of what has been projected for libraries in

• - the future has already been done by a few libraries(5).
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— From ETC to ITC , the Inte rnational Translations Centre

0. van Bergeijk
Director International Translat ions Centre
10 1 Doelenstraat
De i f t , The Netherla nds

SUMMARY

The participation of a greate r number of countries of the
world in the fu rther development of science and technology will
probably make the language barrier stronger instead of weaker.
In many cases the scientists of these countries will not use
international languages for the communication of their research
results.  Yet science and technology should not be tied to
national boundaries; therefore, tools must be developed to break
the language ba rrier.  Translating by computer may be the solution
fo r the future .  However , human translating , possibly machine—
aided, will still be the most effective tool now.

International co—operation is needed to make optimal use
of existing scientific translations . For this purpose the
International Translations Centre (formerly the European Transla-
tions Centre) was founded in 1960. Possibilities for future
expansion and international co—operation are suggested for the
near future and on a long term basis.

~~~GUAGE BARRIER

Since the building of the Tower of Babel. the people of the world have been divided , not only by
oceans and mountain groups, but by the serious invisible barrier of having to speak in different languages.
This language barrier has been the most impeding barrier in human relations . Of course , ways have been

• sought to bridge this linguistic communication gap, to reduce the barrier  of mis understanding due to
language differences. None of the solutions have proved very successful to date. Artificial languages such
as 100 , Volapiik and Espe ranto have only contributed to the problem : that is created more languages for us
to cope with. Thus, today, we appear to be further away from the ideal situation than we were in the
Middle Ages , when Latin was the common language of the educated people of the world. It would seem log ical
to assume that with current scientific and technological knowhow, that this probl em would have been solved

• by now, or at least would be soon. However , this is not the case. We live in a time when it is possible to
Contact a Russian , Ch inese or Japanese colleague within a few minutes , just by lifting a telephone. In
orde r to speak to him though, it still takes years to learn his language . Linguistic skill still takes a
long time to acquire .

BREAKING THE BARRIER

NATO in its treaty thought to do something about communication between its member countries. It
prescribed in ar t ic le  14 of the treaty, that  Eng lish and French should be the working languages of the
organisation and , within this organisation that has been the attempted solution. However, it is short~
sighted to perpetuate a communication system which applies to only one area. To be of any value to mankind ,
such a system should be applicable anywhere and everywhere. In this assembly, it is not too strange to use
the mili tary si tuat ion as an examp le. In this area of society, it is of the utmost importance that military
coninanders know not only the strength and the capabilities of their own fo rces , but also as much as
possible about that of their enemy . It is therefore not surprising that NATO, in conjunction with its
membe r countr ies , has developed a strong mil i ta ry intelligence service which provides current data on
act ivities outside the t reaty.

Mil l ions are spent on very sophisticated apparatus used to gain i n t e l l i gence data abotir  possible
• adve rsaries. But there is also information readily available , for which no expensive equipmet t is needed ,

which is published in journals and reports but accessible only to those peop le who can read the language
in which the article is written. This demands for translations . In practice this is not as simple as it

- • 
sounds. Mode rn computer techniques have not yet reached the stage that t rans la t ing  can be done by the push

• of a button and a t ranslation of a par t icu lar  document produced wi th  a flick of a switch . We know that for
• 

• several years scientists have been working towards such a goal and in some cases in the U.S.A. and in
• Eu rope they have made remarkable progress. At th i s  moment we are s t i l l  a long way off  th is  ideal goal ,
• however I believe that this will  be the ultimate solution. Human t ranslat ions , o f t en  computer ass is ted  as

is done in the Bundessprachenamt and at the European Economic Communities headquarters in Brussels , are
still the only way to solve the problem effectively. The idea to use one language for all scientific
public ations has not been the solution. This may be possible in NATO , where there are two official
languages. There is ho’~,ever , a growing scientific community, outside NATO , to which this rule does . t
app ly.

LANGUAGE PROBLEMS ARE INCREASING

As new countries become industrialised , more research is done outside the Western area . A first
reaction to this expansion may be the bel ie f that  the research publ ished in these other languages is not
impo r tant  enough to warrant  a t t en t ion .  This  a t t i t u d e  does prevail  in many places .
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The avalanche of published research has grown so much that the less accessible mater ia l  tend s not to
be used and the risk of duplicat ion of work and other possible losses is taken for  granted.  But wi th  this
at t itude the resul ts  of important research may be lost .  According to Dr. Engelbert ( I ) ,  it was possible ,
a t the beg inning of this cen tury,  for a scientist with the three languages — German , English and French —
to read nearly all the important Chemistry publications , beca use 93 ,5% of all scientific work was written
in these three languages. Today, however , important scientific knowledge in the field of Chemistry is
published in more than 50 languages. The Russian language is the second most important language , f ollowed
by German , French and Japanese.

But what about the importance, the usefulness of literature written in a foreign language. Dr. Chan(2) says — and I could not agree with him more — ‘It seems tha t there are so many var iab les  involved in
any attempt to assess the intrinsic importance of foreign language material that no satisfactory indica-
tions have yet been derived” . The user can only assess the importance of literature to which he is
referred , when he has read it. Just because the literature is written in a language he does not master,
does not mean that this literature is not important .

When searching through the li tera ture , the appearance of foreign material happens more often now
than before because of the increased use of data bases . In these data bases the literature listed is not
limited to a certain area or a certain language . According to H. Collier (3), who carried Out a count
between the years 1970—1975, in the Ins titute for  Scienti f i c  Informat ion da ta base , the U.S.A. journals
account for 37% of the journals , European journals for 54% and the rest of the world for 9%. And
according to J.A. Schulkes (4). the division of the Chemical Abstracts data base is as follows : West
European languages 65%, Russian 25%, East European languages 5%, Japanese 5%. And that those journals
are not all wri tten in English and French L. obvious . Thus when using data bases, users are very of ten

• referred to literature in a language they cannot read . J.A. Schulkes (4) speaks of the use made at the
Phil i ps Research Laborator y of the European Space Agency data system, in which 5.5 million abstracts of
technological and scienti f ic  documen ts are stored . He says : “As all abstracts are in English. there are
no major problems at the selection procedure . Since this system was put to use the need for translations
of the orig inal documents has quickly increased” . The abstraccs having been translated into English have
revealed the impor tance of the orig inal documen t, hence the increase in demand for translations of foreign
works.

TRANSLATIONS

The need for translations is thus obvious , but translating is very expensive and very time consuming .
Good translators are often difticult to find. Besides knowing the language , translators should also have
some knowledge of the terminology of the subject. Such translations can aid the spread of existing
knowledge and thereby prevent the dup lication of work through ignorance due to the language barrier . For
this purpose a wide variety of translation schemes have been set up, from ad hoc translation to
simultaneous publishing in two or more languages , including many types of selective translation, abridged
translation and cover—to—cover translation. However, the delay and the relatively small range of cover—to—
cover trans 1 ations causes a flow of many thousands of ad hoc translations a year . These cannot easily be
controlled , as they are spread all over the world , and are often prepared and available in limited
numbers, perhaps in a single copy. In order to prevent this duplication of translating effort and to ensure

• a better dissemination of existing translations , thus promo ting international and national co—operation ,
several networks of translations agencies, holding centres and international clearing houses have been
developed in the U.S.A., Europe and Latin America .

TUE INTE RNATIONAL TRAN SLATIONS CENTRE

The In terna tional Transla tions Cen tre in Deif t, The Ne therland s, is one these centres. In 1960 the
European Productivity Agency of the Organisation for European Economic Co—operation — the predecessor of
the Organisation for Economic Co—operation and Development — sponsored the setting up of the European
Translations Centre. The aim of the Centre is to integrate East European and Asiatic scientific literature
into Western technical knowledge. It should serve exclusively the scientific and technical cause and be
comp letely unfettered by any political considerations or bias. The object of the Centre was defined as:
“To encourage , improve and fac i l ita te the use of li tera ture which has been wri tten in less access ib le
languages and which is of interest to science and industry, and thereby to promo te in terna tional co-
operation in this field” . The Centre works in co—operation with ten national translations centres , and any
national or international institution or organisation in a position to contribute to the aims of the Centre.
An international Board of Management directs and guides the ac tivi ties of the Cen tre , and is composed of
representatives appointed by the par ticipating countries, namely: Belg ium. Denmark , France , Federal
Republic of Germany, Japan , The Ne therland s, Norway, Spain , Sweden and Switzerland . However , other
organisations, scien ti f i c  ins ti tutes , universities , research cen tres , translating bureaus also contribute
to the aims of the Centre by notifying the Centre of translations prepared by them or for them, so that
they can be used again by others.

• The main function of the Centre is to keep a central referenc e catalogue of translations and to run
• an information bureau which handles requests for and information on translations . The Centre does not

• prepare translarions itself , but acts as a clearinghouse for scientific translations. Its main publication
is the mon thly ‘ World Index of Scienttfic Translations and List of Translations Notified to the
International Translations Cen tre ’. Other publications are~ “Transl at ions Journals” — a l i s t of periodical s
translated cover—to—cover , abstracted publications , periodicals containing selec ted articles and
multilingual publications — and “Translation News”, a jo ur nal , which appears irregul arly and gives
informa t ion on documentation of translations . At the end of th i s  year “Trans la t ions Jou rna l s ” w i l l  appear
under the name “Journa l s  in Transla t ion ” when it will become a joint publication of the International
Translations Centre and the British Library Lending Divisi on at Boston Spa in the United Kingdom .

Now let us examine some fi gures about the Centre. In 1976 , 8.214 requests for translations were
received. Of these , 1933 translations were located , of which 148 were supplied by or via the Centre . In
this respect it should be born in mind that the task of collecting translations is not given as a primary
func tion of the Cen t re ,
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The Centre has to ensure access to information as to the existence of translations , and the holding and
sto ring of which to be done by other organisations , mainly libraries. In the U.S.A. this is the National
Techn ical Information Service for government sponsored t ranslat ions and the National Translations Center
for the others. In Europe you will find all or nearly al l  t ranslat ions into English at the British
Libra ry Lending Division and those into German for many of the technical subjects at the Technische
Informationsbibliothek and in France the Centre ~ational de Ia Recherche Scientifique holds mos t of the
translations into French. When quoting numbers of reques ts for transla t ions , I mean those dealt with at
the D e l f t  Centre.  Of cou rse we do not know how much information is collected from our monthly publicat ion

• the “Wo rld Index of Scientif ic Transla t ions and Lis t of Translations Not i f i ed  to the Internationa l
Translations Centre”. This publication is sen t to a large number of organisations all over the world , and
all main libraries and the most important research centres are subscribers. And through this publication
every month roughly 2000 scientific and technological translations are announced; this means + 24.000 a
year , all of which are listed in the Cumulative volume at the end of the year. Five—Year Cumulations are
available for the periods 1967—1 971 and 1972—1976. The bibl iographic de tails  of the translat ions are now

- - also stored in a computer and we hope to make them available on magnetic tape in the near future.

FUTURE DEVELOPMENTS

And so I have come to a future role of the Centre. The main and most important item on which the
Centre has now focussed its attention for the near future, is to improve international co—operation in
the field of translation spotting. Contacts with other organisations in the same field have been made.
For instance a proposal with the U.S.S.R. on co—operation of available collections of translations,
exchange of experience , cataloguing techniques , exchange of publications etc. is under consideration.
Translations should play a greater role in the dissemination of scientific information , as translations
themselves form an integral part of the entire flow of information. I believe that the Centre should not

• be limited to translations of documents originally published in the so—called difficult languages, but
should expand to all --~guages and should also expand to other subject fields and discip lines , e.g. the

• social sc iences. l’~ ~ire also thi nking about the utilization of microform techniques for publishing
informa t ion, the dissemination of information by subject, the use of on—line retrieval , the standardiza—
tion of the input formats, and a standard numbering system for translations. In some of these areas we
have already made a thorough investigation of the possibilities , in others we are only at a very
preliminary stage.

We have to continue co—operation in the international field to overcome the language barrier , which
instead of disappearing shows its influence more and more. We may expect that many more countries than at
present will contribute to scientific knowledge. In particular I expect contributionsto increase from
those countries of the so—called third world, Latin America, the Middle Eas t, Africa  and Southern and Eas t
Asia , as I do not expect they will use English all the time as a means to overcome linguistic barriers.
This has not happened in the Old World and there is no reason whatsoever , that it will in the New World .
At the very best a limited number of international languages will be accepted: English for the Old World ,
Spanish for Latin America, Swahili for Central Africa , Arabic for Northern Africa and the Middle East,
Russian for the Soviet Union and Eastern Europe and Chinese for Southern and Eastern Asia. However , even
the acceptance of these six coimnon languages will not prevent publishing in national languages. Here again
we have seen that scientists in the Old World use their home language often enough, and there is no reason
to believe, that the New World will follow a different pattern. This is not solely because of nationalistic

• feeling , if this is what you expect me to say, bu t mainly for practical reasons. There may be other reasons
to publish in the own language, e.g. It is easier to express oneself in one’s own language; some research
resul ts may be especially app licable to situations in one ’s own coun try,  for example when sociolog ical
matters are involved; and scientists must also keep their fellow countrymen and in particular their money—
suppliers informed about their activities . If many more countries start to participate in science , the
number of scientists will grow very rapidl y, which means, that there will be a greater need for a much
wider dissemination of information in at least the six core languages , which I mentioned. This will impose
upon us the problem of creating multilingual thesauri with a sufficient depth to include Spanish, Swahili,
Arabic , Russian and Chinese. Until now most of our research in creating good thesauri has been based on
one single language, English. We may expect, that — with the addition of new countries and their
scientists to the pool of science — that the amount of information will grow even more than during the
last eighty years. Scientists will become more specialised than at present and the study of psychological
and sociological factors will greatly increase resul ting in new sciences like psychonomy, socioinediology
and ecosophy . And yet again we may expect, that information will be coniminicated more quickly than at
presen t, that information will be much more specialised than it is now and finally that better tools will
be developed for direct access to information f i les, not references, but to the actual data on a
multilingual basis. Tools will be developed not only for retrieving data according to a profile of
interest, bu t according to your level of in teres t, or even levels of education. Therefore one could ask
for summaries of texts (or oeuvres) of various length to be produced automatically in one ’s own language
(or at least one of the six core languages) according to one ’s profile of interest, level of interest and
level of education. This future may seem unbelievable , but in fact it has begun already now with automatic
data retrieval from natural texts.

CONCLUSION

From wha t I have said , it is clear that the barrier created when the Tower of Babel was destroyed ,
• still exists , and will influence the free flow of information more and more in the future. We have reduced

the problem in NATO and in the Western countries , but worldwide, the problem has not lost its magnitude.
Wi th this in view it was not strange that in 1975 the Board of Management of the International
Translations Centre decided to change the name from European to International . We hope that we can
continue to contribute in the future to a better exchange of scientific information, and thus con tr ibute
to a be tter unders tanding between the people of the world.
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ASSESSMENTS OF DEFENSE INF ORMATION AND DOCUMENTATION NEEDS

Hubert E. Ssuter
Administrator

Defense Documentation Center
Alexandr ia, Virg inia 22314

SUMMARY

Historically, the Defense Documentation Center (DDC) has been , and still is ,
a trad itional document and bibliography oriented activity. It is responsible for
providing the appropr iate data and documentation to increase the effectiveness of
scientists , eng ineers , and others within the Department of Defense (DoD) and its
contractor organizations , who manage by fa r, the largest portion of the U.S.
Government’s bud get for the research , development , test and evaluation program.
However , it was realized within the past few years that the scope of the Center
is too narrow to continue satisfying its user population in today ’s re search and
deve lopment community. DDC has reached a “crossroad” in its evolution as a major
scientific and technical information service center, As a consequence , formal
studies have been conducted to synthesize the predictions of user requirements ,
as well as the forecasts and trends in information technology, into a set of

• realistic , well—conce ived and documented technical objectives for DDC programs
in the next decade ,

B ACKGROUND

DoD Technical In format ion  Program

Scientific and technical information (STI) is an integral part of the research , development , test and
evaluation program of the Department of Defense (DoD). Within DoD, the STI program provide s for  acqu i r ing ,
handling, and disseminating technical data and documents or their abstracts , publishing technical journals ,
prepar ing  and conduct ing technical  meet ings  and symposia , and d i s semina t ing  in fo rma t ion  acqui red  by a l l

• other means, that support DoD research.

The policy related to DoD’s technical i n fo rma t ion  program o u t l i n e s  requirements for the timely, effec—

3 t i ve  and efficient conduct of missions related to the pursuit of a well-organized , thoroughly coordinated ,
comprehensive program. This program provides for the interchange of technical information within the DoD

• community and its associated contractors , and with other Federal agencies and their associated contractors ,
• to the maximum extent permitted by security.

Of spec ial significance to the program are the DoD requirements concerning the use of ussdern techni ques
for information processing, and the design of systems which ensure partici pation with other information
systems within Federal Government activities and the civilian community, engaged in scientific and technical¶ activities. The purposes for these requirements are to ensure contin~’ us and read y exchange of information ,
and to avoid dup lication of e f f o r t s  and resources .

Current Sta tus  of Technical In fo rma t ion  Programs

However, such objectives have not been full y achieved. Over the years , dup licate efforts and resource s
have resulted in the development of storage and retrieval systems for technical documentati on and information
related to ongoing research efforts. Separate systems , with overlappi ng data bases , were developed to
accomplish essentially the same or closely related objectives. Many computer-based information retrieval
systems were developed and operated independently, without considerations to the needs l~~r uniform standardi-
zation or compatibility with other systems , or the needs of users. The conspicuous lack of cohesive and
effect ive planning for technical needs , not onl y in DoD but throug hout the entire scientific and technical

-
~~~ ; community, tends to limit the effectiveness of vital communications in the present—day research cousnunity.

Emerging Reguirements

Today, the DoD technical information program must increase the effectiveness of some ~ )O,OOO scientists ,
- • 

engineers , and others in DoD and its contractor organizations , who manage by far , the largest part of the
Federal Government’s bud get for research , development , teat and evaluation. It has been estimated , in a

- . report produced by the Office of Science and Technology within the Executive Office of the President , th at
a ten percent gain in scientific and engineering productivity might be possible with improved information
systems. Consequently, the technical information used by engineers and scientists is one of our most

• important national resources. The effective use of this resource is very important to current and future
research and development programs.

Alth ough considerable progress has been made in the management of technical information since l%3, a
great deal remains to be done within DoD and throughout the entire scientific and technical information
community. Better management , coordination , and partici pation with other information systems will improve
the effect iveness of all the technical informatio n programs throughout the research and development (R&D )
community, without increasing the overall costs. The DoD can , and should , p lay a leadership role in
Feder al , national , and international efforts to improve technical communications in support of R&D p r o g r a m s .
However , th is position can be achieved onl y when a total effort is made in p lanning programs properly.

_ _ _ _ _ _ _ _ _ _ _ _  
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Defense Doc um en ta t i on  Center and D e f e n s e  Informat ion

The Defense Docum entat ion Center (DDC ) is a major  component in the technical in format ion  program of
the Department of Defense, DDC’s roots go back to 1945, when t i e  Air Documents Division (of the then Army
Air Corps) collected technical reports from the Office of Scientific Research and Development , along with
the ~~rl d War II German and Japanese documents that had been screened by the Air Documents Research Center
in London , England, In 1947 , the Air Force and the Navy Bureau of Aeronautics combined efforts to ieestablish
the activity as the Central Air Documents Office (CADO), when the Air Force became a separate department
from the Army •, ir Corps. Then, in 1951 , the Secretary of Defense combined a number of operations to establish
the Armed Services Technical Information Agency (ASTIA) to assume the functions required for the technical
information program. The new agency was placed under the management control of the Air Force and the policy
contro l of the Defense Research and Development Board , ASTIA was rename d the Defense Docu m entat ion Center
in 1963 and pla. ed under the management control of the Defense Supp ly Agency, with policy control transferred
to the Director of Dei~~ se Research and Engineering, Office of the Secretary of Defense.

During these years , the mission of the Center was expanded to include responsibilities for acquisition
and dissemination of technical documents and information related to four separate research collections in
three stages of performances — comp le ted , current , and planned.

APPLICATION OF PREVIOUS STUDIES IN STI PROBLEMS AND PROGRAMS

DDC’ s planning efforts today are being directed toward a marketing approach which advocates satisfaction
of user needs. Two formal studies of such needs were conducted for DDC in the mid—sixties . In 1965, the
Auerbach Corporation conducted a Phase I (In House) User Needs Study; and in 1966, the North ~gnerican

-
• 

Aviation Corporation conducted the Phase II (Defense Industry) study. The objectives of these studies were
• to: (1) develop an understanding of the scientific and engineering process and its technical information

needs , (2) def ine implications for current and future DoD scientific and engineering information systems,
and (3) provide information to guide administrative decisions on the scope of DoD scientific and technical
information programs.

The studies incorporated demographic data related to the user community, and to behavior patterns con-
cerning needs, acquisitions , and uses of information sources. Included also were the various types of in—

• formation systems used to obtain scientific and technical information within the R&D community.

• As a result of the conclusions and recommendations of these studies , DDC took the following actions:

. Developed the Defense RDT&E On-Line ( termina l) System
• Performe d experimental  programs with selec ted Army laboratories and selected users in the provision

of Selective Dissemination of Information (SlIm)
• Produced current awareness bibliographies , recurring management information reports related to three

da ta collec tions , and initiated the Automatic Document Distribution (ADD) program
• Produced and disseminated cumulative indexes
• Started develop ing a machine—aided indexing/natural language data base , and
• Began experiments with DoD Information Analysis Centers.

Since those early studies, there have been rapid advancements in the information technology field.
This, combined with the increasing complex ity in the technologically oriented user environment , demands
skillful management and increased awareness of other information resources.

• 
• 

Therefore, to update the available information regarding the needs and uses of technical information ,
and to ensure current knowledge of advancements since the previous studies , DDC began, in 1974, the process

• of establ ishing a well-conceived plan for allocating resources and defining long-range STI objectives. The
achievement of this effort will assist in satisfying projected requirements of the user community during the
1978—1988 period.

DDC USER REQUIRDIENTS AND PLANNING STUDY

Grneral Description

A contract was awarded to Au~ rbach Assoc iates , Incorporated (AAI) in 1975, to assess the current and
future needs of the Defense RDT&E community for DDC scientif ic and technical information services, and to
provide a basis for establishing objectives , p lans , and priorities for information systems and services
over the next 10 years. Their proposal was selected from among eight others by an evaluation team repre—
senting various military technical information offices.

In essence , the study was to identify:

• DDC’s posi tion today in terms of satisfying its STI mission
• • DDC’a requirements to plan objectives to accomplish improved information products , serv ice s, and

• - systems by 1988, and
• DDC ’s role in the overall R&D information comnunity in the decade of 1978 to 1988.

The basic study consisted of three surveys followed by an expert panel review to determine the feasi-
bility, desirability, and probability of timing the proposed list of events related to information technology
or service which were ascertained during the surveys. The four general phases of the eff ort consisted of:

(1) A user survey of DoD and DoD—contractor personnel to provide baseline data on current levels of
awareness and satisfaction with information services and time-p hased user requirements.

(2) An interagency survey of selected agencies or activities which are prominent sources of information
services, or are scttve in the information field , to identify their objectives for the next decade in order
to define DDC’s future interface with the external technical information community.

(3) A survey of the l iterature for potential sources of advanced technology that may affect technical
information transfer techn iques in the next decade .

IL ~ - - : : ~~~—~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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(4)  A t echnica l  expert  panel eva lua t ion  of the data from the previous sources to identify time—phased
techn ical events that are p o t e n t i a l l y  desirable object ives  for DDC development efforts.

Each of the survey efforts , and the expert panel review, were published in interim technical reports.
The citations and AD numbers of these reports are listed in the Appendix. These reports contain detailed
descriptions of the methodology and findings of each phase of the study. The following descr ibes br ie f l y
each phase and selected items from the findings.

User Surve y

A significan t phase of the study was a survey of actu al and potential users of DDC—supp lied information
to define current and future needs , identif y problem s, and to ascertain opinions concern ing adeq uacy of
current information ptoducts and services. Data from this survey were analyzed to accomplish objectives
mentioned in preceding paragraphs,

Equal numbers of personnel were selected for random samplings within 100 organizations representing four
segments of the user market: (I) the key D0D/DDC—user organizations; (2) other DoD / DDC—u s er organizations;
(3) key contractor/DDC—user organizations; and (4) other contractor/DDC—user organizations. (“Key” organ iza-
tions were defined as the top 200 requesters of DDC documents , by volume of requests.)

Within each organization , three groups of interviewees were selected randomly on a proportionate basis ,
depending upon the total number of persons within each group. These included bench level scientists, manage-
ment personnel , and information support personnel.

The survey was conducted by telephone after preliminary arrangements were made with each participant.
Survey respondents were contacted initiall y by telephone , asked to participate , and appointments were arranged
for the tntervies~ Prior to the interviews , respondents were provided a packet of cards which contained
response alternatives to the questions to be asked during the interviews. Use of the cards helped to ensure
valid responses to the highly structured questions which were asked during the actual telephone inquiry, and
avoided the expense of face—to-face interviews.

• By an overwhelming majority, the users indicated that local libraries were their first choices for
sources of information , and that distant facilities (such as DDC) were among the last. The findings suggest
tha t DDC should:

• Concentrate its efforts on serving end-users through local libraries or information centers

• Increase decentralization or regionalization of its services , and
• Expand use of remote , on—site access devices such as on—line terminals.

- • 
3 There was a decided current- and predicted-need for improving the quality and usefulness of the response

or product of the information service. This, coup led with an almost universal finding among users that there
were “disadvantages” to the format in which information is obtained , indicates that DDC should move from the
current practice of providing only bibliographic , document—oriented services , to more specific information
and factual services.

Most users were unaware of the costs of information services. On the other hand , user responses indicate
clearly a willingness to pay slightly more money, than such services presently cost , for improved quality
(such as more precise , targeted responses) and reduced response time.

Their lack of awareness concerning most DDC services , and information resources in general , indicates a
need for improvements in DDC’s marketing, information and education programs.

Interagency Survey

This survey concerned personal interviews with key persons within selected organizations responsible
for information transfer programs. These persons either provide information services or are innovators in
information transfer techn iques. Fourteen organizations were contacted , tncludir~~, for example , national
services such as the Energy Research and Development Administration (ERDA), Nati nal Aeronautics and Space
Administration (NASA), National Bureau of Standards (NBS), National Technical Ir ortnation Service (NTIS),
National Library of Medicine (NLM), and some intra—DoD STI activities.

• - - Basically, three general topics were discussed in the one—hour interviews. These were: (I) current

1 ~ , operations within each activity, (2) future plan s for each activity — by 1988 , and (3) the organization ’s
role in the overall R&D information community in the decade 1978—1988. The objectives of these questions
were to define the current and projected STI environment externsl to DDC, and to identif y those STI inter—

• faces and problems that will affect DDC’s posture in the future STI transfer environment.

Following are some observations and implications arising from the in teragency survey:

• • The interagency environment consists of independent and often insulated activities , most having a
mission—oriented charter that focuses their interests upon specific groups of users. Similarl y, it is clear
that DDC’s primary mission is to serve the DoD R&D :onsnunity. Its role within the interagency environmen t
is a secondary responsibility; and assistance in the advancement of information processtng on a national
scale must be viewed as a tertiary responsibility.

• Much can be done to exp loit the full potential of available technology in support of STI processes ,
although technological problems are not as significan t to independent agencies as organizational and
economical factors. Nevertheless , these organizations should take advantage of the opportunities to
coordin ate and cotrinunicate in the development of improved information processing techni ques.

• The major information and documentation centers acknowledge the value to be derived from developing
information processing standards , bu t no real support will be given to compromising existing conventions
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unless s ignif ican t local advantages are real ized.  C o n f l i c t s  over present  processing standards , pa rochial
management interests , and the issue of pub1ic—ver~ us-private rights to information will continue throughout
the next decade.

• Localized fac ilities , such as l ib r a r ies, are expected to become a vital componen t of information—
prov iding organizations. The majority opinion was that local facilities staffed by trained personnel can
provide the end users with a higher quality of service than can a large , cen tralized facility.

• The true costs of information processing is unknown at the present time. Another unknown factor is
the potential sav ings to be gained through effective information utilization. Al tho ugh information has both
a subjective and pragmatic value to its users , these values are difficult to measure now. DDC and its peer
agencies will benefit by the development and app lication of econometric measures to their information
services.

• • Marketing efforts , includ ing brochures , training manuals , and other user—awareness efforts , have had
minimal success in those information agencies where they have been employed.

• A signif icantly difficult problem exists in access to , or delivery of , the full text of documents.
User dissatisfaction is expected to increase as the time span between completion of bibliographic search and
document del ivery widens.

• There is a trend toward the development of specialized data bases of scientific information , consisting
of factual data in computer storage, rather than citations to documents Containing facts.

• DDC’s major reliance on DoD technical reports for its SF1 data base is at variance with the policies
• of most agencies surveyed. DDC should broaden the context of its present services to respond to a wider

spectrum of DoD information needs. To accomplish this, DDC must find means of incorporating open literature ,
fact services, and specialized information resources into its scope of services. It should , to the maximum
extent possible , provide single—so urce access to permit users to query many potentially useful information
resources from and through a single point.

• 
Literature Survey

The literature survey was designed to provide background material on the current state—of—the—ar t of
information storage and transfer , and trends for the period 1978—1988 which were likely to impact on the
Defense community. In all , 68 sources were analyzed, The objective was to glean from the literature a

• number o f predicted events to be considered in the expert panel’s review.

Expert Panel Review

The Expert Panel Review phase was used to formulate a set of reasonable , time—phased assumptions about
future information technological , organizational , and economical factors. For this review, the resul ts of
the Literature Survey, the Interagency Survey and an internal review of DDC plans and operations were synthe-
sized into a list of future events that are expected to b~ especially relevant to the DoD information pro—

• ceasing and user communities.

The method used by AAI to conduct the Expert fanel Review was a composite of two Delphi-like approaches
to soliciting expert Op inion , and consisted basically of four steps:

(1) Development of a compend ium of factual data and potential events , and distillation of these data
into a basic list of 50 events.

(2) (Round I) This original Events List was evaluated by experts involved in information transfer at
the R&D, operations , and product-p lann ing levels,

(3) (Round II) The Events List was modified based on the results of Round I. The new Events List was
then reevaluated by two separate panels —— a panel of spec ia l i s t s  in informat ion technology (Ro un d h A )  and
a panel of individuals in influential positions in the information community who are concerned with long—
range info rmation science p lanning and adminis t ra t ion  (Round 115).

(4) Finally, the resu l t s  were analyzed to form a description of the fu tu re  s t a t e — o f — t h e — a r t .  Potent ial
short- , mid- , and long_range * goals were defined , and the events necessary (or desirable) to support these
goals were ident i f ied .

In the review process , each event wa s considered in terms of i ts importance , des i rabi l i ty ,  f ea s ib i l i t y ,
and probability t iming. The individual react ions of the exper ts  to each event were averaged , to give a

~ 
..; composite ra t ing  for the overall  analysis in comparing events against each other. Figure 2 shows examples

of some events that f e l l  at the extreme s in term s of des i rab i l i ty  and f eas ib i l i ty .  Figures 1 and 3 show
• events that  f e l l  at the extreme s in terms of the time period in which they are most likely to occur.

SHORT RANGE
EVENTS LIKELY TO OCCUR BY 1985 

PROBABLE TIME
• - OF OCCURRENCE
• • Automatic retr ieval  systems with b u i l t — i n  moni tor ing 1981

featu res
• Standardization of c i ta t ion  formats  fo r l i t e r a tu re  1982
• Duplication in acquis i t ion among data bases wi l l  be 1983

eliminated
• Minicomputers coupled wi th  perip hera l s  wi l l  tak e over 1983
many functions

• Personal interactive terminals will be available for 1983
less than 8500

FIGURE 1

*These time phases were defined as: short-range (before 1985), mid—range (1985 to 1995), and long—range
(beyond 1995).

• 
__ —----• -

~~ ~~~~~~~
-

~
—

~~~~~~~~
--- - -



MID RANGE
EVENTS LIKELY TO OCCUR BE TWEEN 1985-1995 PROBABLE TIME

EVENT OF OCCURRENCE
Most Desirable and Moat Feasible

• Most technical information retr ieval  by dial-up 1986-1990
commun ica tion l ines

• Facsimile tran smission competitive with po stal  service 1987-1995
in cost

• Paper wil l  be rep laced as primary numeric storage medium 1988—1995
by d igita l  media

• Standardized c i ta t ion and abstract formats  1982—1986
• Accessibility of many data bases through a sing le terminal 1986—19 94

Least Desirable and Least Feasible
• Computers desi gned specif ical ly  for b ib l iog rap hic storage 1984—1988

and retrieval
• Paper rep laced as document disseminat ion medium by f u l l  2003—2028

text  digi tal  media
• One interdiscip l inary subject vocabulary 1993—2000
• Federal technical information services to become se l f— 1987— 1992

supporting
• Dissemination of f u l l  text  of documents precluding need 1993—2004

for abs t rac t s  as ei ther  announcement or retriev~ 1 devices

FIGURE 2

LONG RANGE
EVENTS JUDGED TO TAKE PLACE BEYOND 1995 PROBABLE TIME

EVENT OF OCCURRENCE

• Paper wi l l  be rep laced as document storage medium by 1997
full text digital media

• Access to f u l l  text  data  bases wi l l  rep lace abs t rac t ing  1997
and indexing as searching tools

• Standardization will allow data bases to be merged in to  a 2000+
single f ile

• Paper will be rep laced as document dissemination medium 2000+
by full text digital media

FIGURE 3

Following are some of the basic trends in information transfer for the years 1978—1988 that were
• highlighted:

• Major advancements in information processing technology are expected before 1985. There should be
interim progress in the areas of standardization , multi ple data base access, and interactive search capabi1it~

• The greatest potential area for increased scientific and technical information service is in supp lying
factual data services.

• Eventual interdisciplinary data resource accessible to individuals through sing le access poin ts ar e
likely.

• Large-scale computers designed specif icall y for textual information processing are unlikel y.
Per ipheral and decentralized special purpose units , however, are desirable and feasible. Examples are the
Optical Character Recognition (OCR) and word—processor input devices for converting documents to digital
form at the source. However , it is unlikely that either of the above will be widespread before the late
1980’ s. This technology will lead eventually to complete electronic control of information processing.

• All exper t panelists stressed the need for users to have access to comprehensive information
resources , and that access to such stores must be direct and simple to use.

Study Results

Of course , the purpose of these efforts was to synthesize the predictions of user requirements , as well
as the forecasts and trends in information technology, in to a set of realistic , well-.onceived and documented
technical objectives for DDC programs in the next decade. The final report was to structure these findings
in a manner which can be emp loyed by DPC to generate its long—range technical and management p lans.

The final report of the AAI contracts was prepared in two vo l ume s, the ctta~ions to which are also
included in the Appendix. I will not attemp t to exp l ain the findings as conveyed by the final report because
I have already presented many of them in the discussion of various phases of the study. The most significant
problem areas , or forecasted events , recurred in the results of each phase as well as in the final summary.

In the final report , these  areas  were d i s t i l l e d  in to  a manageable  set of act ion i tems which , in the
Contractor ’ s v iew , DDC should pursue in order to enhance the scope and responsiveness of i t s  STI service to
the DoD R&D community. Specific SF1 objectives , and the component task s necessary for  their  accomplishment ,
were de scribed. The interrelationships and/or interdependencie s of these actions were identified. A time-
phased imp lementation plan was presented to include anticipated DDC capabilities and resources , as well as
the forecasted evolution of the supporting technology for the t ime period 1978 through 1988.

Now, the study having been conc luded , the real quest ion arises——Of what value is all of this to DDC?
First of all , we feel that AAI perfo rmed a very effective and creditable job of acquiring and anal yzing
signif ican t data and opinions related to Current and future requirements and trends for STI transfer. The
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reports r e su l t i ng  from this study provide DDC a very sound basis and rationale for use in cons ide r ing  the
di rection or emphasis for future programs, and in planning long—range investment or development activities.
Obviously, we do not plan to follow the contrac tor ’s propo sed programs to the letter , but they do provide
well—evaluated and useful recommendations for specific actions to be taken. In terms of long—range activity,
reasonable estimates of the time frames were included in which DDC should act to take advantage of evolving
technology.

There is another significant usefulness of this type of study. To paraphrase an old expression , “If you
cannot be a prophet in your own house , at least you can have a consultant come in and endorse some of your own
convictions.” This is especially true for such recommendations as—-increased DDC support to local or inter-
mediary activities , such as technical libraries (as opposed to concentrating on direct interaction with end
users) , increased involvement with information analysis centers as a major integrated subset of the DoD SF1
community, and expansion of our data base activity to include more comprehensive coverage of all STI relevan t
to the R&D community.

We have found very useful and appropriate also the goal-oriented program structure upon which AAI
formatted recommendations in the final report. Subsequently, we have adapted and app l ied this structure to
DDC’s program p lanning, which involves a similar framework of broad , mission—oriented goals and supporting
objectives.

APPLICATION TO DDC PROGRAMS AND PLANS

Development of Long-Range Goals and Oblectives

Using the results of the AAI study as a base , DDC is proceeding to develop a comprehensive program and
long-range action plan for providing SF1 services and support for the DoD R&D community. A small task group
was established in DDC to identify and def ine general , but comprehensive , STI service and technology related
goals toward which the Center must asp ire , if it is to perform its STI transfer mission adequatel y in the
years to come.

The first step was to reevaluate our existing program manager nt and planning structure , and reorient it
in terms of broad mission and SF1—service—related goals for DDC t • e~ hieve in fulfilling its role as a major
DoD 5Th Center.

The task group used the AAI study reports for its analysis. In addition , the group used such Source
data as relevant Department of Defense SF1 program regulations and guidance documents , several internal DDC
study and requirements documents , and several reports proposed by DDC user groups. Notable among the latter
were reports prepared by the Washington area Committee on Information Hangups and the Los Angeles Regional
Technical Information Users Council. (These are regional user groups consisting of repre sentatives whose

3 organizations are some of the major government agencies and government contractor activities.)

Two basic elements o f DDC ’ s overall program were identified—-the first being an Operational Program
which involves the routine and continuing Operation and management of the Center , and provis ion of programed
levels of products and user services. This represents  the major share of our concern and resources.
Operational program goals and objectives relate directly to our primary SF1 products and services and the
current and projected levels of workload , performance or production quality and quantity.

The second is a small, but highly scrutinized , Appl ied Technology Prog ram fo r identi fying, developing,
and imp lementing new STI transfer techniques sod programs. This is the investment or development—type
activity needed to ensure continuous evolution and growth in levels of SF1 service, and commen sura te
improvements in information processing techniques , through the app l ica tion of ava ilable in formation, equip-
ments (computer/micrographic), and management technology and concepts. It is the scope and direction of this
program to which the findings and recommendations of the AAI study are to be app lied.

What evolved was a descri ption of a DDC SF1 long-range App l ied Technology Program in terms of 17 goals
grouped into three broad categories, called Goal Areas. (A goal is defined as a broad , usually unquantifiable
statement of an aim , or desired end—resul t toward which effort is directed.)

The first Goal Area included those goals related to significant improvements in: (1) the quality and
time liness of SF1 operations, (2) the productivity of existing DDC SF1 processes to free resources for
support of the expanding scope of activities , and (3) the responsiveness to changes in user requirements.
The se goals are shown in Figure 4. Included with these goals are objectives to increase decentralization of
inpu t responsibil it ies and f unc tions , decentralization or regionatization of output functions , increased
emphasis on serving local information centers or libraries , automation of labor intensive processes, and
shared-cataloging and other support services to technical libraries.

The second Goal Area involves a number of goals rela ted to expanding the number of informat ion  services
and resources made available to the DoD R&D community by or thro ugh DDC. This is a key group of goals for

• the future. As shown in Figure 5, this area includes many of the concepts and recommendations considered
most critical and reported most frequently in all phases of the AAI study——

• Interagency/intersystem compatibility
• Access to evaluated or factual data
• More comprehensive literature coverage
• Single point access to multiple information resources

The third Goal Area , Figure 6 , represen ts the application of advanced or evolving technology to SF1
transfer processes, and provision of new types of products and services.

Using this  structure , DDC established mission and program goals to app ly SF1 technology to both current
and future operations. We are now in the process of formulating a comprehensive long-range management p lan
that integrates the requirements for expanding operational services, the expected impact of evolving SF1
technology, and the changing concepts of STI service. In preparing the p lan , goals are desi gned to include 
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corollary objectives. (An objective is defined as a tangible , measurable resul t  or intermediate purpose
iden t i f i ed  as a means of achieving a goal.)  In our App lied Technology Program , the goals, and their
suppo r ting objec tive s, serve as the basis for a project contro l system under which new projects and tasks
must show direct relevance to one or more program goals.

GOAL AREA I
IMPROVE EFFECTIVENESS AND EFFICIENCY OF SF1 PROCESSING

• Improve the Eff iciency of DOG Product and Service Processing
• Eliminate Dup l ication knong DoD SF1 Processes
• Improve Currency, Accuracy and Completeness of DoD SF1 Data Bases
• Improve the Qual ity and Responsiveness and Timeliness of SF1 Services
• Upgrade DOG Resources to Respond to Changes in Mission, Requ irements,

and State—of—the—Art
• Monitor User Acceptance of and Requirements for SF1 Products and Services

FIGURE 4

GOAL AREA II
INCREASE ACCESS TO AND USE OF STINFO

• Expand the Scope, Access to, and Uses of DOG Systems and their Compatibility
with Other STI Systems

• Develop Means to Access Evaluated Data Files and Information Analysis Services
• Increase the Number of Active DDC Users and Awareness Within DoD of SF1 Resources
• Increase Comprehensiveness of DOG Data Bases and Improve Access to Pertinent
R&D Literature

• Develop Programs to Transfer Research Results and Technology Between DoD and
the Civilian Sector

• Provide a Single Source of Information About Potentially Usef u l Source s of SF1

FIGUR E 5

GOAL AREA III
APPLY ADVANCED TECHNOLOGY TO SF1 PRODUCTS AND SERVICES

• Apply Advanced Techniques and Devices to Document Processing, Reproduc tion ,
and Dissemina tion

• Establish a Network of Information Systems and Other STI Resources Within DoD
• Develop Techniques for Automatic Abstracting, Extracting, and Indexing, and

3 for Accessing Information—Bearing Portions of Documents
• Provide Advanced Computer and Communications Capabilities for DDC 5Th processing,
Interagency, and Intersystem Networks and Computer Resource Sharing

3 • Develop Cost Effective Alternatives to Primary and Secondary Dis tr ibu tion of
Documen ts, Document Announcement , and Product Delivery

FIGURE 6

CONCLUSION

It is too early to tell how much of this plan will materialize, To use the old cliche’, DDC is, in
fact, “at a crossroad” in its evolution as a major SF1 service center. Historically, DDC has been , and
still is, a traditional document and bibliographic-oriented activity. We recognize now that this scope is
too narrow and wil l  not continue to satisf y our user population . We must develop techniques for ensuring
more comprehensive da ta bases , to provide information services (rather than documentation), and to o f f e r
access to other SF1 resources. We mus t seek more expedi tious , yet practical , methods for serving the
ul timate user , presumably through local information activities. We have initiated a major system redesign
and computer procurement e f f o r t, of several years duration, to improve our response capability to the
increasing and changing requirements. And , we are grappling with the problems of interagency networking,
with broad, easy access to inforjnation sources, while protecting the security of the classified and
sensitive data to which the same users also require access.

The solutions to these and other  p roblems depend upon our ability to assess , p lan , and manage properly,
a SF1 program that sa t i s f ies  the information needs of the DoD R&D conununity. I feel that the long—range SF1
requirements and the planning study have provided valuable insight for our management staff to discern the
needs and expectations of our user community, and those of our peers in the information business , a s w e l l
as to the technological trends and expectations. We are using this opportunity on which to base our re—
eval uations in perceiving and directing our SF1 programs and plans for the future,
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Data Base Sharing in the EIJRONE’P l~svironment

G.W.P. Davies, Principal Administrator, Commission
of the European Communities, D.C. XIII, Luxembourg

Summary

The E~JR0NET project is now in its implementation phase. Detailed preparations are underway to offer users
on—line access to some 100 different data bases on over 20 host computers via EURONET. This paper reviews
the achievements to date and work in progress, including the general design features and installation of
the telecommunications network, data base developments, a propoaed common command language and multilingual
aspects. A provisional list of data bases to be made accessible through ~ JRONET is presented, together
with the names of the host computers on which they will be mounted. The paper goes on to review key
principles and policies defining the framework within which BURONET services will operate and identifies
factors affecting the eale of data base services for which it is hoped to achieve some harmonisation
within ~IJRONET.

1. Background

On 24 June, 1971, the Council of Ministers of the European Communities passed a Resolution, which defined
basic Community policy for the coordination of activities in the field of scientific and technical
information within the Member States. This Resolution explicitly referred to the desirability of

3 establishing a ‘European documentation and information network’, stating that : “ in order to
achieve economic, scientific and technical progress it is important that scientific, technical, economic
and social documentation and dat a should be made available by the most modern methods to all persona
needing to use such information, under the most favourable conditions as regards speed and expense .... “.
Afte r several years of complex consultation between the Commission and the Member States, the principles
of the Resolution were made concrete in the form of an Action Plan, which was adopt ed by the Council of
Ministers on 18 March, 1975. This Action Plan covers the period 1975 — 1977 and has an overall budget
of around 7 million unite of account (approximately 8.8 million U.S. $). The main strategies of the
Action Plan are based on achieving coordinat ion among the Member States in three broad areas:

3 . Development and creation of systems in the various subject fields
. Created of a shared network for providing on—line access to information services

Development of skills and tools in information technolo~~r,

The EEJRONET project is centred on the second of theee areas, but does embrace many aspects of the other
two also, for example promotion of efforts to establish on—line Community services in cert ain subjects.
Its aim has been defined as the provision of an efficient and effective on—line Communit y- -wide service
to users of scientific and technical information under favourable economic conditions.

2. IURONET Progress

Although the first Action Plan runs until the end of 1977, it is already possible to identify some
significant achievements stemming front the ~ JRONET project:
2.1 Telecom munications facilities

Contracta were signed in December, 1975, whereby the nine PTT administrations of the Community’s
Member States agreed to install and operate a data communications network for IIIRONET.

The agreement with the P~fl~e represents an important milestone in European data transmission , in
view of the following facts:

— it aims at establishing international data transmission facilities specifically for
scientific and technical information

— the nine FTP administrations of the Communit y ’ s member states are implementing a common
tecbnolo~~r

— the agreement makes provision for the EIJRONET telecommunications network to become the
basis of a general purpose P’l’P—operated Community data transmission network

— other benefits are emerging with regard to standardisatiori of computer/telecotnmwiications
equipment and procedures. For example , the EURONET project has played a key role in the
development of the X25 interface and is the major influence in bringing about a standard
terminal protocol, ESP (32).

Earlier this year, a consortium of contractors was selected by the PTPs to implement the tele-
communications network for EURONET. The consortium selected is SESA—LOGICA , CARADATA , I’PALSIEL ,
CHRISTIAN ROVSING and SAlT. The detailed design work is still underway, but the broad character-
istics of the network arem
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— packet—switching technology, based on an adapt ation of the TRANSPAC network , which is in the
course of development and which will form the French national public data network

— 4 switching nodes, interconnected by 48 Kbite par second lines, located in Frankfurt, Londcn ,
Paris and Rome

— access facilities for terminals, located at the switching nodes and in Amsterd am , Brussels ,
Copenhagen , Thablin and Luxembourg

— the standard interface defined in the CCI’l’P recommendation ‘X 25’ will be used for connect-
ing host computers (or any packet—mode terminal). —

Implementation of the network is scheduled for completion by end—l978.

2.2 Common command language

B~perience shows that users find difficulty in changing from one interactive system to another.
Since a major benefit of EURONL’P will be the availability of many different systems via a single
access point, a study has been undertaken to examine possible ways of alleviating the problem of
multiple command languages. The study has concluded that a common command language for on—line
interrogation of data basf a via F1JRONEU~ is feasible. It is intended to implement the proposed
common command set on certain systems in the near future and to extend this implementation gradually
to other FIJEONET hosts as experience is gained.

2.3 Multilingual aspects

As a result of the work undertaken within the firBt Action Plan, a specifi c, separate programme
of actions has been launched. These actions include the creation and implementation of multi-
lingual tools, such as the compilation of multilingual vocabularies in selected subject fields,
the creation of terminology data banks and the development of automated translation systems.

2.4 Data base development

The FURONET project has provided a stimulus for the development of several cooperat ~ve data bases.
Notable among these are inventories of environmental and agricultural research projects , and a
data base on the econ omics of energy.

2.5 Harmonisation of conditions for data base supply

Efforts are underway to promote voluntary harmonisation of the conditions for supply of data base
• services via EFJBONET. Among such efforts is a set of guidelines for cooperation between data

base suppliers and host organisationa, prepared by the In ternational Council of Scient ific Unions
Abstracting Board for the Commission of the European Communities, These guidelines include
consideration of such topics as: definition of data bases and their deri vable services , conditions
of use, responsibilities of the host and the data base supplier, tariff schemes, etc. It is hoped
that these guidelines will be a first step towards more general harmonisation of the terms and
conditions of supply of information service in the context of FURONET.

3. Data base services to be offered

The primary type of service to be offered via FIJRONET will be dial—up terminal access for on—lime retro-
spective searching of a wide variety of data bases. Although discussions are still underway on the
exact mix of data base services to be offered in its initial stages , the broad epectr~ of likely
services is biown. Over 100 different data bases have been offered to be available for on—line access
through F2JRONET on 29 host computers. The provisional details of these offerings are :

Host Location Data Bases

1. British Library London area UK Marc, US Marc, Med.line, Toxline, Other
I - (BLAISE — British Library British Library data bases.

Automated Information
Service)

2. Infoline Londcn area CAB, INSPEU dat a bases , and other mainly
UK data bases.

3. Cnmputer Aided Design Cambridge Eugineering design.
Centre

4. National Computing Centre Manchester Computing Hardware, Computing Software,
Computing Services, Computing Education,
Computing Literature, Computer Installations.

5. Belgian Ministry of Brussels INIS
Economic Affairs

6. DIMDI/FIZ 1 Cologne Biosis , Cancerlina, Poisons data bank ,
Excerpta ?4edica, IBIS (Social Medicine)
CAB Index Vet erinarinS , Internat ional
Pharmaceutical Abstracts , Hoepi tal Affair.,
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Host Location Data Bases

Medline, Psychological Abstracts , Science
Citation Index (181), Toxlin., Sport Science.

7. ZAED/FIZ 4 Karlsruhe Astronomy end Astrophysics AbstractB ,
Compendex , Euergy, NTIS, BCE, IBIS, IBSP~~—Physics/Elect rotochnology/Comaputers and

- 
- Control, Mathematik, SSIE, NSA,

Physikalische Berichte.

8. I]~ /FIZ 3 Frankfurt CAB, Chemical Industr~’ Not es , I]X~—Speicher ,
Dechema, Kunstetoffe/ Kaut schuk/Faaern,
I~~— Patents dat a bank , Vt B.

9. IX)MA, ZDE/FIZ 16 Frankfurt DOMA mech, engineering data b?se, ZDE cisc.
engineering data base, IICF automotive
engineering data base, Compendex sub—set
(mach. and automotive engineering), INSPFU—
Electro-technology/Computers and Control.

10. ZMD Frankfurt AGRIS , Zentraler Dat enpool der Agrar—
dokiunentation, Food Science and Technology
Abstract s, SDIM, Deutsche Bibliographie ,
and several prospective other data bases
from various subject fields.

11. Instjtut Textil Paris TIflJS III

12. Institut 0. Roussy Paris Cancernet Sabir

13. Fédóration Nationals Paris Ariane
du B&timent

14. Necker Hospital Paris Drugs

15. Thermodata Grenoble Thermodynamic data

16. PLURIDATA Paris Chemical data banice

17. 1NRA Paris CAB, CAIN , APRIA , Zoology, Bioclimatology

18. French Host France Pascal data bases, NTIS, SSIE, ERDA,
Madline

19. SDS Fraacati CAB , SCISEARCH, INSPFX~ — Physics, Electro—
technology, Computers and Control , Compendex,
NTIS, World Aluminium Abstracts, NASA,
Electronic Components , AGRIS , Metadex ,
Euvironmental Science Index , Pascal Data
Bases , Pollution Abstract s, Oceanic
Abstracts.

20. C ommission of the Luxembourg Community data bases
European Communities

21. Datacentralen Copenhagen CAB, Food Science and Technology , Medline
(throu~~t SCANNE’r), Compendex.

22. CNUCE Plea Data bases on: ecology, geothermal science,
iconography, oceanography, legal documentat—
ion , fine arts, citation index (Italian
authors).

23. CNECA Bolognia Data bases on: biology, general and
inorganic chemistry, astrophysics

• 24. Supreme Appeal Court Rome Data bases on: legislation , jurisprudence,
• principles of national end Communit y law

25. Interfaculty Rome US Marc
Computing Centre

26. Monted .ison Milan Technical and economic data bases on basic
chemical industry. ‘Access ’ to the
Montedison libraries (bibliographic data).

27. CSATA Earl Meteorological data bank (concerning the
South of Italy).
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Location Data Bases

28. CILEA Milan Data bases on: human sciences , geophysical
information concerning Italy.

29. Joint Research Ispra Nuclear Bciences, material properties and
Centre other data bases.

In terms of the product mix that is emerging, about one third of all the data bases on the above h a t
is related very much to the hard sciences , (chemistry, physics, metallurgy, electronics and so on).
About a quarter are related to medicine and biology and the rest are distributed rather unevenly over
various subjects , such as eduoation, agriculture, law and environment • An import ant point of concern
is tue identification of gaps. At present there does seem to be a deficiency in the number of data
bases useful to the non—research side of industry. Patents are one example, but also other areas
like product information, market research data and so on seem to be inadequately represented at present .

Further analysis of t1~ list indicates that, of the hundred or so data bases there , 14 are in fact
of ered more than once. Of those 14, ei~~it are of United States origin , the others being mainly
European, although one or two are of an international nature. Two of those 14 data bases are offered
three times, and in fact four of them are offered four times, So there is some overlap in certain,
mainly major , data bases in the offerings represented by the project mix of the hosts. In this regard ,
i t  im~ important to note a resolution which was agreed upon at the Community ’s CIDST Committee in July,
1976 , which included the following statement : “Each Member State and the Commission intending to mount
data bases on FURONET will, make all necessary contacts with its partners , including the European
Space Agency, in order to encourage avoidance of waatef’ul duplication”. There is therefore the basic
intention to cooperate with regard to the overall supply of services to BFJRONET.

4. Principles and polic~es for FIJRONET data base sharing

A broad consensus of opinion has been reached within CIDST and the Commission on many of the key
principles and policies relating to the provision and use of FXJRONET services. These principles and
policies Specifically recognise the different interests of the many parties involved (users , PTTh ,
host computer operators , data base suppliers , equipment suppliers , the Commission , national authorities,
etc.)  and have the aim of presenting a balanced set of guidelines within which FIJEONET i~ifoxinationservices can develop. Among the important principles emerging are:
4.1 Equality of access

All Commnunity users should be offered ready, unimpeded and non—discriminatory access to and use of
information services connected to FIJRONET.

4. 2 Freedoms of choice
Every user muat be able to decide freely which information centre he will use.

4.3 Price

The price charged to Communit y users for access and use of information resources connected to
FIJRONET should be as low as economically practicable, easily understandable to users and should
be independent of the location of the user (excluding the local telephone charge for connection of
users to national entry points to FIJR0NEr) . It is recognised that the responsibility for fixing
the tariff level for a given service rests with the service supplier , but it is hoped that FIJRONET
service suppliers as a whole will gradually harm onize the structures of their tariffs.

4.4 Terminals

Users should be able to use a reasonable variety of terminal equipment, which may take the fo:~m of
visual display units, teleprinters (~‘r~ compatible) or line printers (200 lines per minute). The
technical requirements placed upon user terminals should be kept to a minimum.

4.5 User convenience

Special care should be t-~~en with regard to the convenience of users, for example conce
arrangements for using -the network, referral and passage of users from one host computer to
another , etc.

4.6 User evaluation of services
Appropriate means should be provided for assisting user evaluation of services, handling
suggestions and complaints, and generally consulting users on a regular basis.

4.7 User support
FIJEONFfl~ host computer operators must be prepared to make available sufficient user support to
ensure adequate accessibility to their services in all Member countries. It is recognised that
FIJRONET ie mainly intended for improving on—line access to data bases. However , the means by
which FIJRONET can also help users who cannot afford on—line access should be studied. Further’-.
more, it is planned to provide a user referral facility to help users find data bases appropriate
to their needs.

4.8 Standardisation
Standardisation should be introduced gradually and by voluntary cooperation among those concerned.
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It is expected that such guidelines developed in the context of EUHOMET will also have an imp ort ax t
influence in promoting cooperation in general among the Community ’s meeter states in the field of
scientific and technical informatio~.

5. Some key factors involved in the sale of dat a base services via EURONET

The multiplicity of parties involved in the provision and use of services via EURONET could imply a
complex contractual structure . Every effort  is being made to keep arrangements as s imple  as possible
and to harmonies wherever possible. Am ong the item s which need careful defin i t ion  but whirL do offer
opportunit y for harmonisation , especially wi th  the user in mind , are:
5.1 Definition of services

This is an essential starting—point , but is usually poorly defined. The type of Informat ion
required for the definition is~ content and format of data base, updat ing frequency , a-.-a ilable
software functions, output posSibilities, etc. Defining ‘quality’ of service is a probl em and
a practical solution is normally for the supplier to give a contractual assurance of his ‘best
effort s’s A crucial point which can and should be defined , however , is the period of notification
for changes in the service (e.g. software, data base content , complete withdrawal).

5.2 Conditions of use

It is normal for the data base supplier and the host computer operator to place certain restric-
tions on the use of any retrieved data, notably with regard to copyright and reproduction of
output.

5.3 Liability

The user normally has to accept a disclaimer for responsibility froc the suppliers involved for
any consequential damages arising out of errors or omissions in the data base and/or software.
More surprising perhaps is the frequent disclaimer for interruption of service and reduced
performance.

5.4 User support

Important conditions of sale for the user should be specifications of the minimum levels of support
from the suppliers, especially with regard to initial training ari d ins ta l la ti on , user manual s and
general back—up in the event of problems. It is usual for charges to be applied for these areas,
though approximately at cost.

5.5 Royalty payments

Built into the fee payed by a user t o a host operat or is normally some charge for use of a third
party’s dat a base. (t the present time this charge varies widely with regard to both the method
of calculation and th~ resultant price level. The method of calculation may, among othe rs , be
based on:

— connect hour charge

— ‘hi t ’  charge (either actual hits or percentage of hits in relation to total f i l e )
— fixed fee per search.

These naturally give rise to wide variations in actual prices for comparable searches and there is
a real need for harmonisation of approach here.

- - 5.6 Bil1~ng and collection procedure

In a multiple—host, multiple—data base network, the user faces the pomsibility of receiving
multiple—bills every time he uses the network. In the United States , the approach has typically
been to combine the fees for the network operator, dat a base suppliers and a singl e host on to a
single bill , with a singl e collection procedure. In Europe , with multiple—currencies , the
situation is 1e~s straightforward and the advent of EtJRONET with multiple—hosts means that the
problem could be very complex. There will be a real need to have a simple procedure which
combines as far as possible all the charges related to a given on—line search and to be able to

• make a singl e payment in local currency.

It seems to be in everyone ’s interest to simplify the contractual structure as much as possible ,
not only t o have consist ent clauses between suppliers of the same type but also between different
groups. For example, the ‘li ability ’ clause could be more or less standardised between the user
and the host operator and between the host operator and the data base supplier. In this way,f it is hoped to build on such common clauses to obtain general conditions of sale for as much as
possible of FIJRON~ P services.

6. Outlook

The date of entry into operation of EURONET is foreseen for end—l978, at which time Community sc ient i s t s
and technologists are expected to instigate on—line enquiries at the rate of several hundred thousan d
per year via the network. However, FURONF~P is already acting as a focal point for a wide range of
key information activities at Community level.

The current Action Plan covers the period up to the end of 1977. A second Action Plan for the ensuing
period is in the process of discussion. One of the major goals of this draft second Action Plan is
the provision for continuity of EURONET development and operation. Hence the forthcoming years should
see the emergence of a major force on the Community scene of scientific and technical information, as
FXTRONET provides users with on—line access to a wide range of dat a Lasec and host computero.
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LE BUREAU NATIONAL DE L’INFOR}IATION SCIENTIFIQUE ET TECHNIQUE (BN I ST)

by Mr J. Michel , BNIST, Paris

Founded in February 1973 , the BNIST (National Scientific and Technical information Bureau), is an
interministerial organization attached to the Ministry of Industry and Research.

The BN I ST is respons ib le  f o r

— p ropos ing  to the Government a suitable national policy with regard to the d i s s e m i n a t i o n  of
s ci e n t i f i c  and technical  i n fo rma t ion ,

— t ak ing  the necessary steps to implement this policy,
— carry cut the policy liaising wi th the various Ministries concerned .

TheBNIST includes a President , a Steering Commi ttee and a permanent S e c r e t a r i a t  which , under the
direc tion of Mr J. MICHEL has the task of preparing and following up the various courses of action
submitted to the Committee for its approval.

The BNIST has a budget  to f inance  i ts  a c t i v i t i e s  (7 ,5 MT in 1974 , 9 ME in 1975 and 9 .5 MF in 1976) .
This enables it to issue contracts for specific activities of short duration (2 to 3 years), to public
or private organizations. The task of the BNIST is to incite action , and its budget is therefore used
to provide s c i e n t i f i c  and technical  information which acts as a stimulus in support of normal financing.
In 1974 , 49 contracts were passed by the BNIST and 63 contracts in 1975.

I — SCIENTIFIC AND TECHNICAL INFORMATION FOR INDUSTR Y AND RESEARCH WORK CARRIED OUT SINCE 1973

The e f f o r t  of BNIST in this field concerned the following points

— a national network of scientific and technical information split into specialized networks to
correspond to the broad sectors of professional and economic activity chemicals , t ex t i l e s , ag r i cu l t u r e ,
nuc lear , energy, metallurgy , medicine , electricity, environment , etc.

Wi thin each sector the BNIST coordinates the activities of existing centers and develops not only the
supply of b ib l iographic  references , but the implementet ion  of data banks and the availability of eval uated
and synthetized information.

Each sector is organized in relation to the realities of the international Situation : development of
french expertise in a priority field (energy) use of a data base which b e n e f i t s  from extensive f a c i l i t i e s
(as Chemical Abstract in chemistry), a par ticipation in a worldwide organization with international
cooperation (INIS for nuclear activities — AGRIS for agriculture). A multilinguistic policy is encouraged

-
• by BNIST in all cases in order to make the french documentary material available to an international

audience.

— general services open to s c i en t i f i c  and technical o rgan iza t ions

I . SOS DOC : A national referral service , which is at present helping between 350 and 400
researchers in their quest for information sources (documentation centers , professional bodies , etc).

2. Regional Agencies , crea ted at Nan tes , Lyon , Toulouse to form a relay system between various
organizations and the information sources. These agencies carry out specific studies , in par ticula r
for  the Small and Medium Size En terprises , in collaboration with industrial relations delegates , regional
branches of the INPI (Patents), etc.

Their implementation has received the enthusiastic support of chambers of commerce and
industry .

— a policy of computerized information and networking : the use of data processing networks will
solve the problems of “regionalisa tion” of information (decentralized terminals) and of “democratization ’
(a light terminal costs 20 000 F). The BNIST has accorded financial support to the Cyclades network to
which it has linked the Thermodata data bank (chemistry—metallurgy) and the ASE (Agence Spatiale
Européenne — European Spatial Agency) at Frascati , data base which processes the broad american data
bases. In 1976, other french data bases will be connected (textiles — bui ld ing indus try — e t c . )  to

Cyclades which shall itself be linked to the Euronet European network , due to be set up at the beginning
fo 1977.

BNIST has also taken part in the cr eat ion of da ta banks (Thermoda ta a t Grenoble , a da ta bank for  medicines
at the Ne cker Hosp ital) and in the development of an automatic translation system (TITUS) for translating
abstracts in french , english , german , spaniah and soon arabic.

Fina l ly , it finances studies on the typology of data banks , documentary softwares , minicomputers . etc.,
in order to provide users with information to help them solve problems of automation .

— training of specialists and users : SNIST is at present financing a study on the statutes of
specialists and future requirements in order to prepare a policy for the training of specialists.
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In liaison wi th Unesco , it is participating in the organization of an annual post—university course.
In 1975 a course on multilingual thesaurus was organized in collaboration with the European Communities.

On the other hand , it is supporting special users training sessions for the use of networks and is
also prepar ing a long term p lan for users training.

— research in information sciences : the research in information sciences is based on 4 aspects

— representation and characterization of the information
— the psychosociological aspects of the transfer of information (producers , trsnsmitterc

and users)
— data processing equipment and tools
— economy of information.

In 1975 . 1 ,3 ME of the 9 MT representing the BNIST budget was devoted to research , 12 contracts were
negotiated following a call of tenders issued in 1975.

— international relations ENIST participates directly or through experts nominated by it , in the
work of the main international organizations the Scientific and Technical Information and Documentation
Committee (CIDST) for the European Communities — Unisist (Unesco) — information policy group (OECD) —

FAO (Agris and Agris—Tropical documentation system) — International Documentation Federation — ISO (work
on standards), etc.

Within the framework of bilateral relations , collaboration with IDCAS (Industrial Development Center for
Arab States) in Cairo which is financed by the Arab League will enable the TITUS system of automatic
translation to be extended to the Arabic language. (This work will be completed at the beginning of 1977).

II  — SCIENTIFIC AND TECHNICAL INFORMATION IN THE GENERAL INTEREST : PRO GRAM OF ACTION

While ensuring the continuity of work begun since 1973 , the Chairman of the Commi ttee has plac ed
emphasis on this new approach to BNIST activities. It is a question of making use of the BNXST organiza-
tion to encourage the development of scientific and technical culture in France generally. This program
is principally concerned wi th

• 1. S e  ch~~~~~~~~it,lication~ , both from the viewpoint of technical books and periodicals.

2. T h ! 2~~~L~ (press 
— television). Here it is a case of reinforcing the communications between

press services of research organizations and scientific journalists , to promote the publication of
acienti f i c  and technical informa tion , to encourage initiative for popularizing (in broadcasts and
magazines) this type of information , and to develop nev methods.

- 
j 3. Museums to ensure their coordination , promotion and modernization.

4. Films to develop the production of scientific and technical films and to encourage better promotion
of existing films .
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TWO YEARS EXPERIENCE WITH AN INTEG RATED
NATIONAL SCIENTIFIC AND TECHNICAL INFORMATION PROGRAMME

by

M.Cremer
IDW Frankfurt

We are in the middle of implementing the Information policy programme of the Federal Government and that
means, firstly, supporting existing information services and institutions , enlarging them, co-ordinating them more
effectively; and secondly, a very big. diflicult and expensive planning period to concentrate information services more
and more and to adapt them to the international and European inform ation policy devices. It means giving the
information and documentation fields in a country some sort of structure which of course offers certain advantages.
In fact , over the last year we have had a tremendous increase in users , mainly of computerised services but also of all
kinds of users, and this. I think, is due to better offers of information serv ices to better information instituti’)ns.

On the other hand in the last two years we have seen some new ideas or new points of view which stem to some
extent from ou~ information policy ideas when we wrote the programme. And I think the most important change is
the discovery that information is not only a raw material but a product or a commodity and that commercial and
economics aspects come more and more in the picture.

- 
In the very be~ ‘ining we , and 1 think some of my colleagues in this group and other groups, started with the

idea that documentation and information is something like libraries where the authorities are committed to do
something without any problems of selling, pricing, etc.

• r We also started with the idea that scientific information is mostly or only a matter of science and research - a
kind of input to science , a part of science , belonging to science departments. In the meantime we have become more

- - and more aware that we are in the middle of a commercial field like energy, like products , like raw materials and, as a
consequence, we are in the middle of the same problems of selling, markets , branches and so on. We have discovered

- 
through the greater power of information activities that we are faced with some kinds of competition: national
competition between industry and the public , competition between national services . European services or non-
European services.

We have some problems of monopoly and we have some problems to avoid monopoly in the information field
from the point of view of industry or from the point of view of government. We have in the European Community
some legal problems when government-supported information products , supported in the same way as oil, butter .
bread, etc., conflict with the legal provisions of the Treaty of Rome concerning competition, monopoly, etc . Another
very important aspect of competition at present is the competition or the difference between information services and
private publishers. This is partly due to the new technologies which enable you to store more and more information
and more and more letters in your automated memories. You are right in the middle of competition with the commercial
interests of this whole sector of printing, publishing, and mass media. Moreover, the general public has some restrictions
against the monopolistic power of governmental financed and controlled information systems and dependences of
information technologies like computerised test storage and handling broadband and facsimile technology, ultrarnicroform.
reprotechnique etc — whether or not this is justified.

These problems are magnified by the new networking technology where in principle everybody is able to use a
national network , or through a nat iona l n e twork, international networks , and that of course is a very new approach and a
new challenge to users to use more and more computerised information systems instead of printed information servi ces .
Nevertheless , in the meantime a lot of users are using printed materials , but to print materials you need more and more

• computerised devices. Another problem is the questio~ of using microform s and copies. There is real competition
between the interests of the users on the one hand and Ui: interests of the publishers on the other. This isa problem
where the libraries are concerned and I think it is a very important problem for future information policy.

If information is a product , this will , of course , affect the transfer of technological information to developing
countries. We shall have to handle this like ot her products , and I think that we should realise that this is of great
importance in our future discussions about the relations between the so-called “industrialised” countries and the others.
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In the implementation of our programme it was finally discovered that other types of info rmation are very much
in demand, cg . not only data banks in the field of science , engineering and technology but also in economics , stat ist ics.
products , by-products , consumer products , information services in connection with Technology Transfer , Innovation-
Transfe r, and so on, and i t is for  us a very new and difficult problem how to handle this and how to react to user
demands. We will have to adjust more and more to a very large clientele in the whole area of society, going across
the borderline of science . technology, administration , etc.
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UK DEVELOPMENTS IN SCIENTIFIC AND TECHNICA L INFORM~~T1ON

by

Jct~n Gray
Director , Research

and Developm ent Department
Britis h L ibrary,
Sheraton House

Great Chapel Street
London  W1V 4BH

SUMMARY

This paper reviews the most  important UK developm ents over the fast  twenty years. They
relate to libraries as wel l  as information services , and the pa per demonstrates the extent to which
decisions on developments have been related to research. Many of the developments described are
centred on, or stimulated by, the new British Library. Special attention is given to the growth of
library and informat ion  systems and networks, to litera ture  back—up services and to reviews of needs for
further developments.

BACKGROUND

1. There are two important features of the LIK informat ion .scene. First we have a SA,lde d iversi ty
of informat ion services , Second , most of these services are based on libraries , which provide library
as well as infor mat ion  services .

2. The diversity of information services springs to a large extent f rom sharing a language with
the USA . It has been possible in the UK

a) to avoid duplication of US effort on major , costly services such as CAS and
MEDLARS and so devote resources to services tha t complement and enrich
US pr ovision:

b) to sustain services that are produced in the UK with a substantia l market in
both countries and so increase their viability.

3. Users are n ow thoroughly accustomed to this established variety cf services . Many of the
services are tailor—made to sui t  the needs of individual users or small or~~ nisations . Some of them I 

-

are documentation services only — over three hundred machine—rea dable and other data bases are
produced; others concen tra te on da ta , di gests, and other analysed services; and others s t i l t  provide a
mixture of services to meet a wide range of needs . Many services are provided personal ly to a user , or
a team of users , and these are p ar t icular ly  well apprec iated by b oth academ - staff and practitioners .
There is , in a l l  this , some overla p of functions and duplication of effort, which at f irst  sight seems
wastef u l .  However , it has been defended , up to now, on the grounds that it gives users a wide choice
between alternatives and enables them to rely on the services tha t they pers onally find most helpful.  In
add ition compet i t ion  helps to keep service organisaticins efficient and conscious of their users .

4. The second feature of the UK scene is the existence of strong links between information services
and libraries . A high proportion of speclalised services are located in R & D centres, either within or
near to the libraries that serve the R & D staff and their ‘customers’ . Such libraries provide the
liter ature basis for the informat ion services and often organise the suppl y of documents to users . Since

k 4 a high proportion of total expenditure goes on ma in ta in ing  the l ibraries, it seems impor tan t  to treat
them as an integra l par t  of the information—b ’ansfer  process and to give them due a t t en t ion  when planning

• future improvements.

5. Much of the investment in UK libraries and informat ion  services has come  f rom public funds ,
whether it takes place in government departments , in public agencies receiving most of their money f rom
government, or in private institutions which receive public funds for specific purposes.  Government
depar ’trner ts have therefore rec ognised some respons ib i l i ty for ensuring the prov is ion  of in fo rmat ion
services to meet specif ic  needs . In the past , policies and practices have varied greatly f rom one
department to another and innovations have occurred sporadically and without  coordinat ion. But
increasingly these developments are forming part of a ctherent pattern , with the focus of policy interest
in an Interdepartmental  Coordinat ing Committee on Scientific and Technica l Information (ICCSTI).
There is no intention to create an integrated nationa l plan as in the Federa l Republic of Germany , or to
centralize as many policy decisions or funding operations as in France. But there is a clear intention
to ensure that all necessary responsibilities of government are identified and clearly allocated among
departments and agencies , that each responsible organisatton is encouraged to work to a positive and
consistent programme and that the activities are subject to regu lar review and coordinat ion by ICCSTI.

- — - ~ -— -i~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - T~~ . -



EARLY DEVELOPMENTS

6. The first post—war developments of any importance were , in effect, a strengthening of the
structure of spec lalised services described above . During the 1950s, as part of nationa l efforts matching
US Conditional Aid, the government continually stimulated improvements in information services aimed
primarily at industry and commerce . Many types of expermental service were encouraged in the grant—

• aided research associations, and regional organisations were encouraged to harness , pool and coordinate
their local resources — including testing and other facilit i es in labora t ories . On this foundation was built ,
in the 1960s, a large—scale and valuable extension service for small f i rms , centrally planned and
financed and operated locally from technica l universities and colleges . A service for small firms stilt
exists, but on a more modest scale now tha t infor mation resources within industry have become more
substantial.  The government’s development and extension service for agriculture, however , still  operates
on a large scale and complements the speclalised , hip-quality abstracting services of the Commonwealth
Agricultural Bur eaux which are located in the UK.

7. A second form of support to speclalised information services came with the creation of the
Nationa l Lending Library for Science and Technology , now absorbed in the Lending Division of the British
Library. Though started only in 1957 , this enterpr ise established wIthin ten years a large enough
collection and a fast and reliable enough service Cf loans and photocopies to become virtually indispensible
to UK information services . It now covers all subject fields , collects over forty — thousand journals  and
receives two and a half million requests a year (12% of them from abroad). Its success enables individua l
librarians to reassess their acquisition policies and If they wish, to redistribute resources between
acquisitions and services to users . Special librarians, and directors of information services, have in
general been quicker to use this opportunity than other librarians; but as pressure on library resources
grows, the opportunity is being more widely used.

PROGR ESS THROUGH RESEARCH

8. Apart from these early developments, it has become customary in the UK to base innovations
and improvements as far as possible on research. For this purpose the Office for Scientific and Technical
Information, now the R & D Department of the British Library, was set up in 1965. During its early years
there was a widespread belief that information science, a new and struggling subject, was about to enter
a period of rapid advancein which fresh ideasfor research would emerge spontaneously both f rom academic
instLtutions and from service institutions well placed to apply the results of research . CSTI therefore
operated at first somewhat like a research council , backing mainly unsolicited research through grants.
This belief was over—optimistic , however; the flow of research ideas, after a promising start, declined
significantly and CETI came under strong pressure from scientists, librarians and informat ion  special is ts
to take a more active role in identifying important issues requiring research, in establishing priorities
among them , in getting the research done and ensur ing that the results were understood by decision—

• making organisations.

9. The biggest single decision, the creat ion of the Br i t i sh  L ib ra ry ,  was in an impor tan t  sense the
result of study directed in this way, though the stu dy was conducted by a committee of the Department of
Education and Science and “as not supported by OSTI . It was an important  decision because it b rought
together in one organisation a wide variety of functions:

a) Established reference services to scholars in the humanities and social sciences.

b) Reference, and accompanying information, services to scientists and technologists ,
especially th ose In and around industry who combine searches of patents with
searches of other classes of literature.

c) Provision of the British National Bibliography and of services based on it and on the
bibliographies Cf other countries, including shared—cata logu ing services .

d) Lending services both from its own stocks and f rom those of cooperating l i b ra r i e s.

F I e) Provision of information services from its own da ta bases , or’ those in ‘A,hich It has
rights;  joint supply of services with other organisations; and short—term help to
independent services for spec ific purposes.

f) Conduct and support of R & D, and introduction of new technology to Its own operations,
where appropriate .

10. The assembly of these functions represents, in effect , an attem pt to make the nationa l l ibrary
a vital  part  of the national information system and to merge both library and information functions In
one national organisatlon. Nowhere Is this merger’ more evident tha n In the on—line computing facil ity due
to become ‘~perationa I In April 1977; this facility is to provide both library services of the MARC type,
including a shared—cataloguing facIlIty, and information—retrieval services fr ’omn data—bases In the
MEDL .ARS family.

11 . Two Important areas of OSTI/B L supported research have been the mechanisation of (a) library
and (b) InformatIon—retrIeval operations . Both sets Cf projects had as their main p.irpoae the exploratIon
and assessment of the role of computers and related technologies, Including repr ogra phy .
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Both have provided help and decision data for those operating services in the UK — whether libra ry
services or abstracting, Indexing or data—compilation services . Both have played an educationa l role —

helping users to understand more clearly the existing and potentia l scope for new technology and the
technica l , operationa l and economic problems of using It.

L IBRA RY SYSTEMS A N D  N ETW ORKS

12. The library mechanisation programme has had many significant results:

a) By producing the mechanised nationa l bibliography, within an organisation which
has since become part of the British Library, it has enabled the Library to announce
a wide range of MARC services soon after its formation and also to harmonize the
production of its own catalogue with the production of the national bibliography.

b) By focusing attention on a range of MARC—related experiments it has encouraged
many libraries to take advantage of the experience gained before designing their
own systems . In many cases th is must have helped to avoid a good deal Cf
wasteful development.

c) It has yielded a large amount  of re l iab le  informat ion about problems of library
mechanisation, which can be translated into guidelines for libraries that are
about to create or amend their’ systems . The demand for this information — and
for s imilar  information from other projects — led OSTI to fund an information
officer in the l ibrary of Southampton University; he is responsible, among other
things , for the newsletter “VI NE” .

13. One important set of decisions r equir ing data from research concerns the respective functions
of local, cooperative and national systems in meeting the varied needs of librarians . For this purpose
OSTI and the British Library R & D Department have supported three important cooperative systems in
the Midlands , the South West and Scotland . Research started , of course, with batch—processing systems;
but the success of the Ohio College Libraries Centre in the USA has created , earlier tha n expected, a
vigorous demand for on—line services with shared—cataloguing facilities. BLAISE, the Library’s on—line
service described above, wi l l  provide these facilit ies and w i l l  be the focus for a good deal of experimental,
as well as operational, use. One purpose of this research w i l l  be to help determine the relative roles Cf
the Library and of the cooperative organisations in providing and using on—line services; how far they
can act as partners in a coordinated netw ork , The same problem of relating national utilities to regional
services and networks is being much studied and discussed in the USA .

INF ORMATION SYSTEMS AND NETWORKS

14. UK research involving computer—based Information systems has been in existence for over a
decade . As in severa l other countries, it has included experiments with services provided by batch-.
processing and , later , on—line systems . The on—line projects have provided valuable da ta on users ’
reactions and problems, on operational requirements , on potential demand , and on the costs of providing
services on—line . They were conducted partly on small data bases held on—line in the UK, but mainly on
services provided by US suppliers through Tymnet. Subsequently operational services have been
developed with the introcjjction of “dial—up”facilities linked to the European Space Agency’s Documentation
Service and with the opening by the British Post Office of a public service providing access to data bases
in Tymnet through it ’  London node .

15. The research, being spread among more than a dozen cooperating institutions, has ~built up acritical but constructive interest in the possible role of on—line services. Rec€ntly this interest has
been enhanced by a series Cf British Library — supported projects in library/information schools, where
the potential users Cf on—line systems In professional education are being explored. One result of this
Interest is the spontaneous and continuing feed back from users about their needs from on—line services
and about problems of using them .

16. GIven the creation of EURONET and the continuation of services through Tyrnnet (and possibly
Telenet as well), there is no rush among UK service suppliers to provide a wide range of data bases
on—line , especial ly little—used data bases that are likely to be available from other sources . The Brit ish
Lib rary wi l l  include US MARC , as well as its own MARC data base and the MEDLARS data bases , in its
offer to EURONET. A new consortium, Info-line , intends to offer CAS data bases alongside the UK
da ta bases from INS PEC. Other service suppliers wi l l  offer data bases related to computer science!
technol ogy and computer—aided design . Further developments are uncerta in , but are likely to feature
da ta bases generated in the UK. This approsch rests on a careful and continuing assessment of the
economics of on—line operations and Cf the potential scope for them in the UK. For several years to come
domestic use of many less—popular non—BritIst data bases wi l l  be insufficient to justify the high cost of
making them available. It may well  be more economic to buy the Services f rom elsewhere . Oh—line
operation must be seen as a matter for Internationa l division of effort; unless each country can agree to
buy as well as sell abroad , the full economic scope of on—line operation cannot be rea l ised . This is the
pr inciple on which EURONET has been Iaunched: it Is stilla strong motivating force in several member
countries.
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CL~~RENT EMPHASES

17. Apart  from on—line libra ry and Information systems , thinking in UK is concentrated at present
on a number of areas in which seria.is policy problems are becoming evident.

a) Inter—library transport. The recent rise in costs and fall in reliability of postal
services has caused librarians in severa l regions to consider , and even experiment
with , alternative methods of transporting loans between libraries . Recently the
British Library has sponsored a feasibi l ity  study for a national transport system
and the recommended solution — rail transport from the Library’s Lending Division
to regional centres and road transport within the regions — is now being tested on
a pilot scale in two regions of very different geogra phica l character . If the pilot
schemes are both rapid and economic, the Library will attempt to secure agreement
among interested organisations, of whi ch there are many, on the scope and form of
a national system and on the method of organisation.

b) Professional education. Interesting changes are taking place in the subject— range
and methods of the UK ’s 16 libra ry/ information schools , now that entry to the
profession is rapidly becoming a matter for graduates and professional education
is being given mainly in f irst  degree courses or in postgraduate courses for
graduates from other subjects. Curriculum development has become a major
preoccupation for most  of the schools over the last five years; and a seminar is
to be held this year at which progress can be reviewed and future trends explored.
Ten of the schools have recently taken part in an experiment , sponsored by th e
B ritish Library, to explore the potential use of on—line techniques in the instruction
of students on professional courses . This experiment has been judged successfu l
by the schools and by an external evalua t or , and the Library now hopes to extend it
to the remaining schools and also to intensif y it in some schools by the use of
intelligent term inals and by specialised experiments in the teaching of shared cataloguing.

ci) Primary communications. This area of policy has leaped into prominence during
recent years with the rapid growth of the volume of literature and the cost of printing.
The UK has a large number of primary j ournals, produced by learned societies
and by f or—profit  companies. Many of these are not backed by large management
resources and so can benefit from research if it yields, in the end , conveniently
arranged information on the wide range of problems r equir ing management decisions .
The Brit ish Libra ry is helping to meet this need by supporting a Primary Communications
Research Centre which ‘~,il l  both conduct studies of practica l value and , in consultation
with publishers and other ‘primary communicators’, disseminate the results in suitable
forms such as guidelines . The Library is also supporting an evaluated experiment
wi th a synoptic jou rna l  and is cons idering the possible use Cf editorial processing
cenb es for small publishers in the UK.

d) User needs and education. Recognising that libraries and information centres need
4 to keep a continuous watch on user needs , the British Library has recently set up a

Centre for Research on User Studies , with sufficient expertise to help other organisations
adopt sound methodologies for their user studies and , so far as possible , to promote
compatible results from these studies where they relate to similar  problems . This
development has been matched by broad reviews of the needs for  service development
and for further information research in the main scientific discipli nes and fields of
application . These reviews have been launched in physics, chemistry , biology and
agriculture , and are being conducted by infor mation researchers with supervisory
committees consisting of both scientists and information specialists . One valuable
result of them is the increased interest shown by scientists in questions of national
information policy. Finally, the British Library has been trying to promote studies
which can increase the range and improve the methods of user education in the UK .
Two aspects are receiving particular attention: the role of travelling workshops,-$ 1 backed by well prepared teaching material ; and the problem of introducing user
education in schools .

CONCLUSION

18. I started th is paper with a reference to the diversity of services in the UK . One result of this
di versity is a f i rm stress by users on th e need fQr high qu~ lity and re l i ab i l ity  in the services they use.
This is an important  pointer to the fu ture since , whi le  many users are interested in innovation and take
part gladly in new experiments, as often as not they want to preserve or extend existing quality and
reliabi l i ty  more than anyth ing  else . For this reason there is much sc.epticism in the UK about new services
such as SDIM and AGRIS I as long as they have serious gaps in coverage or teething troubles in operation.
On the other hand there Is growing interest in the potentia l use of reliable on—line services and in the
further development of soeclatised Information services, including data banks .

19. Another pointer to the future is a growing  interest In resource shar ing ,  especially as funds
become scarce in relation to demands on them and as the allocation of staff and spending money becomes
an impor tant  fe~~ur e of pol icy .
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Prcrnot ion of cooperation between libraries and information centres , both nationally and internationally,is l ikely to be a major developm ent in future years.

20. FIn all y, concern with information policy is likely to develop increasingly, not just in centra l
government but in local government, industry and the discipline—based communities of scientists. The
review exercises mentioned above have already drawn attention to the complex interplay between various
aspects of information policy and have led to a proposa l that the scientific communities should be servedby a centra l information policy committee , exam ining major issues in a coherent way with the help
of a technical/research secretariat . Interaction between government and policy — orientated groups of
this kind is likely to become a growing feature of the 1.1K information scene.
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Paperless Communication Systems: Putt ing it All Together

F. W. Lancaster
Profeesor

Graduate School of Library Science
University of Illinois

Urbana, Illinois 61801 U.S.A.

Summary

We are moving rather rapidly and quite inevitably towards a paperless society. Advances in computer
science and in communications technology allow us to conceive of a global system in which repor ts of sci-
entific discovery and technological development are composed , published, disseminated and used in a com-
pletely electronic mode. Paper need never exist in this environment. In a lergely electronic world, the
individual scientist will use an on—line terminal to collect notes, to compose reports , to build informa-
tion files , to search data bases , and to converse with other individuals. A scenario for an information
system of the year 2000 is suggested in this report , and mention is made of some technological and intel-
lectual achievements that contribute to make the electrnnic system entirely possible.

One year ago , at a conference in Helsinki’, I pointed out that we were beginning to see definite signs
of an evolution frcm a society whose formal communication channels have been based almost exclusively on
print on paper to one in which communication will be very largely paperless ( i .e . ,  electronic). The Helsinki
paper described the problems existing in the present system for the generation , dissemination and use of
scien t i f i c  l i terature , mentioned economic and other reasons why a move from print on paper seems inevitable,
and gave a brief scenario of what a paperless communication system might look like in , say, the year 2000.
In the present report I propose to develop the scenario further by describing in more detail the facilities
that the fu tu re scientist may have available to him through an on—line terminal and pointing to some of the
developments and achievements that will contribute to the emergence of the paperless system.

There are , of course , some basic assumptions underlying any discussion of a paperless future. These
assumptions are that computers will continue to increase in power and decline in cost , that methods of data
transmission will become more efficient and less costly, that new storage devices will make it economically
feasible to hold extremely large volumes of text in a readily accessible form, and , most important of all,
that computer terminals will be reduced in price to a point at which every scientist will have such a device
in his of f ice  and , very likely, in his home. All of these developments, which seem highly probable, will
produce the communication “structure” that will permit the substitution of the electronic medium for many
of the activities and institutions that we now take for granted as operating largely on the basis of print
on paper.

The scientist of the futu re will use his terminal in many different ways: to receive text , to t ransmit
text , to compose text, to search for text, to seek the answers to factual questions, to build information
files , and to converse with colleagues. The terminal on his desk will provide a single point of entry to
a wide range of capabilities that will substitute, wholly or in part, for many activities that are now
handled in different ways: the writing of letters, the receipt of mail, the composition and distribution
of research reports, the receipt of science journals, the collection of documents into personal files , the
searching of library catalogs and printed indexes , the searching of handbooks of scientific data, visits to
libraries and other information centers , and even certain types of professional “conversations” now con-
ducted th rough the telephone or face—to—face encounter.

In brief , the scientist (or , indeed, other professional) will use some form of on—line terminal to
compose text , transmit text , receive text , conduct searches for data or for text relevant to a particular
resear ch pr oblem , and build personal information files.

We can reasonably assume that the scientist will use his terminal as a type of electronic notebook in
• which he records details and observations on his ongoing research. These informal notes, recording back—

ground to the study, equipment and methodology used , results achieved , and interpretation of these results ,
can be entered at any time into a designated “ongoing projec t f!le~ . It is from these informa l notes that
the scientist will construct his research reports.

The reports themselves, both the reports he may be required to submit regularly to a sponsoring agency
and those he wishes to make more widely known through some more formal publication process, will be written
at the terminal. In the process of composition , the author will of course draw from the notes he has been
compiling in his electronic notebook. He will also have available some rather sophisticated text editing
programs, which will make it very simple to make alterations in his text — transposition of sentences or
paragraphs , deletions and corrections, and even the wholesale substitution of one word for another through-
out the report (needed , for example, if he discovers that he has consistently misspelled a particular word).
In addi tion , he can expect to have available various on—line reference tools, including dic tionaries and
data banks of various kinds, which will make the task of accurate reporting so much easier. Presumably,
too, he will have the capability of electronically copying into his own report any quotations, tables or
bibliographic references that he wishes to take from reports already accessible in machine—readable files.
In an electronic environment, the probltms of checking bibliographic references will he an order of magni-
tude more simple than is true at present.

When he is reasonably satisfied with what he has written, the scientist may decide that he would like
to have his report reviewed, in an informal way, by some of his professional colleagues. He will submit
the draft of his text to these colleagues, within his own institution or far beyond it, electronically.
This may mean that the text is copied from his personal files (which no—one else may access) into some con-
trolled access file. A message , addressed to those colleagues who are to review the report , is pu t in to 
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the communication system. The message asks these individuals if they would examine the draft and gives
them the information (including a password) that will allow them to access the text. When one of these
scientists next goes into a “mail scan ’ mode at his terminal (which could conceivably be seconds after the
message is entered), he will see thç message and, when ready to do so, call up the text fbr examination.
The comments of the reviewers are tral ttted to the author in the same way .

The author, of course, may choose to modify his report (I hesitate to use the word “paper ” in this
contextll !) on the basis of the comments received. When it reaches its final form, the report may be trana—
mitted electronically to its final destination. This may be the files of a sponsoring agency or it may be
the publisher of some electronic jot.rnal.

I do not propose to say much abou t the elec tronic jo urnal , because this subject is well covered by
Professor Senders elsewhere in this volume, but I suggest that the publication of primary literature in
the year 2000 may in fact be a sore or less direct electronic analog of the present system. Descriptions
of ongoing research projects will get into on—line files similar to those now maintained by the Smithsonian
Science Information Exchange. Patents will be stored in machine—readable patent files, disser ta tions
in dissertation files, standards in standards f i les , and so on. Unrefereed technical reports would be
accessible through data bases maintained by government agencies and other sponsors of research.

Science “journals” would continue to be published by professional societies and commercial enterprises.
By this I mean that these organizations would build machine—readable data bases, in special subjec t areas ,
that would be roughly comparable to the present packa ging of articles into printed journals. Thus, I can
visualize the existence of an applied physics file, maintained by the American Institute of Phys ics , a hea t
transfer f ile, maintained by the American Socie ty of Mechanical Engineers, and so on. Refereeing would
continue, bu t all communication among referees, authors and editors would take place electronically. The
allocation of reports to referees coul d be handled more efficiently through on—line directories of referees, - -

through automatic scheduling and follow—up procedures , and perhaps through some p rof i l e  matching algor ithm
which allocates each report to those available referees whose interests and experience coincide most closely
with the scope of a particular article. Acceptance of an article into a public data base implies that the
article has satisfied the scienti f ic  review process and received the “endorsement” of the publisher. In
the electronic world , however, space considerations are less likely to be a major constraint on how much
is accepted for publication (Roistacher 2, for example, repor ts tha t the journal Soc iometry received 550
manuscrip ts in 1974 bu t “had room to publish only 39 of them,” and this situa tion is no t atypical of many
other scholarly journals). This may mean that more articles can be accepted by the first source to which
they are submitted by authors , resulting in grea tly reduced delays in making research results widely acces—
sible. It may also mean that acceptance for publication need no longer involve a binary decision. Instead ,
as Roistacher suggests, the refereeing process may lead to the allocation of some type of numerical score
to a paper , the score reflecting the judgment of the referees on the value of the contribution. Every
article having a score above some pre—set value would be accepted into the data base , the score being carried
along with the article. Even the articles falling below the required value might , wi th the permission of
the authors, be accepted into a second—level data base. Once the articles become accessible to the scien-
tific community at large, a form of “public refereeing” becomes possible. The system itself can record the
degree of use tha t a par ticular item receives, readers can assign their own weights to an article , using
some standard scale, and they can place their comments (anonymous or signed) into a public comment file ,
with comments linked to the identifying numbers of articles. The electronic system , then, ~ay allow an
author whose contribut ion rece ived a low initial rating, from his referees, to be “vindicated” by the
reaction of the wider community of scientists.

As suggested in the preceding discussion, the processes by which an article is submitted , reviewed
and accepted for publication may not be radically different in the year 2000 than it is in 1977. It seems
more likely, however , that a paperless system may force rather sweeping changes in the way that the science
literature is distributed and paid for.

It would certainly seem undesirable if the distribution procedures of the electronic system are more
or less direct equivalents of the present situation. If a scientist is expected to subscribe for the priv-
ilege of accessing one or two data bases, a major defect of the present system — the rather inefficient wa~
in which repor ts of science research are packaged — would simply be perpetuated. Obviously preferable
would be some immense SDI service through which a scientist is automatically notified of any new report ,
added to any accessible data base, that m~ ches a stored profile of his interests. He could then use his
terminal to access the full text of any item, brough t to his attention by the SDI service, tha t he wishes
to pursue further.

The implementation of a global SDI service of this kind is technologically feasible right now, but it
raises major questions relating to organiza tion , administration and division of responsibility. How many
SDI services should exist in the electronic environment and who should manage and maintain them? It would
certainly seem inefficient if each publisher of primary data bases must maintain his own SDI program .
Perhaps this function would become a prime responsibility of the present publishers of secondsry services.
Thus , we might expect to see the emergence of national and international on—line SDI services based upon
discipline—oriented and mission—oriented secondary data bases.

The individual user would be billed for the amount of SDI service he receives, the great size of the
population served bringing the co-ct per individual down to a f igure  tha t could become ra ther insignificant.
The SDI services used would bring the scientist citations, and perha ps abs trac ts, of new literature (from
all types of sources) matching his interest profile . For each item brought to his attention in this way,
the system will be able to provide, on reques t, an indication of how he can access the full text and how
much it will coat to access it. If the scientist chooses to access the complete text of any item , wh ich
would be maintained in the files of a primary publisher , he must presumably r-’y for the privilege of doing
so. The paperleas communication system is likely to be a much more “pay as you go” one , with an individual
paying for just as much as he chooses to use rather than subscribing to conventional journal packages, a
large part of the Contents of which may not be directly relevant to his interests.

_ _ _ _  
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The secondary publisher would presumably continue to be involved in the indexing and abstracting of
the primary literature, although most of the abstracts would simply be those provided by authors and primary
publishers. All indexing, of course , will be carried Out on—line (which implies the need for dual—screen
terminals). The “scope” of a secondary data base, however , would no longer be defined in terms of a list
of journals (or other sources) covered. Instead , I foresee the need for various levels of SDI within the
communication system. The interest profiles (gigantic ones) of the secondary publishers would be matched
against upda tes of pr imary da ta bases so tha t items of po ten tial interest would be d issemina ted to these
secondary services rapidly and automatically. Perhaps science libraries , and other types of information
centers , will acquire their document collections in much the same way. The customers of the secondary
publishers, andfor o libraries and other information centers, would in turn have their interest profiles
matched regularly against the data bases of these institutions . This, of course, is just one possible
‘model” for a dissemination system of the future. The model may seem a rather radical departure from the
ways in which primary publishers, secondary publishers and libraries now operate . But , if we are indeed
moving into an electroni c age, such radical departures from tradition are almost inevitable .

The individual scientist, then, can have his interest profile matched regularly against one or more
SDI services operated by secondary publishers or by some form of information center. These aervices, to
which he or his institution subscribes, will draw his attention continuously to new literature of all
types — research reports , journal ar ticles, dissertations , pa tents, standards , regula tions — corresponding
to his current professional interests. I use the terms “continuously ’ deliberately because I view this as
an operation in which the scientist can reasonably expect to ge~ a f ew things each day in his mail, rather
than receivinp a much larger ou tpu t at weekly or monthly intervals.

Any item he has no use for he can dispose of immediately simply by depressing an appropriate key.
Items that appear to be of some interest can be pursued at once. Alternatively, he may choose to read off
the bibliographic data into his own private electronic files for later action. An item viewed in its
entirety can also be placed into private files in much the same way that an article may be photocopied and
placed in the paper files of an individual. In the electronic world , the machine—readable file of resources
replaces the paper file. But in the private electronic file an item can be indexed in any way, and with
as many access poin ts, that the user wishes. The paperless personal file will have infinitely greater
search capab ili ties than the paper f iles it replaces , and it will occupy virtually no space (since, con-
cep tually at least, a report need exist physically in only one file, its “existence” in other files being
achieved through the use of pointers to master files of primary text).

So far  we have considered only inpu t to an electronic commun ica tion system, dissemination of items
within this system, and the building of filea of these items. The scientist will also need to search for
information — both factual data and text describing particular phenomena of interest. At present, the
scientist will seek information of this kind through his own personal f iles or through conversations with
colleagues or consultants. Sometimes (but frequently as a last resort) he will visit a library or other
formal inform~~ion center. In the electronic system all of these approaches to information—seeking may be
conducted through the same terminal.

The- terminal, of course , gives him access to his own information files (and, possibly, the information
files maintained by some of his colleagues or by his department). If these files fail him, his terminal
will provide an entry point to a Vast array of outside sources. Accessible to him on—line will be machine—
readable files that are the electronic equivalents of printed handbooks, directories, dictionaries, ency—
clopedias, almanacs, and other reference tools. He will also have access to on—line indexes to primary
text, presumably built and maintained by those same organizations that provide his SDI services. The sci-
entist will be able to use a “widening horizons” approach to his information seeking in this environment,
going from personal files to institutional files to national and international resources. And any useful
item of da ta, or piece of text, tha t he uncovers during his search can , of course , be added ra ther easily
to his personal information files.

But not only files will be accessible through his terminal. Human resources will also be available
to him. On—line conversations (in “real time” or somewhat delayed) can be carried Out with consultants,
professional colleagues, and information specialists located at information centers or information analysis
centers (which may, in fac t, be 10,000 miles distant). The electronic mailing system can be expected to
displace the present mailing system for much, if not all, of professional and business correspondence. In
the electronic world the distinction between formal and informal channels of communication is likely to be

• much less distinct, end attempts to meld the two forms (e.g., the formation of information exchange groups)
will become much more practicable, through rapid and efficient communication processes , than they are in
the present print on paper environment.

This brings me to the subheading of my paper : “put t in g it all together”. The implementation of a
paperless system, having the general characteristics of that outlined here, is technologically feasible
now. In my opinion, there is no real question that completely paperless systems will emerge in science.
The only real question is “when will it happen?”. We can reasonably expect, I feel , that a ra ther f ully
developed electronic information system, having most if not all of the features mentioned , will exist by
the year 2000, although it could conceivably come a little earlier.

The implementation of the system will involve the coming together , or ra ther the deliberate ‘putting
toge ther” of a number of separate services, activities and experiments already in existence. Major steps
towarde a paperless sy~tem have been taken in the last fifteen years. The most significant of these de—
velopments has been the very rapid growth in the number of machine readable data bases and data banks and
the rapidly increasing accessibility of these resources through on—line technology. We can reasonably
expect a continued growth in the number of available data bases , with rapid developments occurring in the
social sciences and in the humanities as well as in the sciences, and the achievement of even greater
levels of accessibility through the full implementation of information networks of the SCAI~N~T and EURONE T
types. We can also expect to see increasing bodies of primary text becoming available in machine—readable
form as more and more publishers convert to computerized operations. The “editorial processing center”,
as described by Bamford 3 among others, may provide the opportunity for even small publishers to automate
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their production processes. At the same time, significant furthe r improvements will undoubtedly occur in
computer and communications technologies and these developments will result in greatly reduced costs in
the storage, transmission and exploitation of textual material in very large quantities

Computer text editing capabilities were already quite advanced in 1971 when Van Dam and Rice4 reviewed
the state of the art, and many improvements in this technology have occurred since then. I” the business
world, “word processing” is replacing “typing” and the paperleas office (see, for example, Yasaki5) is
becoming a reality. Computer conferencing, as deacr ibed by Pr ice6, is developing rapidly ar•.i some business
organizations are already relying on this form of communication to replace the conventional mail service
fo r intra—company correspondence. We are also beg inning to see the establishment of a few small , experi-
mental “journals” in electronic form. On—line systems to support the building of personal information
files have been available at several universities in the United States for some years. It would not be
an exaggeration, then, to say that all of the features of the model I have described could be implemented
today if these various technologies and experiments were brought together to form a new science communica-
tion system.

I do not wish to give the impression, however, that no problems of implementation exist. In the
Helsinki paper I identified various technological, intellectual and social problems of implementation ,
and suggested that this sequence was one of increasing complexity. It is not my intention to repeat the
diacusaion of these problems here. It is sufficient to say that, while some of these problems may appear
“thorny” , they are certainly not insoluble.

I feel that I must conclude this paper with an exhortation. The paperless society is rapidly ap—
proaching, whether we like it or not. Everyone attending this meeting will be affected by it in one way
or another. We must not bury our heads in the sand. We may choose to ignore the electronic world, but
this will not make it go away. No~ is the time for responsible organizations to study the implications
of the rapid technological changes that are occurring for the operations of publishers , primary and sec-
ondary, for the operations of libraries and information centers, and for the individual scientist as
producer and user of information. If we do not plan now for the years ahead, we may find the transition
to be one of disruption and chaos rather than one of ordered evolutionary progress.
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THE CONFERENCE EVALUATED

Some retlections by

S.C.Schuler
Former Chairman of the Technical Information Panel of AGARD

BACKGROUND

This TIP Specialist meeting took place on 22-23 June  1977 at the excellent residential Conference Centre at
Lysebu , Voksenkollen which is located about eigh t miles from Oslo city centre . Some sixty delegatcs attended the
two day meeting and sixteen papers were programmed.

The “forward look” theme of the meeting was to “ident ify the main trends in communicat ions and info rmation
technology and assess their impact on the information specialist ” and had been suggested by Anton Disch. the Norwegian
meeting co-ordinator. The TIP programme committee fully supported this proposal , but extended the scope of the
meeting theme to embrace some general papers , outl ining national plans for the future of their  Scientific and Technical
Information activities.

In the final programme, only six papers were specifically devoted to the main trends in technology , five papers covered
national policy or internat ional  networks , the remaining five papers dealt wi th  important  fringe topics.

MEETING PRESENTAT IONS

The meeting was organised into four main sessions and concluded wi th  a general discussion period on the last
afternoon. Unfortunately, due to illness , An ton Disch was unable to attend and his opening paper was not presented.
The first session was devoted to general scenario papers which reviewed the Norwegian Scientific and Technical Informa -
tion scene and gave details of important developments with SCANNET and the future  l inks with EURONET.

• In his presentation , “The Future  of Primary Scientific Publications ” Dr. Grunewald advocated the use of
microforms for publishing full papers and for eac~i paper enter ing the microform store , a synopsis of about one
page would be made available in a synopsis journa L This synopsis/microform concept has now been launched jointl y
by the Chemical Societies in France , Germany and U.K. in its new primary publicat ion the “Journal of Chemical
Research”. The emergence of the synopsis journal was seen by some speakers, during the discussion period , to be
the transition stage to the full “electronic journal” described later by Senders and Lancaster.

Realising the importance of innovation for the improvement of scientific communication , the U.S .A. National
Science Foundation has sponsored the publication of a guide book of innovative methods and techni ques. This guide
book has been produced by Capital Systems Group Inc. Mr. Creager in his presentation exp lained that  slightly more
than half of the first edition of the guide is devoted to innovat ions , which could be used to improve convent ional  —

publishing. The remainder deals with the creation of by-products, print-on-pap er alternatives, non-print-on-paper
and mixed media innovations , trends and prospect s . The guide consists of short articles which examine the benefits.
problems and l imi ta t ions , app licabil i ty and management considerations. The guide uses a loose leaf format  and in
order to keep the material dynamic , there are opportuni t ies  for in t e rna t iona l  organisations and ind iv idua l s  to part icipate
with new items. While the idea of innovation leaflets is not new , NASA Tech briefs and UK Techl inks have been
available for some years, these products have not been particularly rich in the Scientifi c and Technical Intormatton

• field. The guide book appears to be a most useful and stimulating project. I t  will he inter esting to follow it s progress
and perhaps , at a later date , Mr. Creager might report on the guide ’s application record for innovat ion  transfer .

Facsimile communication offers many imp ortant advantages in the STI field , but app licat ions to date have been
ex tremely l imited , probabl y due to current costs of equipment and some transmission deficiencies. Dr. R.Barretl
gave an excellent review of the techniques involved , including some novel current applications and prospects for the
future. It would appear that during the next five to ten years , facsimile will become more competitive with postal
services and may well have a very a t t ract ive  future  as an “electronic mail” sei~ ice. The principal benefits of facsimile
transmission for information t ransler include , accuracy of copy , speed and low labour require iiients.

Mr. W.K.Lowry from Bell Telephones gave a livel y and enthu siastic picture of the “Library in th e f u t u r e ’S . l ie
predicted that , with an “enlightened perspective ” the ie~ t ten years could he the decade when libraries , generall y, will
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make niore progress than they have made iii the  past hundred  year s . lie made a strong p lea t’or l ibrar ies  to change
their current ways ot’ doing business. ‘l’hey should apply economic prin ciples an d measures , inc l uding more a t tent i on
to operating costs, m arke t ing ,  p lann ing ,  te le co ininun icut i o i i s , use of on—li n e  t e rminals , e l i i i i in a t ion  of cata loguing
backlogs through use 01’ co-operative schemes . Low cost t e rmina l s  in ho iii e s and offices will  br ing qu ick  access to
m any  large in to r in a t io n  hunks.  lie stressed the need l’or libraries to emp loy supporting technical  s taff . such as
progr aniiners an d data base managers , so tha t  ful l  exp loi ta t ion  of the new technologie s can be made

In the third session , an excel lent  t’orwar d looking assessment of the U .S .A. l)e fenee In fo rma t ion  and l) ocum ent at io n
needs was given by h u b e r t  Sauter ,  This paper was part ial ly based on the  work of a cont rac tor  hired to s tudy  “D l(” s
position to-day an d to iden t i fy  DDC’s requirements , to p lan objectives and to reco m mend improved in fo rmat ion
products.  services and systems i’or imple m en ta t ion  by I 988’’. Among the most desirable and t’ea sib lt ’ events
predicted to occur in the next  ten years or so were:-

a Majority of te chnical  information retrieval would be under taken by dial up commun ica t ion  tines .
* Facsimile transmission cost will  be compet i t ive  wi th  postal services .
* I’aper wil l  be rep laced as a pr imary numeric  storage medium by digi t a l  media.
C Access to lul l  text  data bases will rep lace abs t rac t i n g  and in dexi n g  as searching tools .

Sonic other NATO Nat ional  Documentat ion (‘entres mig h t  p ro f i t ab ly  under take  torward looking assessments b y
hir ing au i i i depen dan t  agency to review th e ir  ac t iv i t ies  and make recommendations t’or fu tu re  developments and service s .

There can be l i t t le  doubt  that  the creation of the NASA-RE CON network in the U.S.A. about ten years ago aiid
the subsequent provision of retro searching services by Lockheeds and other contractors  has been of inest imable value
iii m a k i n g  available in l ’orm at io n  retrieval in the U.S.A. The RECON system was subsequent ly  made accessible in some
European countries through the European Space Agencies Documentat ion Services. With the U.S.A. and g .S.A.
experience to build on, the E .E.C . countr ies  have organised their  own data base sh aring network EURON E T.  now in
its in i p lemen t ing  phase , wi th  full  operation scheduled for the end of I 978 . . Mr. G.W .A .D avi cs  cxp lained the detailed
preparations now underway and the key factors involved , to offe r users on-line access to sonic hundred  d i f fe rent  data
bases using twenty-nine host computers via the network. Perhaps, one of the most s ignif icant  achievements  ar is ing
from the Eurone t project has been the agreement by the nine PTT administrations ot’ the (‘onlmuni t\- ’s m emb er st u t c s
to implement a common technology. This will result in standardisation of computer telecommunications equi pment
and procedures. l -u rone t  wil l  clearly emerge as a major force on the European scientific and technical information
scene and will , no doubt , have a great influence on the services/operations of libraries and i n f o r m a t i o n  centres w i t h i n
the community.

Speakers from France. Germany and the United Kingdom gave details of their experience with integrated national
scienti fic and technical information programmes. Of particular interest is the French development of an au t o m a t i c
translation system (TITUS) for translating abstracts in French . English , German.  Spanish and Arabic languages . These
national progranunes have high-lighted a variety of information problems the realisation that information is a
product  or a commodity  and that commercial interests and economic aspects are of vital importance. There is also
the quest ion of conf l ic t ion of interests between the users and the publ ishers .  It  was noted that the British Librar ~
has recently set up a centre on User studies. They were also supporting an evaluated experiment with a synoptic
i ournal  and the possible use of ’ editorial processing centres for small  publishers in the U.K.

fh e  paper less communica t ion  system or “electronic journa l ”  of the fu ture  l’ormed the top ic f o r  the last session
and pre sen tations were given h~ Senders and Lancaster .  Professor Senders did not provide a wr i t t en  paper and hi s
ta lk  was large R based on an art icle  en t i t l ed  “The Scien t i ) ’ic Jou rna l  0)’ the Fu tu re ” or ig ina l ly  published by the S.n ic r ican
Sociologist 1976 (Vol.1 1 August  pages 1 60-164). This forecasts the wide scale use of computers for editorial processing
and the av a i l i b i l i t y  to the user of the complete text  of technica l  papers via his own on-line terminal. In his op inion , th e
pr in ted  form of the journal  will  disappear dur ing  the next  two decades and he replaced by electronic storage and
retr ieval  of the a lpha — numeric—graphic  con ten t  of ’ sc ient i f ic  articles and reports. Professo~ Senders reminded us t h a t
most of us spend a considerable a m o u n t  of t i m e  reading, and almost  as much time bemoaning the fac t  that t he re  is so
much to read and we cannot  possibly read it al l .  Also, we are often forced to read what  we do not s~a li t to.  One of th e
great adsantages of the electronic journal concept is. i t  wi l l  he Possible to i n d e n t i f ’y and locate speedi l y p a r t i c u l a r
nuggett s. whi ch , in the  past. have required so much m i n i n g .

Professor Lancaster in h is ta lk  on “Paperless (‘ommun i ca t i o n  Systems’’ em phasiied that computers will continue to
‘ncre :ise in power and decl ine  in costs , data  transmission methods will become more efficient hut less costly and mess
stora ge devic es will m ake it f’easible to hold large volumes of text. These development s together w i t h  the emergence of
cheaper computer  te rmina l s  l ’or the user wi l l  even tua l ly  lead to the  s u b s t i t u t i o n  of t he electronic mcd i  t i m fo r  t he
p r i n t  on paper for a wide variety of appl ica t ions , l ie also v i s i iu l i scd  the  widespread use of’ Sl)I services . Professor
La nc,is ter made a p lea for orga ii sat  ions to st tidy now th c m i  p1 ications of’ the rapid tech nolog cal chang e s n Inch ar c
occurr ing,  thus  ensu r in g  an ordered e v o l u t i o n a r y  progr ess .

The general di seti ssi on period at t im e e m id of the  ( o n  f e  re nec was i iles it  a hl~ d out na t  ed hs f i’h .i c on t h e ‘‘pa pe rless
comniu  nica lion s  systems ’’. fhe  gener a I consensus seemed to he that the electroni c jotil-n: i I won Id proha bl~ he a rea l if v
by 1990. ~l . iny  spoke in support  of the  synops i s  journa l  w i t h  f u l l  t e x t  micro l ’iche storage in data banks . u hi eh w i l l
become increasingly po pu Ia r in the  nt  e r i m i m  period -
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GENERAL OBSERVATIONS AND RECOMMENDATIONS

‘rIme i’ll’ Meeting Announcem ent  indicated that the aim ari d scope of the (‘onf ’er encc was “to ide mm tif ~ the m a i n
trends in communicat ions  and in fo rma t io n  technology, to assess their impact on the information speciali st, also, to
consider other developments which might be desirable ” . This was an ambitious and challeng ing theme, but in th e
even t , less than half of the papers a t tempted to cover this in any detai l .  Some facets , such as the progres s towards the
estab lishn ient  of the “electronic journal ”  were discussed in general terms, but  overall . the programme was , perhaps .
short of papers giving details of new hardware , amid also exploring other long range developments .  However , the
(‘onference wa s ex t remel y suc cessful in bringing together sonic experts who were well versed in the la tes t  technological
developments  amid t rends and in providing a f’orum t’or the exchange of ideas.

A foreca st was m ade tha t the pr in ted journals of scientif ic  l i t e ra tu re  are l ikely to become e x t i n c t  dur ing  the nex t
two decades , du ~ to increased costs and dep letion of resources. An “electronic alternative ” is the complete electronic
storage and retrieval of the a lpha-numeric  amid grap hic content  of scientif ic articles and reports available to the user via
his on—line t e rmina l .

A subsidiary message came through several papers regarding the likely upsurge dur ing the next  decade , in the
app lication and use of on-line te rmina l s  and computers for informat ion transmission. The use of paper as the main
medium for transmitting information will be greatly reduced. Ful l  text  held in microfiche data banks  will  expand and
tecliniclues f’or retrieval amid on-line interrogation will become more widespread.

The use of the synopsis journal concept will  be more widely adopted for the main professional journal s .  Full text
being available in microfiche format .  Facsi m ile t ransmission should f ind increased app licat ion in the STI field.

- I The TIP Programme committee mig ht consider the possibility of holding another  conference , say in two years
time, on a similar them e. It would be an advantage if the papers cont r ibuted  were focussed on the app licat ion of
advanced or evolving technology to the STI transfe r processes .

Some possible topics for papers could include :-

* Developments of holographic in format ion  storage and retrieval systems (Holography techniques can offer
packin g densities equivalent or greater than eight hundred thousand bits per square centimeter ,)

* High densi ty computer memories.
* Progress with dial up data and information services which can be used by owners of domestic television receivers

fitted with a tele text decoder.
* Progress with integrated information retrieval systems providing rem ote access by video signals to a central

micro- form library.
* Progress reviews on optical character recognition (O(’R) and facsimile transmission.
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