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THE MISSION OF AGARD

According to its Charter, the mission of AGARD is to bring together the leading personalities of the NATO nations in
the fields of science and technology relating to aerospace for the following purposes:

- Recommending effective ways for the member nations to use their research and development capabilities for the
common benefit of the NATO community;

— Providing scientific and technical advice and assistance to the Military Committee in the field of acrospace research
and development (with particular regard to its military application);

— Continuously stimulating advances in the aerospace sciences relevant to strengthening the common defence posture;
— Improving the co-operation among member nations in acrospace research and development;

— Exchange of scientific and technical information;

— Providing assistance to member nations for the purpose of increasing their scientific and technical potential;

— Rendering scientific and technical assistance, as requested, to other NATO bodies and to member siations in
connection with research and development problems in the acrospace ficid.

The highest authority within AGARD is the National Delegates Board consisting of officially appointed senior
representatives from each member nation. The mission of AGARD is carried out through the Panels which are composed of
experts appointed by the National Delegates, the Consultant and Exchange Programme and the Acrospace Applications
Studies Programme. The results of AGARD work are reported to the member nations and the NATO Authorities through
the AGARD series of publications of which this is one,
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THEME

The technology for electronic transfer of information is déveloping rapidly; electronic publishing, electronic storage,
processing and delivery of information including text and images are all operational or feasible. Innovations in
telecommunication networks play an importaat role in the electronic transmission of information. Applications of advanced
information technologies impact the production, transfer and use of scientific and technical information as well as the
communication and working conditions in the international scientific community,

The programme first presented the state of the art and trends of information transfer technologies throughout the world.
The next sessions stressed on-going experiments and operational systems in electronic storage and delivery of information,
electronic publishing and communication. Finally, there was a forum discussion with invited statements from various R&D
agencies to help assess applications in the aerospace R&D community.

La technologie du transfert de I'information est en plein essor; I'édition électronique, la mémoire électronique, le
traitement et 'acheminement de I'information y compris texte et images sont tous déja opérationnels ou réalisables. Les
nouveautés dans le domaine des réseaux de télécommunications jouent un réle important dans la transmission de
Pinformation. Les applications de P'informatique de pointe ont un impaet sur I'élaboration, le transfert et I'exploitation de
I'information scientifique et technique, ainsi que sur la communication et les conditions de travail au sein de la communauté
scientifique internationale.

Le programme a présenté en premier lieu I'état de I'art et les tendances actuelles des technologjes de transfert de
I'information dans le monde. Les sessions qui ont suivi ont porté principalement sur les experimentations en cours, les
systemes opérationnels de stockage et d’acheminement électroniques de donndes, I'edition électronique et les réseaux de
télécommunications. Puis, le programme s'est terminé par une table ronde, avec des communiqués de diverses agences de
recherche et développement, en vue d'évaluer les applications pour la communauté R&D adrospatiale.
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TECHNICAL EVALUATION REPORT
by

Carlo Vernimb
Information Services Consultants
Terrestlaan 20
B- 1900 Overijse
Belgium

SUMMARY

The report summarises 16 papers (including discussions) presented at the AGARD Technica! Information Panel (TIP)
Specialists’ Meeting on “Electronic Transfer of Information and its Impact on Aerospace and Defence Research and
Development” which was held fromn 17th—19th October 1989 in Brussels, Belgium; and comments on the state of the art of the
technologies presented, discusses their possible introduction into scientific and technical organisations, and provides
recommendations on the use of technologies with emphasis on the aerospace and defence community, The following topics
were addressed: Technologies for electronic transfer of information, electronic storage and delivery, electronic publishing and
communication, applications to the acrospace and defence R & D community.

1. INTRODUCTION

The AGARD Technical Information Panct (TIP) Specialists” Meeting on “Electronic Transfer of Information and its
Impact on Acrospace and Defence Research and Development” was held (with 182 participants) from 17th—19th October
1989 in Brussels, Belgium. Its theme was defined as follows:

“The technology for electronic transfer of information is developing rapidly; electronic publishing, electronic storage,

processing and delivery of information including text and images are all operational or feasible. Innovations in tele-

communication networks play an important rale in the electronic transmission of information. Appt'. ations of advanced
information technologies impact the production, transfer and use of seientific and technical information as well as the
communication and working conditions in the international scientific community”

The meeting was broken down inta 4 Sessions and a Forum Discussion:

Session | — Technologies for Electronic Transfer of fnformation
Session It - Electronic Storage and Delivery:
On-going Experiments and Opcmiwual Systems
Sesston ol - Blectronic Publishing and Communication:
On-going Experiments and Operational Systems
Scasion IV — Applications to the Acrospace and Defence R & D Community
Forum Discussion

The Evaluation Report consists of two main parts, @ descriptive and a reflective part. The descriptive part contains
summaties of the 16 papers presentedd, the distussions on the papers, the fonum discussion amd some points made by
Paricipants in respeinse to a questionaire. The descriptive part refrains as much ar possible from camments by the rapporteur
(the author of e Evaluation Repart). OF course, summarniging meuns selecting items witch the rapposteur believes are
important. As a coasequence, isdincl commants camel conpletely be avoided.

The reflective part contains the mpparteur’s comments on the state of the art of the technalogios presested, discusses their
possibde introduction into scientific and techoical organisations, and provides recanunendatians on the use of technologles with

emphasis on the weraspace and defence community. In contrast to the descriptive part, the reflective pan eapreases the penonal
opinion of the tapyxteur.

2. SUMMARIES OF PAPERS AND DISCUSSIONS
Paper No. 1.

FMuastrodidi described the present stute of clectronic publishing in Europe and reports on several trenuds and actions in
this fickd. The figures prosented were derived froim various reports and from the fmdings of the European lnformation Markst
Gbservatory, a panc of SO observers (users and suppliers) set up by the Commixsion of the European Communitics ((,‘!:(‘)
The actioas described are tuose which were or are being envouraged by the CEC. Information Technology: Partly owing to
national {e.g. the Alvey Programate in the UK), intergovemnmental (eg. EUREKA) and Buropean Comununisy actions (eg.
ESPRIT, the European Strategic Programme for Research and development in Information Technology) European IT
oisipanics have significantly increased their own domestic marker shave from 33% in 1983 to $0% today. Further support (eg.
through ESPRIT Il and EUREKA) for IT activns will be dewied to IT componcnts, scoiconductors and information
prodessing sysicos.

Teb . .

The Eurapean PTTx had revenues from public teleconins services of $3 billion ECU in 1987, and they invest 20 bitlion
ECU annually. However, the US figures are twice as large and grow faster: og. the telocomums equipatent utarkel in Europe is
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growing by less than 5% per year, compared with 8% in the USA. It is assumed that this discrepancy is partly due to the
fragmentation of the European market which is intended to be overcome by the single market from 1992 on. In order to speed
up the establishment of a single telecomms market the CEC pleads in favour of a liberalised regulatory environment (*Green
Paper™, e.g. by means of Dircctives such as the one for the liberalisation of the supply of telecommunications equipment.
Another measure is the stimulation of the construction, implementantion and use of advanced digital data nctworks and
especially the coordination of the development of an ISDN infrastructure; the CEC recommends that the PTTs should plan
their networks so as to provide 5 million ISDN subscriber lines by end 1992. Thirdly, the CEC encourages the development of
IBC (Integrated Broadband Communications) with transmission rates of 0.5 to 2 Mbits/s as compared with 64 Kbits/s for
ISDN. The implementation of 1BC is planned to start in 1995, With its STAR Programme the CEC intends to ensure that no
Member State will fall behind in the implementation and use of these new telecommunications.

Database development
A distinction is being made of
— online ASCII (bibliographic, numeric, factual, full text)
— online non-ASCII (videotex, teletext)
— local magnetic media (floppy disk, hard disk)
— local optical media (WORM, CD-ROM, videodisk, CD-I) and
— online optical media (image servers, remote jukeboxes).

There is already a substantial online market in Western Europe with a turnover of about 2 billion ECU. and it grows by
approximately 20% per year. More than 80% of the turnover is generated by financial information services, notably Reuters, Ot
the worldwide 3240 online databases in 1987 oply 27% originated in Europe, the bulk coming from the USA. In Europe 70%
of the databases are funded by the public, in the USA only 25%.

As an example for the application of Digital Optical Disks (DOD) the TRANSDOC technotogy for storage of documents
in facsimile form is mentioned. It is used e.g. by the European Patent Office and by the CHRS in Nancy (France) for many
millions of pages. DOD systems are already linked to the telephone network for fax transmission and recently also to an ISDN
netwark in France. For database publishing CD-ROM seems to have even better prospects than DOL. There are more than
300 commervial CD-ROM utles and 170,000 CD-ROM drives worldwide. The figures for Europe are 30 titles and 25,000
drives. Inaddition to full text, bibliageaphic: referral and numerie databases more and more mixed databases (teat and graphics
cteare put on CD-ROM. The role of in-house corpurate publishing is likely to increase.

Furapean Communuy inttiatives in the information market

The IMPACT {Information Markel Pobey Actions) Programme of Directorate General XHT set up a Buropean Market
(nervatory, avercomes techiucal, adpunistrative and legal barrters to the low of information, improves the synergy between
prbhic and poivate sectors, promotes the use of European information serviees, prepares actions in fawur of librasies, amld
ccourages priot demomtration projects i the following areas: Pateatinformation, image banks, itclhgent interfaves, ounan
information, wfarmation an standards, Ao IMPACT 1 Progranune s in prepanation,

Discussion

The discusstan revealad interest i the Bgures prosented and therr resyse (Yanez) Interesded peaple and organisations arc
it fo reguesd froms DXG X Techaieal Reports (4 so far) issued by the Buropean Information Market Qbwervatary wiuch
was et up by the CEC and consists of a network of about SN0 observers,

A gquestion o broadband communicatings (Mothobm) tnggered the reply (Dunmng) dhat there is a need for transmission
fates of 2 Mbits s which would require “tackbane” transnission rates of 140 or even $40 Mbits s, Bach of the variows patential
wsef groups cannnt affond (o pay the rather ligh network asts alane, Discussions are under way between the CEC and the
Enropean Space Agence (ESA ) on oven igher transmission rates (Gigabata s) which are abo planied by the ARPA network in
the USA for the ond of dee conture. Tn the UK (Hoalimes) requirements for transmission rates. of 2 Mbits/s ase met by optical
fihers which are already acceasside at user presinsgs c.g. it the Lamdon arca,

Paper No. 2. “The Present wand Future in North America’

B sruh compared centain charactetistics (coopomics, ease of distribution, maraet, and tming) of printing (“Gatenberg
techntogy™) with twwe of several new technolegies: onlinte, opiieal disks, keowledge saftware, videotex and gateways. The
Information mdustey today i more driven by techitolagy than by market forees. Jus therctore important to look at the potential
a technedogy has in meeting user requirements. In dedng se, the young CD-ROM and pateway techiologics seeim to sonre better
thaty the well estabdiched ontine tochnology, “Online systems and the prrhicis they offer, because of their high acceptance fevels
W certin communitics and because of their Railure o provide affordatde services and easy-to-access syatems, have beet the
wnpetus for the techuologics that today are under developiment o being tncorporated into the dissiinating proces™ These
technndogios  mainly aim at improvisg  access {0 information:  rettioval  packages. koowledge software,  faster
tedecoimunications ete. They ought to address the end-user and not so much the shiled documentalist working in a hibrary.
Warth soticing is a trend towards clustering of information: Subject areas, such as medival or business information, and the
correspoading dutabases (which should cover the subject area rather completely) are pre-selected so that marketing and user
training can be focussed on Detter idontiiyalde target groups of users thus allowing a better markel penviration of the
utformation products. Asother inferesting development is expectad alter the recent decision of the (often quoted) US. Pederal
Caarrt Judge Harald Greese that the sughty ATR T is allowed, from 23 August 1989 on, e enter electrotic publishing.




Discussion
On a question (Lawrence) whether AT&T will address the general consumer market place or the professional user

community Unruh replied that if AT&T will be successful then for two reasons: choice of software for easy acress to
information and choice or production of databases which are of interest for the user.

On a question (Bullock) whether software for searching by end-users would be made available also to the scientific and
technical community or whether ST laboratories would have to develop their own software the reply was that more and more
software will be written *for you™ than "by you”, and the advice was given to keep close contact with software producers to make
sure they will meet the user’s requirements.

On a question on videotex (Chambaud) Unruh explained that in the USA videotex and gateways arc used as near-
synonyms, that Judge Greene was in favour of videotex after having seen a Minitel demonstration in France, however, that no
videotex experiment in the USA has succeeded so far.

Dunning referred to the domestic (or consumer) market versus the professional market and wanted to know if there would
be a future for service providers in addition to giants such as AT&T. Unruh feit that the potential unreached market is in the
professional area because today's products have no appeal to domestic users, even if more artificial intelligence would be used.
There is, of course, a big potential consumer market, but there is no product for it. A chance is seen for services which involve
transactions (ticket ordering, home shopping etc.).

Paper No. 3. *The Present State and Trends in Japan’

U.Wattenberg gave a full picture of electropic transfer of information in Japan. The huge number (6000) of Kanji
characters caused many difficulties for the information industry: 2 Japunese-Yapanese dictionary is needed for inputting
characters via keyboard; the characters require high resolution screens ete. Having solved these problems Japan has turned
such disadvantages into advantages: Rt is leading e.g. in the production of high resolution screens and fax machines. Together
with China and Korea, Japan is establishing a 2-byte standard character set for up to 65000 characters. The Japan Information
Center of Science and Technology (JICST) is one of the largest hosts and decument supply centres in the world. The JICST fite
onscience and technelogy eg. grows by 700 009 documents per year, and the number of documents copied per year is 700 000
ton, 100 000 documents per year are translated into English; machine translation systems are applicd mainly for translations
trom English into Japanese. JICST hosts one of the STN nodes (Columbas, Karlsruhe, Tokyo) through which the JICST
databases are worldwide aceessible, those in English really. and those in Japanese " principle”. Of high importance are also
the activites of the Japan Patent Information Organization (JAPIO) which couperates with the US Patent and Trade Mark
Office and the Buropean Patent Office g, in establishing a worldwide image file of all patents since 1920, instead of the
traditonad 16 mm microfiln and microfiche the JAPIO new distributes to its subseribers 12 em CD-ROM inchuding full text
umages and index data. There is o sophistieated retrievad system tog trade marks. And patents can be applied now eithier onling,
ot on floppy disk, or i printed form, Japanese newspaper campanies now hald their journals s electionic form. There s a
database with 300 U photas on CD-ROM. Fach day SU0 new photos euter the database. Nippon Telegraph and Telephone
Corporatian (NTT) has nat been sphit up and w, therefore, very powerful, i spite of some competition from other
argamzations. ISPN (64 Kbit x 2 channel) stavted Tust year; this year a 64 Kbit x 2 3 xestem has been added, enabling 1.3 Min
preture Fanstssion. Expeniences with videotes ("Captam”™) were disappoinbiag. The paper containa a wealth of Jdetailed
iforimation including contavt addresses.

Discussion
Japan seetas ka be vers successful iy many respocts mcluding database generation; but what abaut retrieval? (Lawtence)

Tapan s excelient i handaare and must catch up w software. BOST provides mula-database searchung: the trend »
tonands “apc-butten” searches, i particular for SO

Is Giroup 3 fesamile tranamisson widespread? I ISDN generally avarlable? What s done o transfonming teat unages
into character comdes™ (Dusng).

Group 4 facaiule tramsnussion (1 second per page) teguires spreeial hines (the nurmal telephone netwark nat bang
suffivient these exast between premmses of g companies at ane used for Group 4 fax. For general use IS5 s needed wiuch
statts just gow o Japan. There are oplical character feaders for Japanese texts, but ro-typing s stdl cheaper.

Ouestions i the mlenmatton fow fram and to Japan ((hambaud, Yanez. Vanautryve) yiehled the following reply:

dapan 15 with 10% the tovd largest producer of scientific and technical nformation (after the US and the UK). however,
there are only a fow users of informaiton i Japanese outside Japan. The situation is better for the subset of mforsation
traastated inte English by Japancwe transtators. Japan puss much effort in making their information available to the West. The
Weat chauld put wore effon than aow ito helping Japan in selecting wiormatien for tranclation and info using Japanese
idormation. A coaunent fnwn the floor (Lawrence) confirmed that there is virtally o use of Japasiese databases in the USAL

Paper No. 4. ‘lanovaticas in Telecommunications Networks'

CHolimes of British Teloom (BT) reported oa innovations in telecommunication sciworks. With regard to telecomms BT
18 2 user, a vendor of networks atd components, a systems integrator, a conformance tester. and a standand maker. Of inain
interest to the ST community are, of course, the services provided by BT In this respect BT docided (1) to run its telephone
sctvices properly, (2) to go into pew services such as value added networks, mobile communications (“cellular radio™ for even
the trznsmission of images, and (3) to go international. With deregutation in the UK, competition in the value added services
wmarketplace, and the advent of the single Buropean market in 1992 BT has seacted: The UK market alone is oot viable for
certain seevices; 3 pan-European market is aimed at. The Dialootn Public Scrvices are available slready in 23 countsies and wth
40,000 users: Tyeset wall be added. Applications of the X.400 protocal are being developed: Elcctronic Data Tnterchange
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(EDlfact for international fund transfers), Oftice Document Architecture (ODA), formatted messaging activitics and user
interface architectures. X.25 PSPDN commenced operation 8 years ago and has links to 100 other networks in 8( countries. BT
offers an OSI infrastructure Local Area Network (LAN) and commenced an ISDN trial in Spring 1985, “The agreement of the
European standard for ISDN later this year will provide a sound basis for investment for both PTT and multinational users
alike™. More and more telecomms developments are user driven.

Discussion:
Which mechanisms are used and should be used to put pressure on PTTs to react to requirements of users of scientific and
technical information? (Lawrence).

Such requirements ought to be focussed.

How will optical fibers be brought to the workplace? (Motholm).

At present fibers are brought “to the door” not to the workplace. For buildings this would mean that the vertical
infrastructure would be made with fibers and the horizontal distribution with copper wires. In new buildings plastic tubes
should be installed in walls through which bundles of unshiclded optical fibers could be blown witen needed. Very soon fibers
should go on to the desk.

Paper No. 5. "Megatrends’
S.Chambaud had the courage to predict the future of electronic information transfer in form of X "megatrends™

I Internal information originated in an organization will be merged with external formation availubte from
cominercial services. This process will be facilitated by technologies such as desk top publishing (internal
information}, ISDN (external information), CD-ROM (storage of both types of information), and hypertext (user-
frieadly access to information) and could resultin, what could be called, an "information machine”™ aecessible even
for the famous end-user.

More value will be added o information. There v progress from straghtforward ("one-dimensional”) test o
multidimensional wdormation mcluding graphics, audio and moving images.

4

‘ur

There will be vertical integration of documentary functions, such as tibhographic searches, localizanon, ordernng
amd delivery of fuil testadocumeniy (cg. to the focal laser prntery wind oae mught wdd osdenng and Jebvery of
Automalic (raw ) translations,

4. Commerctal actors wall ingegrate vertically and honzontally. These actors are the publishers, the database produgers,
the serace providers, the atermedianes of mformation brokers, and the users. There are many cxamples of
pubbshets and new actors i the mformaton seivives market bunng database producers and seeace providers
(verteal itepration ) and there are ongotal soguations aining at wale of coonomy and roducad campeition,
T sse develepmients will continuce.

3 Swstems sall bevossie more itelhgen This depenids on research with avw compuier systems imutaties fuicttons af
the bram ane can expext ratural lainguage uodentanding, astumatic iransdaticns, ntclgom character Lcading (18R,
spweach winthesss cic

Foom these 1 megatremds one can deve I Iapertrends Thete will e more intograted, wtelligont and uscr-frondly
snfarmation scrvoes, and there waill be a viable wfurmation midustny.

P ussdon
Is there a tendatey alo tanigpraie the prodduction of documents into the chain of dacumentan foictiony” (Heauvan)

Yo, the weorcased use of the Siandard Generahizad Markup Language (MGML) Iy authors and o dors can sene as an
camp.

If stie uses rachine translation as an exampde for mtellgent sytetti, then thote wan not much developenont sver the lasi
20 years. How soan will intellipent machine tansdatnms be avalable? (Wattenbery)

We wall have to wit for the new gencration of canpriters. A comatent frain Yaner postted to she fact that oic already now
speakeot a language mdustey ad that results from more mature autsnatic tansdabion =yuems soh as Futotza can e oapected
MR

Paper No. 6, ‘Optical Dise Systean’

A de Ridder gave an animatitg deseription of three types of optical dise systams: ROM, WORM amf Revetuide all of
which aie complementary and it in a range of apphications.

ROM (read oaly mermuny)
C - audia, 12 cm, 74 min b
€D ~ video, 12 cm. § min video (clip) + 20 min audio. hifi TV
1IN = Laser Viciowy, 33 o, 184 600 sl frames, W) stun video + awdio
CD = ROM, 12 et 7 54 Miwte, MSDXOS ot test + It map pucturcs

e acedii e
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CD — ROM-XA, 12 cm, 654 Mbyte, text, audio, still + moving pictures
CD — 1. 12 cm, real time oper. system, text + audio + still + moving pictures

WORM (write once read many)
5" WORM, 800 Mbyte
12" WORM. 2 Gigabyte

Reversible (under development), erasing and writing in one step,
could, when available, replace hard disc in PC.

The CD-ROM drive is more expensive than the CD-audio drive because it uses a more reliable (and expensive  -1otor.
After error detection and correction the error rate is 107" compared with 1072 for consumer audio. 275,00 uges (in
character mode) can be stored on a CD-ROM. Program. index and information can be stored on the same disc.

Discussion
[s multiple access to CID-ROM possible? (Brendreth).

1t is indeed. Mary PCs can be linked to many CD-ROM drives, e.g. in a UNIX environment, allowing multiple users to
access multiple databases.

The response time for CD-ROM is shorter than for online.

How does copyrigitt effect the use of CD-ROMs? (Stolk).
Omne can arrange that a program copicd from a CD-ROM can be used only when disk drive and CD-RGM are accessible,

Paper No. 7. ‘Document Detivery via ISDN or Satellite Networks®

A.Dunning began his precentaion on document delivery via ISDN or satellite networks with some fundamental
consderations on the charactenstios of document ., document delivery systems, archives and document receiving tenminals.
Tahing into account the vanoss forms in which u document can be stored today, a document is defined as “a structured data set
of which there 1s o kisting independent record for the purpose of transfernng information or knowledy, between haman
bengs”. A ducument delivery svstetr comprises thres cumponets: a document store or archive, a means of delivesy, 1o a0
telecumms system, and a teceiving station. Archives range from group 3 telecopiers wo powerful POy wath at least | Mbyte RAM
atda 20 MHz Intet 8O 386 or Motoruda 63620, or better & 25— 30 ME2 S0 386 o 68030 amd 8 Mbyte RAM. A scanner amda
prinier are neaded with selectable resoluon (200, 100 amd $00 pisels per mch) and one or more communications tadules,
Adeguate software for the handhing of reguesty and deliveries s not yet avadable. The receving station would have to b
chatacterstioy which mateh the characterstics of the archive and a memoty buffer. For electrame document dehvery there are
the tele, public switched wlephone, arcut switched data, packet swatched data, integrated services digital, and the satelhits
tetworks. Twe oo ISEIN user- network access capabilitics will be offered: basic access with 144 Kbits. sec amd primary access
with 344 Khats see it Noeth Amenea or with 2043 Kbt sec n Futope ISDN b closer than many wsers eapect; and
sfarmation amd communication managers shouh now plan o use st ISDN standards are well wnderway. The advantages of
satellites for tefecomms services ane some are already i orhit aind operaional, they e a vende geographical coverage, they
can be usad 1t broadeast and sbiteast mode of use; they suggent distaice ndependent tanit: and they pormt lagh Jata rates
70 2 Mbatssex). The APOLLO (Asucle Procarement On Line with Local Ordeging) system s a “multe-hub uniditectronal
mcratesstnal sotem” (several transiut and many receive only stations) I s deugned to use the Satellte Multsserace Systern
(SAIS) Tramsponders of EUTELSAT | satcllites wath a yser data transiision rate of 1536 Mints sec. On the assumption that
a MR pixcls per itch A4 page, crunpressed acoanding fo the molificed REALD algorithn (group 4 faonule), contans abowt |1
smuthon buts, approsusately W2 pages por nunute coutd be transmitiod over the satellite chansiel. The muorotenunals wall onat
hetween $1 000 and $10 000, The price per page for the endisser wall be i the order of §1.

Discusston

The Canada Institute for Scientific and Technical Information provides a rather large document delivery servace (about
1 H0of the Bratich Lilwarys document supply service) wath the costa for journal suhscrptions oty sp Bressdreth s absalutely
sire that poogde will pay S1 or even 82+ 3 per pagie for fand docuiient delivery: they abready neaw pay 3 surcharge of $10 per
hacument (absaut 1 per page) for delivery by telefax.

How can APOLL services be mtcgrates] with exssting facthities? (Lhutken),
Through an X.25 goet connected to an APOLLO data station contralier.

APOLLO offers the npportunnty for multiple distnbution of docunents. Has the CEC caanderod the cogyright problens
which couldd anise? (Lawrence).

The CEC has recemily issued a repont wath propasals on copynght. The unit deabing with these questions 1 awars also of
the unglications caused by new tochnodogies.

Are thete poople i the audience whin could feport h expenience with APOL LO? (Scarke).

The Fachinformationszentium Karlsuhe together with the Gennan Patent Office aisd the Tocmische Informations
Bibliothek in Hanover waw interested in APOLLO bul is aow tockine ahead to use the farthooming ISDN for docuraent
delivery. (Tiethach). The Botish Library Uocument Supply Contre  as and possily still is keed to pursue APOLLO
(Dunning).




Are there similar plans in the United States? (Tittlbach).
In Japan there are plans to use TV satellite channels over night for document delivery. (Wattenberg).

The Wall Street Journal is using satellites for printing on both sides of the USA, and the Financial Times uses satellites for
printing in Germany. There is a new generation of satellites with much more power which will permit the use of small receive
stations perhaps even for data transmission to portable computers. (Dunning).

Paper No. 8. *The Weapons Laboratory Technica! Library — Automating with “STILAS”

B.Newton described STILAS, the Scientific and Technical Information Library Automated System operated by the
United States Air Force Weapons Laboratory Technical Library. STILAS provides, in addition to the traditional library
functions of circulation, serials coutrol, acquisitions, and inventory control, the features of an integrated library system with
gateway reference access to up to four remote databases simultaneously. STILAS runs on the UNIX 5.3 operating system
implemented on a UNISYS 5000/95 supermini computer to which 16 workstations are linked, The retrieval software (in C) is
based on the BRS/Search system. A comprehensive training package is available. The system permits endusers to search across
a spectrum of remote databases while simuitaneously searching local library files. For searching in up to four systems
simultaneously the same command language is used; each search statement must be formulated only once; STILAS will
translate it into the appropriate forms for each database being searched. There are 700 personal computers in the Weapons
Laboratory outside the Library. Their users will be able to connect to remote databases through the STILAS host via a Local
Area Network (LAN),

Discussion

A question on extra staffing required and another one on backfiling (Andrews) prompted the reply that all additional work
had to be done by the Library’s own permanent staff of 12 (and some co-op students) and that backfiling is aimed at covering the
last five years.

The Redstone Scientific Informationr Center is going to use STILAS, which s felt to be a very good system, for their rather
large collection of 3 million items; it is anticipated to extra employ a system administrator and an automation technician for this
purpose; in the ead STILAS will make savings (Bullock).

Staff resources becoming available due to avoiding duplicate cataloguing could be used for serving customers (7000 in the
Air Force Weapons Laboratory) better than now (Newton).

A question on collective cataloguing (Yanez) prompted the reply that it is of advantage if specialised centers spread over
the country would catalogue, abstract and index the material they know best and then exchange their products with the other
centers.

Are there already end-users of STILAS, and what is done for training them? (Searle).
Many of the potential end-users of Weapons Laboratory are computer literate; io alert them e use STILAS orientation
programmes with videocassettes and teaining packages are being prepared.

Should STILAS not be recommended for general use by NATO organisations? {Tuttbach),

STILAS could fulfill the required functions, however, people are needed to run such systems: and there ts no commitment
from tne NATO headquarters to make the managerial statf, the technical staff and the information specinlists available,
{Molhotm).

- Paver No. 9. *The Automation Plan of DC1 (Search) of the European Patent Office’

R Bare reported on the Automation Plan of the Directorate General I {Search) of the European Patent Nffice (EPO)
according to which 300 snillion DM will be spent over 8 years. The 500 examiners of the EPO aeed o have aceess to more than
20 million docvments with an annual increase of 700,000 new documents, most of them parent literature, but alse journa!
articles ete, Theee s also a need for searching tools using keywords or full text techniques that complement the use of the
International Patent Classification (IPC) for searching. As a consequence three lines of action will be pursued: processing of
textual information, processing of images, and personal rystems, The main system for textual infornution s EPOQUE. an
internal host computer loaded with internal (FAM1ly, INVEntory, Classification) aad extensively used external databases
(DERWENT, INPADOC). EPOQUE permits, vith one and the same query language, crossfile searching (among different
hosts), cluster searching, online help, thesaurus management, scarch strategy saves, and downleading to personal files. tt will
require a mainframe power of 30 Mips and a disk capucity of 60 Gbytes to serve up to SO0 users simultancously. With regard to
the processing of images, in the framework of the BACON project 125 million of pages of patent documents tre beiag captured
(in form of ima2es) and stored on optical disks, 63 million pages are being processed by EPQ, the rest by the US Patentand
Trademark Office and the Japanese Patent Office in the framework of a trilateral agreement. The examiners will maintain on
their PCs personal files with material downluaded from various sources and used ns a starting paint in patent examination. The
expected benefits ol guiomation will be gain tn productivity, an increased quality of searching, and a higher metivation of
people. -

Discussion
Relevant documents conld be missed in searehing, possibly due to inadequute indexing, thus camising problems with patent
infringement litigation. Which level of indexing is applied in order to avoid such problems? (Searle).

All documents entering the EPO are re-classited by specialists thus reducing the danger of by-passing a document to a
wminimum  Nevertheless, as on average 1306 documents have 1o be conutted per working day. there s the possibility of
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overlooking a relevant document. In any case it is ruled that “the EPO cannot be Lieid responsible™

There are at least 100 database manage:ment systemns with quiic similar functions. Are we not reinventing the wheel with
systems such as EPOQUE? (Dunning).

Each user has specific requirements When EPO called for proposals, none of the 8 bidders had the required software on
the shelf; it had to be developed (by a consortium consisting of SARIN, “{elesystemes and EPS) for 20 million DM. In a
comment Molholm agreed with Dunning that there is a general problem with a multitude of similar systems. He felt that the
functions should be broken up into at least three different parts: the ability to connect and to develop protocols; to know with
which systems to connect; and what to do with the information in the environment into which it is delivered. Part of the problem
could be solved by “intelligent gateway systems”.

Tittlbach pointed to the novelty of EPOQUE of integrating access to external, internal and personal information and felt
that many organizations could learn from it. He asked Bare to report on tie policy of EPO on the provision of patent
information to users outs'.ie the EPO. EPO' policy in this respect has been formulated in December 1988 by EPO's
Administrative Councl: The EPQ is a producer of information. and the task of dissimination is left to the National Patent
Offices (NPO) of the Member States of the European Patent Organisation. In case the NPOs will not dissiminate the
information it van he made available o Euiopean information providers under conditions which would result in fair competion
with existing information providers.

Paper No. 10. ‘Desk-Top Publishing - What you nced 10 know’

M. Taylor gave a comprehensive view on desk * :p publishing (DTP). DTP is the way many people can use some of the
‘traditional’ publishing skills. DTP can cope with difierent types of input (text, images etc.). is easier to read, more authoritive,
more effective in conrmunicating, uses less paper, and facilitates multiple and multimedia output. When the documentation of a
device (¢ g an aiv ft) outweighs the device itsei and when the documentation needs frequent updating then DTP can save
much money. The  1i. - 1m reguirements for 3P are a PC, a screen to show input or outpet, a printer (preferably a laser
printer) to print e ¢itput, a keyboard, a inotse and some DTP software. In addition to creating pages the software should
support document retrieval, document management, revision control, revision tracking, distribution, and distribution control.
The system should accept texts from other devices such as networks, should permit optical as well as intelligent character
reading, should accept images such as line drawings and photographs, and shovld permit the creation of graphics. Publishing
standards and architectures such as the Standard Geaeralised Markup Language (SGML) and the Office Document
Archutecture {ODA) play an mcreasing role in DTP.

Discussion
How to convinee manzement that a DTP system should be acquired? (Correia).

The it point woula be to improve the documents to be published. the second woulkd be cost savings; tor severaf
applivations abso the time factor is of importanee (there are cases where the documentation was out of date whei the hardware
wan shipped),

There are serentists using TP as authors and alse as editors of their own products, o we want such a developaent?
Would we not fooe something™ And what are the prospects of colour prings created by IYTP? (Dimond),

Certainly technology should not shetate whether authors beeome their own editors; it should depend on the »uthor’s
organisation. Qrganisutiony cza demand their authors to adhere 1o certain rades such as SGML, DTP offers Qlexibibiy. For
examiple specd of publishing can considerably be inereased with DTP; e, the changes s weehnician makes in a technical drawing
<an instartly be made scen on the other side of the Atlantic, And u large setof heavy manuals can be replaced by o CID-ROM
which thea easily can te mailed. With regard to colour, the technology is available, ossever, the costs of using colour in DT are
still very high

There are several exanples of misuse of DTP (red letters printed on yellow paper, strange page numbering syxtens ete)
(Hart). Truining in using DTP is abs: dutely necessary, in particslar with repand o basic layout, use of typography, and mousc
control,

Puper No, 11, Flectronic Publishing with SGMI

M.Kriiger descrided electronic publishing with the Standard Generalized Markup Language (SGML). SGML is a
language which permits the descnption 0 the structure of a document: L.e. of the presentation of clements of docuinents. The
clements cound be texts, images ete.: the presentation refers to the location of the slenieats, W typography et I suthors could
be nduced to apply SGMLL the pubdishing process cowld considerably be facilitated and speeded up. This happened atready in
vertain environments: The US Depariment of Defense (Dol extablished a plan to acquire, provess und use logistic techaieal
information in digital form and decided to apply the plan. This initiativg i Snown uoder the nume CALS (Computer-aided
Acquisition und Lagistiés Support). Itincludes the sppiicaion of SGMIL BoDs suppliens of hard o sofiware such as weapon
systens are bound tu deliver the sccompanying sdormation (docuntentation) in CALS format. This ted, after & tine of
saghation, o n more general aecepiance and application of SGML. Defense departments in other countries seenit 1o fadlow the
Dob) example. Also commercial publishors (Elsevier and Spriiger with 250 journal ities cach) are using SGML.

Discuxsion
if uuthors are not vsing SGML could SGML be fed into Bie process later? (Lawrence).
No, the structure (SGML) must comwe fing, before authors put informatios on paper or other media.




¢ o — . ——

T-8

In order to take on board SGML, does a Ministry (or other organisation) have to have a policy to begin with? (Andrews).
Yes, CALS provides a gcod example.

How could we apply SGML to AGARD publications such as conference reports with up to 40 authors from quite different
types of organisations? (Hart).

On the advice (Krueger) tc have the AGARD proccedings published by a commercial publisher, Hart replied that this was
tried and then turned down by national delegates; in tie trial the publisher typeset the material; as a consequence the authors
had to proof-read their documents again.

What is the relationship between SGML and the forthcoming ODA (Office Document Architecture) standard? (Holmes).

ODA is not directly related to publishing. even if a manuscript prepared according to ODA can be published. SGML is a
language with which quite different items or events such as documents, a breakfeast and a dancing performance can be
described. It is not competing with ODA, it can be interfaced with ODA.

Paper No. 12. ‘Flectronic Mail Systems’

In his paper on Electronic Mail Systems B. MAHON defined the most basic level of E-mail as a service providing a
capability to write (oxt messages into a system for delivery to other users in the same system. To this editing capabilities can be
added and the possibility of distribution to a multitude of receivers. One of the principal difficulties with any messaging system
is ensuring that it is used. There are various techniques to overcome these difficultics, however, nonc can guarantee usage.
Fersonal computers which are more and more used for word processing can be linked for the exchange of texts. This type of E-
mail depends on the interoperability between PCs and networks. The new CCITT/1SO standard X.400 will facilitate the
interaction between previously incompatible electronic messaging systems. In a future scenario an electronic mail server
(computer and software) which is available through the telecommunications can provide the following functions: message
sending and receiving, telex sending and receiving, fax sending for all and receiving for some specially equipped devices, and
voice messaging for all. All this is technically possible today but not yet as easy to use as today’s methods and, therefore, not yet
generally acceptable. Augmentation with ergonomic and functional features is required in order to overcome practices such as
sending faxes after they have been created in word processors, printed and then fed into the fax machine.

Discussion
Molholm decided for his environment not to use E-mail now and for a while for two reasons: the necessary PCs with

modems are not available to all assoctates and the disciphne to really use the system could not be imposed. For the time being
teletax was chosen instead.

Fax s generally been chosen as it is convenient; even texts produced with a PC can dircetly be fod into a fax machine.
Could E-maid successtully be applica in conferencing systems™? (Wattenberg).

There is only an artifictal separation between F-mail and computer conferencing; and there are many examples for
suceessfub applications of these systems, often between different sites of the same organization. A problem with B-mail is that
many peential users are not prepared to touch a keyboard. (Molholm).

Paper No. 1Y Computer Conferenving

I his paper LBlack deseribed computer conterencing as an effective means of grovg conumupication without the
limitations posed by real-time interactions (e audio and video teleconferences) of physical iocation {e.g. face-to-face
‘traditional” meetings). Computer conferencing permits “sharing the collective memory of a discussion between two, two
hundred or two thousand participants who may be seattered around the globe. .. Participants can join 1 computer confereiice u
their own comvmence gin teems of e of day and phiysicad locatton), read what has aleeady tranapired in the meeting, add their
woiee’ o the discusston or eontribute new thoughts and then exit from the "conference” o retwm atanother convenient time.” A
wide range of possibie and actual applications is Tisted which could hove and partially has been bsted already by B.Mahon in his
presentation an electronic mail services, thus underbining the samilacity of F-mail and cemputer conferencing. However, there
arc abe ditferences hetweent hoth tiese wechnigues: computer conferencing normally requises a moderator who must stimulate
and e the discussion, The paper wis not presented By ohn Black but by has eollaborator, Ellen M. PEARSON She poinzed
to cortn charactesistion of computer conferencing such s chranological Morage (who said what and when?), logical
relattonships of text tinking blogks o contributions by subject 1 order to follow the traimn of thougiits). That participaats from
vanoes fanguage grovps may Shd wtten text easier to understand than spoker words is seen as ane of the many advantages of
computer conferencing. Pearson gave a number of examples of applications of computer conferencing and concluded with 4.
Blacks words i i 1 acwatneal’ for use by AGARD.”

Discussion

IEone starts with E-mand, is then additi mal softsare required for switching 1o computer conferencing? (Wattenberg).

Additional sufiware is seeaeain particelar for the chironologicat storage and retricval of conlerence contributions and for
the dogica relationship of s and their setrievat oy means of Tree text searching.

Do vou have particalar exariples of the use of computer conferencing in project munagement seenarios? (Hall),
‘The answer was "Nuo™,
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in one of the examples computer conferencing was used as a teaching tool. Can it really replace face-to-face
communication? (Andrews).

1t is not a complete substitute for human interaction; it is an additional tool which saves some of the teacher’s time.

British Telecom applies an electronic publishing package (which includes searching capabilities) on top of their electronic
mail system and thus achieve computer conferencing. (Holmes).

You mentioned multilingual computer conferences. Do you apply automatic translation facilities for this purpose?
(Chevalier).

“1 only referred to various language and cultural groups which may find written text easier to understand than spoken
words and that computer conferencing gives them the time for thinking and formulating their reply.” There are systems for
automatic translation (French to English translation was demonstrated last fall in Greece) which could be integrated into
computer conferencing in a not too distant future. (Molholm).

A titout of context the question was discussed if a signature on a document was legal when the faxed document was used
as a proof.

Paper No. 14. ‘'The DOD “CALS” Initiative'

K.Molholm reported on the Computer-aided Acquisition and Logistics Support (CALS) ir:itiative of the US Department
of Defense (D~D). CALS “is (" zected toward improving the design, development, and support of weapons systems through the
usof carrent nd et.vrging computer technology,” and aiming at the use of “electronic transfer of information to the maximum
amount possivle™. The CALS initiative is a “strategy designed to create a system that can create, transform, store, reproduce,
cha ge, distribute, and use information as it evolves through the design, manufacture, maintenance, and logistics support of
Defense weapons systems an . equipment”. In this initiative also the weapons manufacturing industries as suppliers of DoD are
avolved. Dol will Lot contract with seppliers who are unwilling te do business (e.g. submit engineering drawings, blueprints)
i a pap.dess mode. The basic object 35 of CALS are: reduced acquisition and support costs; improved quality and timeliness
ot technical information; and improved responsiveaess of industry. As an example for cost savings it was mentioned that the US
Air Foree will sav $135 million annuallv just in the cost of updating manuals. Use will be made of CALS by the various military
communitics responsible for standardization, system design and development, maintenance, and logistics. Since many CALS
standards have or will become US Fedeial Information Processing Standards (FIPS) they will also be used by other US
Government agencies. Even other NATO member nations might adopt CALS. CALS is accelerating the wcceptance and work
on several emerging text and graphical standards, ncluding the CCITT Group 4 raster image specifications, the Standard
Generalized Murkup Language (SGML) for texts and the Initial Graphics Exchange Standard (IGES) for drawings.

This paper was discussed ai the Forum D' cussioa,

Paper No. 15, *“Transfert Electronique de Pinformaton: ~pplications dans la Société, “Aerospatinle™

Q.Lavroff described the applications of cleetronic infurmation transfer in Acrospatiale, a French conipany with 33,000
employees, u turnover of 28 billion French Franes, and invelved in the production of Concorde, Airbus and Ariane, A number
of electronic information projects is beina studied or implemented: a bibliograph’ ~ database in the field of technies for internal
(knowhow of company) and exiernal (Patents ete.) nformation whi: b shouid vbviate intermediaries; a database on
macrocconomics; a dutibase on internal and erternas standards; a database on multizingual terminology, stored on CD-ROM,
as an aid for translation: technical documentation, st . Lon optical medin, “or ase by the clients, in particular & maintenance
formation planning syuter: computer assisted aireraft trouble sheosdng: an aircraft documentation retri. val system (more
thun J0.L00 pages wext and images); an advancea pree., for Buropean information exchange on techaicai documentation;
and asystem for putomated online order processing, e.g. for ordering spare parts. With 70% of the produ~tic teing exported,
autoatic transhation of technival documentatior is of uimost importance.

This paper was discussed at the Faruta Discussion,

Paper No. 16, ‘Information Techuology Applications: u British Acrospace Military Airerafi Ltd. “ew’

K.Hall reported on information technology anpucations in the company British Acrospuce Malitary Airenaft Lid. with
131000 employees and an annual turnover of several billien Pounds Sterling. The company is guided by three main principles:

(1) a capability to design, develop, make and matked complete vehi-les and systems must be maintained;

(2) a technical competitive edge must be sustained; and

{3 there muvst be continuing eRort 1o reduce unit cevts,

In order to achieve these goals informetion technology is extensively applicd. "A company’s success in the future will be
linked closely to its succesa in e exploitation of information technology and in particular data” As a key system in the
company’s overall business architecture PROMIS is used which stands for PROject Management Integrated System. It permits
uclive managenitent contzol and feedback capability 35 well as the ability to produce credible executivie mansgement reports. A
noteworthy policy was applied in using PROMIS: “Users must be discouraged {rom becoming ‘expierts’ in the system or its
language, but encouraged to use the system as a tool for managing projects™. PROMIS handles datu, tables, drawings, barcharts,
critical path networks, milestone achievements, budget spending reports, resource histograms, cost/schievement reports and
graphs ctc,; i is coded in the Metier Managerent Systems Artemis language and runs in an IBM mainframe cavironment;
aceess by PC will be added. “A most useful feature of PROMIS is the ability to predict outium of a project and impact on
expected milestones and end dates. This feature assumes more significance in the modelling rote (what if?"), during which a
copy of the master data is used and modified to analyse a particular set of ciccumstances (sudden reduction of resources, change
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of work content etc.)”. “The introduction of such a comprehensive system represents something of a cultural shock to an
organisation,”. However, “the benefits derived are numerous™.

This paper was discussed at the Forum Discussion.
Forum Discussion.

Impact of CALS

What impact will CALS have on the data distribution of the Defense Technical Information Center (DTIC)? And will
CALS impact on technical base reporting?

There will be no direct impact; only those parts which are standards, like SGML, will have an impact. On the other hand,
more and more parts of CALS are likely to become standards which will then generally be applied. (Molhelm).

CD-ROM

What problems do you foresee in distributing CD-ROMSs? Speakers have discussed the technical issues of CD-ROM etc.
as data stores; the Aerospatiale examples are in-house and new; the only other effective example quoted has been the DEC
software distribution service; all other CD-ROM based services are almost unusable; what prospects are there that this
situation will improve?

CD-ROM can replace paper in certain areas. DTIC has recently put 250,000 bibliographic citations of unclassified
material on CD-ROM for evaluation of the retrieval system by users. With classified material the pressing would have to be
done in-house; this is, of course, an economic question. (Molholm).

When one has to deal with classified and unclassified documents CD-ROM is not economic. (Bullock).

The first generation of CD-ROM products was rather poor. The second generation with software interfaces was
considerably better; and we now face a third generation with much more interesting products than just bibliographic tools.
Bibliographic tools with simple access found their place e.g. in universities, whereas the new CD-ROMs, e.g. with full texts,
software and data related to a specific subject area, bring information to the fingertips of the user. (Lawrence).

Economics of management systems
What happens to the workforce profile when a system like PROMIS is installed?

We would have had to increase our (non-productive) workforce in project management had we not had an automated
system like PROMIS. We maintained the workforce and achieved a greater throughput, (Hall).

Multilingual dictionaries
Is Aerospatiale’s maltilingual dictionary available?

Htexists as an inhouse database. We have received a subsidy from the Ministry for Industry in France to put the dictionary
an CD-ROM and to make it available to private and public acrospace organisations. [t will be available carly next year:
however, it needs to be further improved, not only with regard to the content and presentation, but also with regard to the
retrieval software, This will be achieved by cooperation with aerospace organisations in other European countrics, and in nine
months or so a version will be available which can serve as a valuable tool for transtators, (Lavroff).

Compper conferencing

Which procedures are necessury for starting a computer conference?

A moderator or chairman, an agenda or a decision on topics to be discussed, an agreement for people to come to the
meeting, and material to be distributed before the meeting, are needed to startup any conference. Anadditional requirement of
computer conferences is to introduce the people to the medium, “so that the medium does not get in the way of the message™
Techniciany are needed 1o deal with the mechanics: the participants of a compater conference must be allowed to concentrate
on the intellectual part. Contputer conferencing is i tool which cannot completely replace fave-to-fuce conferences. In fact, for
the same group of prople the fire conference should be u face-to-face conference which can then be followed by computer
conferences. {Pearson).

Fiber optics

Could we have more information on fiber optics; in purticular when will all of London have fiber optics, and what about
using fiber optics for military wlephone systeps?

Loudon has fiber optics in (or underneath) most of the major streets, and the major customers have access teit. The whole
of Westminster up 1o St John's Wood and down to the river, and from Falham to Huckney is covered in fiber; about thirteen
miles by five. The whole of the UK is covered with fiber tor the trunk-neiwork and for the junction network which finks the
telephone exchanges together, I buildings fibers are first installed vertically and then, when required, horizontally to the usery’
Jesks. In new buildings plastic tubes should be mounted behind the plaster work. Bunidles of fibers can then be blown with
compiessed air from the baseinent through the tubes to the desks, Also in the military environment fibers are looked at with
favour as, due o the absence of plastics, the risks of fire can be reduced. Another favourable aspect is the absence of induction.
(Holmes).

Role of the inforntation intermediary

Taking into account all the technical developments we have heand of these day, what will be the future role of librarians and
information specialiers? (Newton),
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There will not be much change for the professions, however their functions will probably change. Demands are expressed
for end-user searching, however, the end-user is not a good searcher. On the other hand, the information specialist (the
intermediary) is not really the expert on that what he retrieved, in terms of content. Both are needed, retrieval skill and subject
knowledge, therefore the intermediary and the end-user should closely work together, if need should be through
telecommunications. An example is Easynet: when an enduser runs into trouble with his search he can enter SOS, and a real life
person will help. (Molholm).

If a database is well structured permitting access via a menu then intermediaries are not required. If this is not the case then
the intermediary has to stay in permanent contact with the user. As there are not many structured databases there is a good
future for intermediaries. (Lavroff).

The role of the information intermediaries will change only in so far as personal contacts with the end-user will
increasingly be replaced by contacts via telecommunications. (Van Leeuwen).

The main problem, at least in a library environment, is input, not output. More effort must be put into input, e.g. the use of
an online thesaurus for indexing. (Heaston).

My concern is that the message is lost in the media. Computer experts create systems providing general access to
‘something’, but somebody has to decide how to categorize these ‘things’ Librarians have done this already before the birth of
Christ. We categorize the world as pre-history and history. And history started with the work of librarians. They hold and
categorized information. Input now becomes more and more automated but not categorization, not placing information in a
logical place for retrieval. Categorization work will have to grow, otherwise information will be lost. (Molholm).

Coming back to the role of the intermediary, many databases are not directly accessible by end-users; their use requires
intermediaries who are familiar with the new information technologies. The number of information broker offices in France is
increasing. (Masson).

As the number of databases is increasing and the access procedures are becoming more complicated the information
brokers have to become more competent. If they are, they become *rich’, and the rich become richer, the poor become poorer.
(Larue).

Technical manuals

Do you envisage a complete change in the provision of technical manuals as presently provided by the Armed Forces (such
manuals have to be provided at very low levels such as to an airman mending an aircraft or a soldier mending a lorry, and these
people may not necessarily have a read out capability) ?

The whole arca of technical manuals was one of the driving forces of CALS. In the long run it is envisaged that the data
would be delivered ta hand-held screens, with drawings, video images, sound ete. (Molholm).

Supercomputer highways in the USA

Who can provide information on plans in the USA to connect 1000 taboratories with high speed communication lines?

There are in fact plans by the Executive Office of the President and a proposal in Congress for a telecomms highway” for
linking supercomputer systems between universities. (Molholm),

The National Science Foundation is the primary co-ordinating body behind it (Rice).

‘The Hubble Telescope when brought into orbit will deliver about 100 Gigabytes of data every day which will be processed
by Canadian scientists. This is the driving force behind the establishment of a high-speed network in Canada which largely is
following the ARPANET in the USA. (Breadrth).

Another example are the data from global chunge: eavironmental data collected from all over the world. (Molholin).

Stardard terminology for the compasition of source rexes

Traditionully there has been an interestin indexing tools such as categorization schemes and thesauri; with lurge computer
memorics there is a tendency 1o rely on full text searching. This may work in a relatively small user community. However, Inrge
database systems searched by a variety of users with different backgrounds and nationalities may be less soecessful if ondy full
text can be applied. Another prablem is the treaument of images as well as test. Standards such as SGML might help o exiract
bibliographic dat direedy from source documents; categorization scheines become mare and more sophisticated with the
introduction of cross-references, and differences between categorization schemes and thesaur are becaming smaller and
smaller; computer assisted transhation is also becoming more popular; however, all these tools may fail if the souree document is
not written correctly (spelling checkers, style checkers, glossaries arc only a partial solytion), but there coutd be tools o check a
document and to suggest u standand terminology. By applying glossary tools the advantages of a thesaurus as a searching toul
are automatically builtinto the source text. Is such a development passible, feasible or not very likely? Would we sgree also that
uwdesing and searching should be done more and more by originators and end-users?

There is notone answer. Indexing will be required to identify a unity of coneepts across a collection of documents because
language changes over time; however, there will be tools (g automatic indesing aids) w hielp in these processes. The same gocs
for retrieval; there is and will be software for helping the end-user. (Lawrence).

We are experimenting with full text. Assistance is needed on two levels: for the aovice user and for the expericnced
scarcher. Somw assistance is needed, but we must be flexible and look for new tools, cg. the concepls used for automatic
translation could be very useful for automated scarches. Most of the tools will have to be automated in onder o make the
information systems practicable.(McCauley).

There are quite sophisticated systems for the storage and processing of information. Should we not put more effortin the
preparation of texts from the start. Automatic translations are wasted if the source texts are poor. Should we not apply standard
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structures and standard terminology in order to achieve better texts which then could be used for automatic capturing, indexing
etc., instead of accepting any garbage as input for our marvelous systems? (Ampt).

Perhaps this topic could be discussed at the TIP meeting next year in Norway, in particular the question whether authors
should be given guidelines for composing their papers. (Yanez).

If you really want to get into a ‘standardized authorship’ situation you should not start with authors but at school. Equally I
do not believe that it would ever be practical, and I hope it will not. (Hall).

Experience shows that authors do not follow instructions. As long as authors cannot be automated there is a need for an
information specialist for indexing. (Heaston).

Computer viruses
What are the real hazards of computer viruses which might enter our systems via networks?

I think we make too big an issuc of viruses. (Molholm),

There are anti-virus tools. We would make the biggest mistake if we would not use networks for fear of viruses.
(McCauley).

Use of data collected by satellites
Which use is made of data collected by satellites and transferred to the earth?

Very little! Satellites such as Landsat receive and re-distribute to earth stations data at rates of several 100 Mbytes/sec.
These data are useful for agriculture, forestry, preservation of natural resources etc., however, only a very small fraction is used.
Itis recommended, therefore, that much more effort is put into processing these data. (Colens).

We are looking more at the handling of the data after getting them on the ground; however, it is a massive problem. We have
concentrated so far more on gathering the data and making sure we loose no single bit and we get it correctly. We now pay more
attention to processing and re-distribution. (Rice, NASA).

Several years ago it seemed that, due to the legal status of NASA, Landsat data could be distributed only to the public, not
to the private, sector. (Brendreth).

Critically evafuaed duta.

Users in need of data, ¢.g. on laser damage assessment and laser hardening, need this data for immediate use. Data are
spread over many sources, and even if their collection can be handled they are often contradictory. Therefore, a critical
evaluation of these data is absolutely necessary. More should be done in this respeet. (CheYen Ho).

The US Department of Defense has 23 Information Analysix Centers 13 of which are supported by the Defense Technical
Information Center. They address the question of critical evaluation of data. (Molholm).

The more information is produced the greater is the need to prepare the information in suck a way that it can be used
directly and reliably. Computer assisted techniques providing access to information have to be improved to meet better and
better the useny' requirements. The more infosmation is produced the more information anulysis centres are needed. For some
subject ureas information analysis centres exist for nany years, some, such as the Gmelin Institute for Anorganic Chemistry and
the Beilstein Institute for Organic Chemistry, even sinee the fast century, The Beilstein is now online available (.. through STN,
Karlsruhe) covering information from 1830 on. Software is being developed for accessing aot only bitliographic data and tuli
texts but also tables and graphics, (Titlbach).

Standureds

There are various standards for the electronic data interchange which are partly conflicting. We are often fost not Knowing
which standurd 10 apply; should we foliow the standards of 150 or those of other organisations? (Dalwey, Pakistan).

Evervhexdy in principle agrees to apply standards; but often the better (standard) is the enemy of the good (standard). ft
takes a fong time until a standard is adopted. In contrast to patents, standards are propared mainly by volunteers, We should

realize that there are ceonomiv benefits in dandurdisation, and we shoutd therefore be prepared 1o invest maaey into standard
making. (Ampt).

Closing remurks

‘alter Blados, Chairman of the AGARD Technical Information Paned, thanked o large number of individ-als for their
contributions to the success of the meeting and announced that TIP is sponsoring lectures in June 1990 in the USA, UK and
Belgium and that a TIP Specialists’ Meeting “Bridging tie Communication Gap with the help from Natural Language
Processng™ is scheduled 1o take place in Trondheim, Norway, from Sth—~6th September 1990,

Questionaire

The guestionaites completed by patticipants after the meeting revealed interest in technologies such as clectronic mal,
computer conferencing, video conferencing, hypertest, optical character reading (OCR), intelligent chanecter reading (ICR),
and barcode scanners: in the role of librarians in the next century; in CALS-like projects; in practical details of leading-edge
systoms; in interworking betwoen systems; in relative capabilities of hard- and software; and in live demeastrations.

In general, there was atore inteiest in practicalities thas in satistics and considerations.
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3. COMMENTS ON TECHNOLOGIES.

The most natural forms of communication are gestures, mimic expressions and the spoken word, all understood by kids.
Civilization required words to be stored and transmitted over long distances. Writing and reading was the technique chosen, and
the kids had to become literate, a process amplified by Gutenberg. Today the ‘kids’ have to be computer literate or even
information specialists in order to find all the ‘words’ collected and stored somewhere. Is this inevitable? Mankind has
developed techniques for the collecting, storing and distribution of information. Should mankind not be able to develop
techniques for the easy access to information which would render computer literacy and special training superfluous? There are
signs that we and our descendants still have to go a long way, but that this way will lead towards something like an information
machine which answers (spoken or written) questions.

The information iadustry, on its way to become profitable, is proceeding from producing something technically feasible to
producing something demanded by users. With profitableness comes competition and more respect for user demands.
Therefore profitable information markets like the financial and business information market are served first with user-friendly
information products. Medical doctors come next; technicians and scientists come further down the line. In any case there isa
trend to break the information market down into fractions corresponding to well defined target groups of users who then are
provided with all inform tion they nezd for their professior:. Much cffort is put into mixed input (text, images, voice, video) and
multimedia output (online, CD-ROM etc.), into the development of software for really easy access to information with a
minimum of training, and into collecting and adding value to the relevant (internal and external) information. This development
I interprete as a trend towards information machines.

As long as an information machine is not there, let alone on our desk, we, the information services community, must look
for ways and means to serve our users best. We must look for relevant data and for technologies to evaluate, categorize, store,
retrieve, distribute and make them consumerable for the end-user. Let us look at some of these technologies.

Data collection

Data include text, images, voice and video. With regard to text, traditionally we dealt with bibliographic data and abstracts.
They refer to rather than contain information. Therefore the trend, supported by high capacity storage media, goes towards full
texts. The texts can be captured in facsimile mode by means of scanners, as done e.g. for the BACON project for 125 million
pages of patent documents scanned on behalf of the European, the US and the Japanese Patent Offices (see paper 9), for the
ADONIS project which every week produces a CD-ROM with articles in the field of biomedicine contributed by a multitude of
publishers, and for the Pressedatenbank of Gruner & Jahr with an input of 1000 press cuts per day. The technology is well
developed and permits different degrees of resolution (e.g. 200, 300 or 400 pixels per inch); the scanning costs per page are in
the order of 25 cents. Scanning covers images as -l as texts, an advantage. However, if the text were available in coded form it
would require much less storage space and could e.g. be extracted. edited, + : rehed or translated by computer, transmitted at
lower costs ete. Texts can be read into a computer by Optical Character Reading (OCR). If it is available already in scanned
form OCR would require fiest printing on paper and then reading which is rather inconvenient. For this purpose Intelligent
Character Reading (ICR) has been developed which in a first step identifies rows of scanned text and then the letters within the
rows. The algorithms for identifying letters are more powerful than for OCR: as a consequence ICR can be applied to
practically all type faces and even 1o handwriting, JCR is not yet a mature technology in spite of very remarkable results. As this
technotogy seems to be important for dealing with (intersal and external) full text documents it is recommended to study this
topic further, As it is relevant to the theme of the next TIP Specialist's Meeting (“Bridging the Communication Gap with Help
from Nutural Language Processing”) an invited paper could deal with it (proposed title: “Comparative Evaluation of ICR
Systems™). Another approach could be to induce an organisation such us LINK or International Resource Development Ine. to
carry out a multi-clicnt study on this topic and to subscnbe to it,

Adding Value to Data

The eritical evalvation of data by information unalysis centres and the screening and condensation of information for
inclusion in handbooks or more advanced devices is an cternal sk, Even the envisaged information machine requires
continuous updating with knowledge. Librarians and information centres, when dealing with electronic transfer of information,
concentrted first on secondary (bibliographic) and now increasingly on primary (full texts, images ete.) information. More
user-friendly, however, are evaluated data and handbook-type of information. Many librarians fear that some of their
traditional functions will in future be fulfitled by electronte devices. T wonder if they shuuld not take the initative, eg. in
conpreration with publishers, to urge {or, to encoursge or evest to organise the adding of value to data: for the benefit of their
users and their own. And TIP ceuld well amplify such conceivable inftiatives of its members by grouping and channelling them.

At the TIP teeting frequent reference was made to the Sturdard Generalised Markup Language (SGML) which adds
value to datg, not to their information content but to the facitity with which thay can be further processed. This reminds me of an
automatic translation system (TTTUS) which requires pre-sstiting (transfursation of nutura) language into a language witha
limited choice of syntax) before the transtation algorithms can be applicd. Are we on the right track? “Technology is the effort to
aveid efforts” (Ortega y Gasset). With TITUS and SGML. we reduce processing efforts but we increase fext creation or
preparation efforts. These thoughts mighy ound heretical in the light of the aciepteace and adoption of SGML by (at least pants
of) the infurmation community. Perhaps it s only a question of finding the right balanoe between efforts.

Categorization (indexing) and sesrcling (reiricvel)

This was the only topic ithin the scope of the confersence theme which was rot adequately covered by presentations; it
was, however, addressed at length at te finsl discussion, It appeare that thuse who spoke at the mesting were of the same
opinien that for both, indexing and retricval, information specialists are unavoidable (“as long as authors cannot be
sutomated™). Knowing that one counter-cxanple invalidates even the most convineing and femitiar theory report that Lhave
recently seen a demonstration of an automatic indexing and retrieval system which can sucovssfully compete with any specialist:
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terms (except stopwords) are extracted from full texts (or abstracts) and reduced to stems; linear and an inverted files are
established; the query is entered in natural language, and its terms are matched against the files; retrieved texts are relevance
assessed; with terms occurring in the relevant documents tight sub-queries (retrieving a minimum of texts but at least one) are
derived; the retrieved texts are assessed and the most successful (in terms of retrieving further relevant texts) sub-queries are
selected and used for further retrieval and assessment; with now more relevant texts useful terms can more precisely be
identified and used (automatically) for further generation of sub-queries etc. The natural language query can be vague; the
target of relevant texts is solely defined by the user’s relevance decisions. As a consequence, the end-user, who, of course, must
be able to identify relevant information in a text displayed, achieves better results than the retrieval specialist who cannot be
absolutely sure about the end-user’s real information demands. And, the system retrieves relevant texts some of which the
retrieval expert did not dream when formulating a (e.g. Boolean) query and therefore missed them. And, training is not required
atall, just entering a natural language query and responding with yes or no to the texts displayed. And, indexing by information
specialists is rendered superfluous.

This example shows that we must watch for new technologies even in areas the development of which we used to believe is
rather stagnant. “New technologies for automatic (full text) indexing and retrieval” could be a topic for presentation and
discussion at the next TIP Specialists” Meeting.

Storage

With CD-ROM and the other derivatives of the Compact Disk the technology for the storage of information has made a
quantitative leap. 654 Mbytes per disk can meet many requirements. Many of the CD-ROM products we see today did not yet
find their markets. Of the products which serve the information market probably those will be most successful which provide
casy access to full texts and, even more, those which provide rather complete information to a well defined target group of users.

Organisations which handle classified information, which cannot entrust external organisations with pressing the
information on CD-ROM and which cannot afford the uneconomic inhouse pressing are advised to consider WORM (Write
Once Read Many disks) with 800 Mbyte (5 1/47) or 2 Gigabyte (127).

Distribution

Many speakers referred to the forthcoming high capacity communication channels, ISDN, fiber optics, satellites ete. which
will permit the (mass) transfer of data and texts with acceptable delays. Two recommendations are repeated here: Information
and communication managers should now plan to use ISDN, and architects should be urged to have plastic tubes mounted
behind the plaster work in new buildings for taking up vptical fibers.

An issue Dunning pointed out is the chicken-and-egg situation with regard to the transfer of data via satellites: there are
many potential users of high capacity transmission chanacls but each of them alone would not need and pay for the whole
channel and therefore will not approach the carriers (PTTS ete.). As a consequence, the carriers believe that there will not be
enough traffic, and they proceed half-heartedly only. It is a question of identifying and collecting demands for information
transfer with high bit rates. Should T not invite the AGARD community to identify high bit rate demands of their
arganisitions, colleet the demands if they exist, and try to join forces with other parties (banks, airlines, sewspapen, rescarch
centres, UIvensities o) i order to establish a sum of demands which would encourage the carriers to meet thew?

lntograted Systean

There is a large number of soltware packages with some or all finctions required by information managers and speciabisis,
Many are very dmilar; therefore the question was raised if we are not quite often re-inventing the wheel. The reply was that user
requirements differ from cise to case and that therefore witormade suftware i geeded the development of which costs millions
of dollars. STHLAS ¢paper 8) and EPOQUE (paper 9) miay serve as examples. T wonder if ore could nat think of more econumic
slutions. My suggestion woukd be to entrust an appropriate organisation with the collection of user requirements, with setting
up user foquirament speciications, with separating the requirements into many small meduls, and with estabdishing privtocols
for linking the manduls, The information industry shoubd be invalved in this process from the beginning, and the s establixhed
functional moduls and protecols should be given the status of uidelines or better standards. { am sure the infermation indusiry
would comply. Users could then select appropriate module and entrust system and software fiouses with the developanent of
functions which are not yet adequately covered by existing modules. Whe eould sponsor the find step, the collection of user
requirements and the seitng up of wser requirement specifications? Here Punning's stateitent coines to sy mind that
standandisation and cemmon procedures ave close to the heant of the Commission of the European Costmunities (CEC).
Perhaps TIP shoutd ask the CEC 10 make a start with (00?) finanatg Uie fird step.

Copyright

At the discussion of De Ridders pape: on optical disk systeins the question “How does copyright effect the use of (1)-
ROM? was raised but not adequately ansv ered. in my opinion. The answer was: “One can arcange that a progeam copied from
a CD-ROM can be used tndy when disk deve and Ci)-ROM are avaitable™. This is fine for programs but mot for tests, T guess
that the originator of the question (Stodk ) wanted to draw the auditarium’s atiention to the fact that one can draw multiple paper
copies from full tests stored on CO-ROMs and sell them, aot to the liking of publishers. This dislike induced the ADONIS
group of publishers to make their CD-ROMs, cosstatving {biomedical) journal anticles in facsimile mode, avaitaide to libvaries
ouly and this under the condition that diey will get a fee for each paper copy drawn.
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4. RECOMMONDATIONS

Recommendations Addressed to Information Managers and Specialists

|8
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10

Keep yourself informed about the development of the information sgrvices market, e.g. through the annual reports of
the European Information Market Observatory which cover market statistics and major trends. Address: CEC, DG
XI1II, L-2920 Luxembourg.

Watch out for new technologies such as hypertext, CD-I, WORM, “Reversible” disk, ICR (Intelligent Character
Reading). relational image databases, more advanced automatic translation systems, knowledge based (AI) systems
and those which do not have a name yet.

Look which new technologies the European, US and Japanese Patent Offices apply: in some cases they are not only
protagonists but also de facto standard makers.

Plan to make use of ISDN.

If you have the slightest influence on the planning of new buildings take care that tubes for taking up optical fibers are
installed.

Study success stories such as STILAS (Paper 8), EPOQUE (Paper 9), CALS (Paper 14), PROMIS (Paper 16) cte.
and consider to use (part of) these systems.

Consider the application of SGML (Paper i1).

Consider if you should not make use of Japanese information (Paper 3).

Consider if you should not make use of earth observation data provided by satellites. See the Section *Use of data
collected by sateblites™ of the General Discussion!

If you need 2 computerized French-English dictionary ask Acrospatiale, 8.P. 76, F-92152 Suresnes Cedex. Htshould
be ready in about a year's time.

Recommendations addressed to AGARD's Technical Injformation Panel

1L

13

4

At the next TIP Specialists” Mecting “Bridging the Communication Gap with the Help from Natural Language
Processing”, Sth—o6th September 1990 in Trondheim, the following topies should be considered for presentation
and-or discussion:

~ Comparative evaluation of ICR (Iatelligem Character Reading) systems

— New technologies for automatie full text indexing and retrieval sysiems

~ Comparative evaluation of automatic translation systems.

TIP should consider if it should ot try out E-mail and?or computer conferencing between Panel members and, at a
next step, between participants of the annual TUP Specialists’ Meeting, A topie for discussion could be the Techneal
Evaluation Report. I such an exercise woulld be successtul it could be recommended o ather AGARD Panels.
{Papers 12 and 13).

TP should suggest 1o relevant informaton centres and libranes to consider if they should not encourage, group,
channel or even onganise the entival exaluntion of data. See abw the Seetian “Crtically evaluated data” of the General
Discussion and the Section “Adding value to data” of the Comments on Technologies!

T togetirer with interested AGARD urganisation, should try e wenufy demands for data transfer with high but
rates i order 1o find outif a entival mass for high it rate telecommanications could be reached in conjunction with
nAGARD-related orgamsations. The collection of demands above the level of AGARDY coudd then probably best
be dune by NASA and ENA. See also the diwussion of Paper 1 and the Secton “Distribution” of the Comments on
Technolpgies!

TP should ask the Comsmssion of the Eurapean Comniunities to encourage the establishiment of user requirement
speaifications for all functions demanded by wfonmation managers and speclists (library functions; indexing,
storage, retneval, distribution of infonnation: E-mail, computer conferencing ete). These specifications could
provide the hasis fur standard information techinlogy modules amd for standand prolocols for linking the modules.
See also the discussion on Paper 9 and the Section “Integrated systems” of the Comments on Techunologies!

Recouuneadations o AGARD Related Orpanisations
Conuider to adopt CALS (Computer-aided Acquisition and Logisties Supportt See Paper 14!

Far the storage of classifisd information constder the use of WORM disks. They can be loaded with information in-
house. See alsor the Section “Stotage™ of the Conmnents on Technologies!

16.
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TECHNOLOGIES FOR ELECTRONIC TRANSFER OF INFORMATION
THE PRESENT STATE AND TRENDS IN EUROPE

by

F.Mastroddi
Administrator
Directorate General Telecommunications,
Information Industries and Innovation
Commission of the European Communities
L-2920 Luxembourg

Summar

The emergence of new data storage and transfer media is haviang a growing effect on the
electronic information industry.

Two decades ago, there were only a handful of bibliographic databases, operated over
dedicated onliae networks.

Today the mass storage posaidbilities of new technologiles, potential cost/benefit ratios,
integration with personal c¢omputers and telecommunications netvorks are typlcal
perceived benefits.

There are several hundred optical disc applications running 1in Burope, i{n bdusiness,
eaducation, leisure and research. A C.E.C.-sponsored survey has identified many of theae,
and has gathered the opinions of market leaders on present and future trends.

The consensus of opinton points to & promising market potential for this sector,
depending on overcoming a set of key bvarriers - technical, economi¢ and organisational
and on the introduction of newv telecommunications facilities.

The European Commisaion, under its new telecommunications and inf{ormation market
prograrcnes, aims to encourage the rapid development of this sector and to help overcone
the barriers to growth. A call for propossls for pillet/demonstration projeots held in
early 1989 18 one example of BC agtion.

Introduction

Ovar the past tvo dovades, the ¢lectronio tranafer of (nformation has evolved {n Rurope
from a ma{l:y pudblic-asector, rensearch-oriented activity, itnto & growlag econosio
reality. In the ear’y 19708, thers was a handful of online tnformation services, run for
sclentific, teehnioml and blowedical reaearch sclentista. Today, online aserviceas aim at
sarket researchers, business profussionala and avan the genaral pudlio, an the bhack of
the vaves of cheap microcomputers end videotex torminals vhich ave becoaing romdily
avallabdle.

Thio rapid evolutton i{n the application of nev tochnologies hus not always been matehed
by economie succesnes, to date, although there la a notable market lgpact in areas puch
as d¢redit and flaanclal Lnforsation wervices {a tho Unitod Kingdem and videotox-related
services {a ¥rance.

One of the asjor turalng pointa ia the berlef history of electronic Inforaation services
vad the launchlag of the YBuronet prograsee in Decesbher 197% by the Buropean Community,
fnvolviag the Pooatal and telecommunications administraticns of trhe BC smeadber couptries,
inforantion providers and, eventuaslly, user growpe. This =modest programae almed
prinarily o build onlire dstabankw in key arvas of {atereat, ¢o conatruct a alngle,
publicly-availablo data network !{u Burope for online rcretrieval, and o stimulute the
aupply 4nd yde of electronic pervices through nev host services. Nuronet was officislily
fnaugurated in 1980, and, having avoouplished (ts maln puepepriming task, weas phased out
e planned te 1985.

3ince then, only five yoars on, pubdlic data networks c¢over all of ¥urope, are malnly
coupatible, wvithin certain technlical limits, with each other and with networks outside

Rurog-. and provide amcceos to over four thousand pudlicly availadle databases arouand the
wotrld.

The perlod between 1984 and 1989 hae aleo seen the start of aany other imjortant trends
vhich all heve a potentially far-reaching iapact on the olectronlc fnforuation aarket.
The tintroduction of tochhologles wsuch as the personal cosputer, CD-RON and its meny
variantes, digital fecelintile, and {ntegrated wervices digital setvorks, s & clear
fllustration thet tho pace of funovation ia this ares is speeding up.

Hovever, the oversll picturs in Rurope ls complex and has many dimensiona: historical,
geographical, ecoromic, eocclal and cultural. In this respect, ths slituation is not
directly comparable to that of the United States or Japsn. Nany facets of this
complexity are expeacted disappear through the achievemsnt of the single internal narket
in Burope, sterting ia 1992. It wvould be illusory, though, to beileve that everything
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will change immediately. The process of economic change will fiiter gradually through to
this sector, aided and abetted by important new policies and industrial developments in
the general area of information and communications technologies (ICT).

The relationship between ICT and information tranafer is there for all to see, but is isas
very complex. It dinvolves +technical, economic and social factors which canaot be
foreseen easily.

In order to trace sc¢ne of the trends and complexities of this relationship, the
following chapters locx in turn at

- information technelogy

- telecommunications

- database market development and
- Buropean Community initiastives.

Information technologies in EBurope

The Community represents the largest poteatial market in the industrialised world, in
terms of population (323 million inhabitants in 1987 compared with 244 million in USA
and 122 million in Japan). Its total Gross Domestic Product of 4.200 billion ECU in 1988
is close to that of the USA (4.300) and well above that of Japan {2.600). The same holds
true for 1industrial production, where the Community is second only to the USA. The
Community's share in world trade is around 1.2 times that of the USA and twice that of
Japan.

Competition in the <coming years 1is expected to Dbe particularly strong 1in the
high-technolegy industries asuch as office automation, electrical and electronic goods
and chemtoal/pharmaceutical products. The Cecchini report on the single market and on
the coast of non-Burope has highlighted continuing wveakneases in Burope's trade
performance in many of these industriesa.

The viability of Rurope's informatien and communications technology induatries will bde
fncreasingly important in the 19903 with the opening of new wmarkets through the
introduction of a wide range of new products and aservices asuch as HDTV and Integrated
Broadband Communicationa.

In the Information Technology area, there wvas great concern in Burope in the early 1980s
that the industry was being affected by low market shares, low rasearch an¢ development
and low capital investaent. The balance of trade tn IT products wae negative, amounting
to & daficit of approximately 1! billion ®CUs in 1984,

Since 1984, several major concerted aotlons have boen initiated at nattenal level (es.
Alvey Programme in United Kingdos), ¢through inter-governmental initfatives (RURREEA
programsme) and at Huropesan Comaunity level, through RSFRIT, the B&Avropean atratogle
progranse for research and development ia lnfarmation Technology.

In atriet qusntitaltive terna, the altuailon in the iaforsation ayatesna laduatry ias now
diffaorgnt.

= The largoat Buropean IT ocompeanles have algnificantly inoreanad their avn domeatie
gavkat ansre from INME din 1983 to 50% today.

- Thoy hold a favouradls posattion in the softvare and services emarxet taking advantage
of atrong grovth ir domand.

- Buropean IT conpsales are nov lavestlag in KeD @ olallar proporiion of their révetues
to U8 companies.

« Capital expenditure in IT reashed ta 1987 « level higher than that of US coapanties,
though etill lover than Japancas flres.

There is etlll wmuch to wmccoaplish before the balance of trada altuatian ia
re-ostablished, howvever, particularly in the ares of cosmsponenta, nemtvoaductors and
inforestion procesalng syatems. Thesa areas have béen given priovity ln the current
(BSPRIT II Programme, with over 15D projects in acreas auch as sicroelectronics, office
syotenos, cosputer lntegratod sanufacturing and I1.T. appitastions fechanologloea, and in the
new JYSSI Joint Ruropsan Jubmlicroa Silicon) programse af BUREXA for aomi-coaductor
regearch and devalopnent.

Telacommunications

Telecomnunications 1o the 1ife support uystem for the electroulc transfor of information.

Various estinmates place the turnover of the total Buropean toleconmunicationn uarket in
19687 at btetvesn 60 and 70 billion BCU, some 20f cof the world aarket, sad growing at a
cusulative annual rate of 9% to roach 105 bditlion HUY in 1992.
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However, telecommunications did not always grow at such a rapid rate. It has taken 140
years for telecoms services to evolve from telegraphy to the present-day dozen or so
principle services, some of which are direct spin-offs of others.

Today's main public services in the BEuropean Community, useable for the electronic
tranafer of information, are:

- telegraph
- telex
- telephons
slow telecopy (1 min. per A4 page)
lov rate data transmission
- e¢ircuit-aswitched services/leased circuit
- videotex low rate
~ cable television
- mobile telephony.

With the gradual emergence of High Definition TV, where a worldwide standard is expected
to be announced in 1989 by the International Telecommunications Union, ISDN (Integrated
Services Digital Networks) and Integrated Broadband Communicatioas, the number of
aervices is likely to doudble or triple by the year 2000. The assocliated finances for
these developments are consideradle. The Buropean PTTs had a global revenue from pubdlie
telecomms gervices of 53 billion BCUa in 1987, invest 20 billion ECUs annually, &ac
employ around ome million people. Voice telephony accounted for between 85-90% of their
revenues in 1985, with up to 5% from telex and 1% from data saervices.

There is no simple way to gauge the size of the user population. The estimated numbder of
terminals and subacriber equipment units installed gives some handy lndicatora:

- 77.4 mio business telephones installed in Western Burope in 1988, riaing to 94.4 :io
in 1993

- 620 000 telex machines i{n 1985, 770 000 in 1988, 2ecreasing to 504 000 in 1993.

- 250 000 telefax/PST&/CGroup IIT in 198%; this number {3 increaaing raptdliy: 659 000
installed tarminala start 1988, increasing tanfold by 1934 to & 360 300, acaordiang to
loglioa.

- B235 Q00 lowspeed modeams in Vestern Rurope in end 1986, compared wviih approitzately 3
aillion fn USA in 1988. ISDN linko at 64 Kbita/s will not require sojems.

- BRustiness and prefessional microcomputers: 8 mitlion total {n Weatern SKurape (10%
conneoted to data unetworks) in 1988, 14 mio vetinated tn 1992.

- Videotex toevatinals : 4.8 alo pudlie videotax tersinals in Vestern Rurope in Nay 13989,
of which 4.% w10 in Prange alane,

- 3trteen publiie national duata networka based on packat-svitehing technology.

- Eloctronte aatl-boxes run by wveatern Buropean PTTa: 133 000 s 1983 aad 1 170 0QQ 1ia
1994 (lLogica/Telezation).

- Over 1% 400 000 telelext daecoderas n Veaters Burape bdy atart 1984, accc:ding ta
Buropean Broadcasting Untonm,

Hvan thaugh these [lgurea Jeeom impresutive a4t firet glanc2, thay do not coapare vell wiih
the United HStatea, whare the telocasmynlecalions wsocetor 18 twice as large, and 1\a
exporioncing warly grovth retes. The faut ronaine thal the fragmentation of the Huropean
asviet hne lod 1o wnate of tunvestment, eg. la aationhsl solutians to digital aswitohing,
to invompatidle videotey aystesy to difforant aarkel appromches, and conseguently to
lmek of growth. Liank polatas autl that lack of atandardisalion and loag approvel
procedures saky the cost of a PC moden card ten tlmen higher ia Kutrope than in U8 (3
250 to 8 25). The averall telecommuanicatione oguipmest aarket in Hurape i growing oy
lede than 5% por yesr, conpared with 9f in USA.

The ochallenge thai thia situation prodents s Pecognined (n asversl .1starlacking actiona
undertaskon by the Ruropesa Consunity for thv future developaeit of telecodounications lLn
Surope.

Piratly, the atm of the CEC's 1987 Graen Paper on the development of a cowmron aarket of
telecongunications sorviceo and oequipeent (s to plead s favour aof . liberaliased
tegulatory -environment whieh givesd both vervice providers (inciuding PT7Ts) asnd usere
sore flexiblilily ta tha way in which networks are ussd. This seanns, for erample, delng
able to offer velus-added tolyx services over telephons ov data netasorke. The GCreen
Paper seta out ten eain approaches for bdringing the Tegulatory caviroament wmore into
line with technicel progreas a0nd the evolution of =market reguirexents. One of thase
approaches, the lideralisantion of the supply o¢f{ teledommunications oeqQuipaernt, la
tutrently the object of an BRC Directive bdased ¢n Article 90 of the Treaty o2f Roune,
vhich espovers the Conaission to take stepu aegelnet “the pieveation, restriction or
distortion of coupetitica within the comaon oarket™ and “any adbuse bdy oae or aore
undertakinge of & dominsat position... in s0 far as it may effect trade YSetveos Nesbder
Statos” (extracta frou Articles 85 and 86).
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The second major action of the Community is the astimulation of the c¢onstructien of
advanced digital data networks 4in the EC and especially the coordination of the future
development of an ISDN infrastructure. The Member States sre investing some 1.9 billion
BECU annually on ISDK equipment up to 1992 for & market potentially worti over 36 billion
BCU. The CEC's Recommendation of 22 December 1986 covers ISDN norms, *tariffs (reducing
reliance on distance-independence), services (64 Kbit/s basis for telephone, telecopy,
teletex, videotex, image transmission, etc.), and the introduction schedule. The PTT
administrations, according to the Recommendation, should plan their networks so as to
provide 5 million ISDN subscriber lines by end 1992.

Since 1986, five Buropean pational networks have started dasic commercial operations and
the CBPT (Buropean conference of PT? operators and administrations) confirmed in May
1989 the goal of the 1992 introduction date for & pan Buropesn ISUN service using common
norms. The momentum is clear.

Tairdly, the post-ISDN generation is already envisaged through the Commission's RACE
(Research into Advanced Cermmunications for Burope) programme of research and development
for the introduction of integrated broadband services im Burope, starting from 1995.
Inttial work carried out since 1987 has covered the development of an IBC (Integrated
Broadband Comaunications) Reference Model, systems analysis, development of tools and
standards, testing of different supporting technologles, softwares, terminal hardware
and subsystems, and the testing of network interconnections.

The December 1988 IBC strategic audit has confirmed the RACE objectives and rvecommended
that user rvequirements be defined in more detall through pilot field applications,
starting 1990. Specific R+D application programmes are already underway in the areas aof
education (DELTA), medicine (AIN) and road transport and aafety (DRIVS).

Finally, the CBC has takea specific care of the needs for a cohesive infrastructure
throughout the Zommunity Meamber States and regions, through the 1987-1991 STAR progranms
tfor special telecommunications action for regtonal developmeant. STAR is financed fron
the HRegloenal Fund (750 NECY of 1,4 BBCU total) and applies to building phyatcal
rtafrastructure in lesa-favoured regioks of seven BC Member States.

In concluslon, the !important telecomms 330tor {9 mne wvhere Buwropo i3 leading the world
tn terms of trade balance. However, (&t should be clear that (t can take many years for
vidoapread public awvitched data aetverks to aeet uyper satisfaction, as illustrated by
the 19387 BUSIDIC survey of packet-switched netwarks in Rurope. The survey concluded froas
vidvapresad evidoncae that one in three calls (152% out af 323 roported eulls) to a PSDN
vore unaucceaatuyl, nalnly due to prodlwans ovecuring itan the netwark or the local scsesa
sode. Tha repast aurvey it 1988 rovealed an aversge call fayl rate of onv la faur.

Tt 1e likely that oneh nev telecommun{catiena tevhaolegy will need Lo g9 through the
snovitable ovaltylive atages of resoarch and dovalopaeat, innovation, tategratlan,
serv.ze introdyetlan and raultine explaitation. The net effwvet of the K$'s prograsmen
¢ill ba to rodyce the time lapso botveen thoae growth phuncs.

Datadase dovelopwenis

it 18 an asre gcolneidosue that 1983 narks the twventiolh ann.veraary of masnsd apace
fiight asnd af ¢nline detadass reltrioval. lLoveheed DI4L0G, the warid'a Ddlggent asliae
hoat, atartsd life in 1967 ma a aervico burcau to NASA. The datadans supply zarket hea
srpanded in many d1ffervnl respecta alnce 1969: ayaber af daindasssg, di€fareql xinde of
tochndlogy bese, A5iffarent cind of contesni, origln and acceas zode.

There omisl several fsrilies 9f 4atabsse typea, osch with hsiy own sdvantages and
canstralate, aad di{forenl acceda and retrieval tochtiques.

The xaia winds of istorevtive datatasea svalladle are:

- anline A¥CID {MbPliagraphie, nunetrie, factual, Tull taxt)
- online aon-A%CI!l {vidac" -+, talolext)

- lecsl segroetie media (§. oy dala, dotachadle Rapd diax)
-~ ineal optical media {WORN, UR-HOM, videadlisk, Oh-3) and

- online optice) wedia {lumage ssrvers, resote juliedoses).

T1 ia a0l emay o quaniify ihe volume of the datedasc aupply nmarkel. There aro =zany
filos waad sub-filas, 4i{ferant veraiona o7 thke sane datadane, fiies butied 1n eloctroale
mail servers, dete gols which ere indiotinguiohsble from progranalng psciages, and so
va.

There are alac hydrid dertabases emerging which apatc spvaral techhvloglies. Por essnpie, a
CD-RON can contaln a subset of an cnline database snd isclude the rotrioval aoftware
agcessary Lo accossd the sother dage.

Rowever, far those Jatabasen which ere intogral, sos-dupliceted and diesoclated fron
procensting packages, osoke stalistice do axlat. Theseo stalistilics iadicale to all merkel
obaervers, especially those such as Proet 4 3Jullivan amd LINK, that tho oalize markol le
aroving rapidly.
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Steady growth trends or approxivudately 2Up pex year betwsen 1985-1992 of the Western
European markst turnover are :rted. Total Western FEurope revenues over the period
1988-1992 are estimated by ' ¥k to 1increase from 1.8 Dbillion ECU to over 3.6
billion ECU.

The major bulk of this turnover is generated by real-time financial information services
(foreign exchange and securities) notably Reuters, who grossed over 1,5 billion ECU in
1988, according to their own release. Other major areas of revenue are, in decreasing
order of importance, fund managemsnt, STM (science/technology/medicine), company credit,
econometric data, marketing data and personal credit data. No major turnround is
expected during the next five years. STM revenues are likely to remain stable.

However, the revenues for professional online information databases do not provide the
1ull picture. Revenue from videotex services will be substantial. Teletel revenues in
France jumped from 110 MECU in 1986 to an estimated 360 MBCU in 1987, of which 50% went
to the 7 000 or s» information providers. The public KIOSK service accounts for almost
50% of Teletel annual traffic of 70 million connect hours.

The number of commercially available online databases in Europe has risen from
approximately 350 in 1975 to over 1145 on 203 hosts in 1987. The worldwide figurs in
1987 is in the order of 3240 available on 597 hosts. 890 of these databases originated
in Burope, the bulk coming from the US. One third of the databases produced in the EEC
originates from the United Kingdom. Other major producing countries are Germany {(18%),
France {(14%), Italy ' i%) ana Spain (10%).

A more detaiied 1nalysis reveals that 264 of the Buropean-origin databases are
bibliographkic, 2. are referral files, 129 factual, 150 fulltext and 47 time series or
statistics. The spread is practically the opposite for US-origin databases, where
full-text an  textual/numeric databanks total over 900.

It would bdbe presumptious to read too many consequences into these figures. One cannot
compare quantitative figures with qualitative assessuents. As with book publishers, a
large proportion of any host's revenues is often accumulated through a small number of
databasesn, and many other files, although avallable, are hardly used. Furthermore, as is
the case on Loth sides of the Atlantic, many databases are made available as part of
publie pollcy, for example in ths research and development field rather than in response
to market demand. The ratio of pudblic to private seztor investment in Burope is
practically the inverse of that in the United States. The often-quoted ratins are:

-~ Burope 704 pudblic-funded databases, 30% private
~ United States 257 putlic, 75% private.

However there 1is a continuing trend towards trade, business and social acience
databanks, which the CEC also @&nco:rags:.

The increasing number of online hosts has some disadvantages: more retrieval languages,
connection procedures, bills and accounts, etc., for the user. The interoconnestion of
hosts and the emergence of intelligent gate:ays like Basynet aim to reduce this prodleam,
but would need to be implemented on & full scale to make the proper impaot.

Optical storage media

The use of optical storage medis for information storago and rotrieval has given rise to
a spate of recent market developumente.

These developmento «can bo viewsed under sevoral angles: type of application,
technological capaoities, warket penatration.

The first produgts to appe r on tho market were the analogue videodisos, notably
Luservision. The four types of Laservision disc curreupond to an tncreasing acapscity for
interactivity and to handle data. Suoh discs oan be piloted by microgomputera, and the
hybrid Lsservioa~Rom diasec, as used in the BBC Domosday Projeot, oan hold analogue Lmages
(54 000 frames) and data (324 Nbytesa).

There are gseveral hundred applications in Euvrope based on Llaserviaion. In Prance, for
axample, 168 projects were rocently tdentified and oclasoified 38 eithor {information
products (12%), proaotional (17%), educational (27%), dectsion-making toola (19%) or
archival management 3o00ls Ior photo libraries and -2age convervation (30%). The source
material for theso types of applications i8 incre<aingly already in digital fora, for
example, from computer greophivs, digital body modn., remoto pensiug data. There ta also
a goovwing gumber of posnidbilliticn for retiieval fronm videodiac, fnoluding
miovrocomputer-based windows and hypermedia retrlieval packages, vemoto piloting o.g. via
Ninitel, multi-soreen workatationu ocoupled with Jukeboxea, usnd interactive stand-alone
~onsgolasg.

Despite thean technicsl developmentn the narket ponetration of videodisc teohnology ia
oomnparatively low, being hampered by systums incompatibility and atandards prodlems, and
high replication c¢sts. Thy videodiac {8 not yot a recognised mass distribution
teohnclogy: only 35 of the 168 Prench applications are commoerciaiised.
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A parallel contender to videodisecs is the digital optical disc family for read/write
applications such a3 document archiving in offices. Filenet and Philips Megadoc arus the
best-known examples. The Commissior has aponsored experiments for the use of DOD for
f1ll1-text gstorvage and retriev:1l in conjunction with on-line databases.

The approach was to svoid stand-alone deuicated solutions, and to promote modilar
systems which could be linked to different peripherals and %to networks. The Transdoc
p:oject pioneered this approach, has led directly to several important applications
which exemplify the current role of trre DOD. The Buropean Patent Office has commissioned
a sevies of contracts to digitice its whole patent holding of 67 million pages using the
Transdoc approach. The new scientific and technical institute of the CNRS in Nancy,
France, will place twe thousand ‘ournals on a DOD jukebox, with an estimated 60 000
p&ges per disec.

An iamportant evolution pioneered in Transdoc is tne linkage of DOD saystems to the
telephone network, electronic mail and recently to ISDN networks such as Numeris in
Prance. Tuls allowe document images to be transmitted directly from disc to user through
telefax or high-capacity workstations. A number of important standards issues are
involv:d hevse, for example Inter-system connection using 0SI or UNIX protocols, and at
at thes information format level a standardised document identification scheme - a
extzusion to the ISBN concept.

However, &s fur as database pubdblishing is concerned, the recent trend has been towards
the compact disc and 1its derivatives. The table below gives a short 1list of the
currently identified CD-iechnologivs, all stemming frcx Philips/Soay unless otherwise

stated:

CD-DA Audio, music.

CD-ROX Data stored in digital form (ASCII or facainmile).

CD-RON-XA Extended architecture witl, CD«I 1like feature for images and
graphicas.

CD~-ROM + DVI Digital Video Intersctive b; General Rleciric and RCA, an add-on
compreasion/decomprission tachnique for image/graphics handling.

ctD-1 Ch-Interactive. Por consumer-orientated images, souund, graphics,
and data such computer programmes.

CD-Doudble Denstity Doudble donsity CD-ROM by Nimbus, with projected ocapacity of
2.5 Gbyten per disc.

ch-¥Q ¥rite-Cnce. Philips/Sony propossl %o sallow hybrid read-only and
vrite-once funciiona on the same disc.

Co-R Taiyo Yuden proposal for full write-once, noun-eraseable disc.

¢n-y Compact veraion of Lagerviaion, for analogue video and digital
sound.

ICYD [nteractive aompsact video diese, by 3S0CS HRoesvearch., Ing, for

analogue video aud digital asound. Piffereat format %o CD-V.

Fiaally, the appearance of aeraceable magnoto-optical disca has boen announced by markoet
observers aa an arvs of condiderable growth over the noxt [tve years.

Among these toechnologies, $t is useful to examine more claaely CD-RON, #ss it (s most
relevant to the tapic.

Ci-RON dovelopments

Until recently, it has been na'd rather unkiadly that the CD-HOR emarket consiated only
of consultgnts, conference organisers and publishera. Ono viev is that, the nusbor of
seninars aud publications reflected the level of iontrolled panic which existed when
CD-RON wvas firat futroduced tn 1985,

Many quemtions arose, which heve atil) not boen anavered

- will 1t replace online?

- vhat are the coota? to vhom?
- «hich ie the beat softvure?
- will umors bduy drivee?

- are standards adequate?

The iesus van furthered coofused by the precipitete announcement of CD-I, which at the
tisn soewod to represunt a threat %o the indudtrial support given te CD-RON.

Today, wmarket reactions to the announcement of technologtes osueh as CD-V, 1CVD,
CD-ROK XA, DVI, (D-¥O, eatc., ecdom wmore tomperate, as th¢ umber and quality of
taformation sources oa CD-RON are facreaning. Kany PC sagacines now cover the topic.
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The sctual shape and sige of the CD~-ROM market is now relatively clear, although, as
Julie Schwerin of Infotech has pointed out, there are many traps which face the
urnvary observer. Titles ars announced before they are available. They may be in-house
applications. They may bes pilot or demonstration applications, or given away free.

In spite of these problems, it 1is estimated by Infotech that there were at end 1988 a
total of approximately 300 commercial CD-iOK titles (among 580 products in total)
compared with eighty-four in 1987 and an installed base of 170 000 CD-ROM drives
worldwide. Some 50 titles are of EBuropean origin, coming from at least eight different
countries.

There are an estimated 25 000 drives installed in Western EBurope. The penetration of
CD-ROM in Europe is heavily concentrated in a few national markets, especially in Italy,
Federal Republic of Germany, France and UK. The explosive growth in Italy (over 13 000
drives in 19887 is partly erplained by the lack of public telecommunications
infrastructure, but is certainly also due to the strong presence of 0Olivetti, agressive
CD-POM vendors and the availability of PC-compatible equipment.

Despite the apparent attraction of CD-ROM's for end-user full-text publishing products,
the type of application CD-ROMs cover seems, surprisingly, to be oriented equally
tovards full text, bibliographic/referral and numeric databases. EC-origin database
titles are mainly source databases, whereas at least one third of US CD-ROM databases
are bibliographic. Full text and graphics databases have started to appear only
recently, with the advent of windows-type applications, the spreading application of
digital facsimile scanning, and an increasing familiarisation with vector coding wethods
for diagrams.

It is also necessary to take into account the growing variety of software packages, the
avallability of data preparation, premastering and mastering ssrvices, pressing plants,
different drive models and the commercial arrangements and approaches of vendors.

The sector is also subject to an albeit improving standards problem. Only 5% of CD-ROX
titles conform to the IS0 9660 file format standard. 60% are still in High Sierra Group
(pre-IS0) format and the rest have customised formats. It is also important to note that
information formatting atandards like SCML (Standard Generalised Markup Language) are
starting to be built into CD-ROM database design specifications. Users also need the
right combination of hardware bits and pleces: bdus or SCSI Interface, correct graphics
gard, MS ext-nsions, minimum RAM wvorking area or harddisk storage capacity, driver
routines, and fast enough opu processor to handle windows-type applications smoothly.
The seamless integration of CD-ROM with users' existing equipment and practices is not
yet there, but more 1likely than with online databases, aand oan be expected to be
complets in the near future especially with half-height integrated drives.

In order to achieve economies of scale in this market sector, CD-ROM should address both
thoe database publishing market and ihe in-house corporate publishing sector. Pirstly,
publishers must decide to take the leap, posailbly with a newv generation of portable,
naos~-produced CD-ROK roaders which is expeoted to appear. Apart from pubdblishers, large
corporations with documentation requirements which can be met by CD-ROM are also likely
to provida the all-important “"market pull”. One only needs only to think for example of
the influence which a oar manufacturer and hia dealer/repair garago notwork could exert
on the dosign or specifigatiouns of a CD-RON product.

RBuropean Community initiativee in the information market

The Commisstion of the Burupean Communitios has folloved and atimulated the dovelopmont
¢. the electronio {nformation market atnce 1971, when the Council of Miniaters ploaded
fov a faster and more efficient transfer of inforsmation between Nomber Statsus using the
#o t ~*dern and cost-effective meara.

Sineo tlin, four guccessive programmea have give rise to:

- the oroation and opaning in 1980 of the Buropean onlino information networy
Buranet, bdased on packei-awitching technology

- the dovelopaent of over eighty new online databaseus
- promotion of Buropean online hoaty at international lovel

-~ realisation of ten technology application projeots for eleotronic publishing and
docusent dolivery (DOCDBL)

~ arocation of ECHO, an online host Cor traizing of newv users und testing nev
technology comdinations such as videotex, telox, and audiotex accosa to online
datadbases. ECHO recently greetsd its 5000th subecriber

- co-funding of atne CD~RON database projects, each of wvhich incorporate somc advance
in economic, userfriendly or techoioal aspects. Theae projecta cover four =matin
typeo of detabase: mergiug filos of existing bibliographic databason, bibliographic




A a4

1.

reference mixed with scanrned graphics, ancyclopasdia and directory type
information, and full-text scanned documents. The last case, the ADONIS project,
testas CD-RGM capacity to the limit by producing 50 CD-ROMs containing up to 5000
scanned pages each, per year.

The service is handled in & jukebox run by a PC AT microcomputer. The initial test
results have encouraged the group of ADONIS pudlishers to continue into routine
operations.

In 1988, a new two-year programme called IKPACT (Information Market Policy Actions) was
launched.

IMPACT comprises ¢wo main chapters, firstly to deal with the improving general market
conditions for electronic information transfer, and secondly to. provide a teating ground
for the demonstration of advanced information systems, which can throw into relief the
pessibilities and constraints of a variety of new technologies and techniques.

The main lines of action are:

setting up a Buropean Information Market Observatory, to supplement valiant
efforts made elsewhere to track the state of the market and to detect major
trenda. It consists today of a panel of 500 observera (users and suppliers) around
Burope and will produce annual reporta. Several of {its preliminary findings are
quoted in this paper.

Overcoming tecunical, administrative and legal barriers. The Commission 1is
exploring with information providers (IPs) and users the demand for simplification
and standardization of access to database services aand the prospects for achieving
agreement on such standardization.

It 18 investigating the nature of legal and administrative barriers and possibdle
means of removing them. The monitoring and advisory work of a Legal Advisory Board
is being carried out 1in the following priority areas : intellectual property,
authentification of electronic signatures, computer fraud, liability in relation
to 1informaticn services, confidentiality in relation to information services,

Improvement of the asynergy beiween the public and the private sectors. Studies and
vorkshops are being undertaken for the preparation of guidelines, recommendations,
etec., to:

~ stimulate the setting up of Buropean information services;

- help the pudlic sector in deoision-making related to wmaking information
available externally;

- encourage the private sector exploitation of pudblic sector data;

~ improve the transfer of Member States’ experience in encouraging such private
seotor exploitation of pudblio sector data;

- improve the transparency ot public sector policies for such private sentor
exploitation of public sector data, e.g. conditions for the direct provision of
database serviceu by the public sector, pricing policles, etec.

Promotion of the use of Hurvopean Information Services. To supplement the efforts
of private sector Information Providers (IPs) and MNember States, the Commission
sets out to:

- provide objective information about the services available from Community IPs
2.8+ by means of multilingual directories;

- glve guidanoe and training for ugers wvhare not available from a
roadily-sccesolble IP by wmeans of amongat-other things strengthening of help
dosk faocilition;

- aot as an outlet for new servives, {f raquounted by a Community IP;
- parform & promotional ocampaign for the use of Community information services.

The availadle Commission irfrastruoture such a8 HRCHO will be used for these
activitien,

Preparation of an wotion in favour of librariesa. In parallel to INPACT, the
Coamiveion has embarkad on the preparation of a project to intorconneot librariea
in the Huropean Community on support for the use of libraries and on encouragement
for tho introduation of the application of new information technologies. A unov
progiranme propooal is expected dy end 1989,

Tvo highly succesasful forums and a cohersnt serica of survey of factlilites and
library holdinga in different Nember States have beon completed.

The fundamental role whioh FEurope's 75 000 public 1libraries play in the
information chatn s evident. However, duospite setrong 4interest, thers ia
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relatively low penetration of information technologies, at any given level.

The libraries' actions will concentrate a selective number of themes, designed to
stimulate the development of common tools and resources such as catalogues, to
encourage the interconnection of library systems using Open Systenms
Interconnection protocols and to broaden the development of library services using
electronic means.

6. Pilot/Demonsiration projects. The launching of pilot and demomstration projects is
one of the most important aspects of the IMPACT programme. It 1is designed to
stimulate breakthroughs in the quality, performance and wuse of advanced
information services in Europe, designed for users who are not experts in
infermation technology.

The aim of the projects is not to develop technology as such, neither hardware ror
software, nor to promote communications media or messaging services independently
of the information content. It 1is rather to match innovative types of databases
including full +text documents and images, to the most appropriate advanced
technology, whether online or on local magnetic or optical storage media.

The Commission therefore invited consortia of European IT organisations and
information service providers to make proposals for co~funding projects.

In order to i1dentify subject areas suitable for launching of projects, the
Commission had published on 17 July 1987 a call for declaratioms of interest,
resulting in 715 responses. From this massive response, seven priority areas were
identified, and specific proposals invited:

- image banks

- intelligent interfaces to information

-~ patent iunformation

- tourism information

- information on standards

- road transport information

- cooperation between libraries.

By HWarch 1989, over 650 organisations cooperated in presenting 167 proposals to the
Comnission. The proposals would have cost a total of 438 NECU if all were implomented.
The countribution requested from the Community totalled 146 MECU, seven times the actual
budget available.

By June 1989, the number of proposals was whittled down to a Yist of sixteen, conaidered
ags first priority for co-funding. The main criteria for tue selection of the short liast
focussed on five major aspects: the value of the information content and presentation to
the markatplace, the appropriate choice of information technologles and infrastructures,
the suitable cholce of user population for the projeot, the soundness of the proposer's
development plan and the expeoted market impact.

The overall technical approach of the proposal wvas considered important, bdbut not as an
overiding concern. This meant in pracotioce that technical development work ehould take
full advantage of exiating syatems and infrastruotures, or of those antioipated over the
next two to three years. The proposers vere asked to concentrate more on the definition
and provision of innovative producis or services to the user, at international level.

The proviasional short 1ist of selected proposals in summarised below. It ia expected
that the projeot negotiations will be finallised by Automn 1989,

The ahort list {noludes but is not limited to:

- digitisod Buropean patents doouments
- onhanced graphiocal synsvs for generic chemical structurao
- patent asynonyms file
portable information devicos for technicml documentation
~ multi-medisa information on Burope-lLatin America relations
~ sulti-nedia netvorking atlas of the Nediterranocan reglon
-~ intelligent interface to Europoan datadases
- intelligent intorfdoe for professionals and snmall and medium-sized entroeprises
- domain indeapondent intelligent information and services network iunterface
- computer assistance in retrieval dialoguess
- neutral Buropean ayatea for tourism inforaation
- touring information syatem (hotels, Accommodationsn)
- information network for faire and congresses
~ struoturing full text with SGML, the Standard Cenoralised Narkup lLanguage
- intelligent interface to conatruction standards datadase.
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Conclusions

Whilst the above faotual information, estimates and speculative comments provide rich
ground for analysis, it would be difficult to draw any one set of conclusions.

There are, however, some leads and implications that can be outlined.

Firstly, existing selectronic information services and related public policies are
maturing. The Court of Auditors reports on the German specialised information programme
and on the French Teletel network are clear illustrations of the faoct that electronic
information services are no longer the preserve of speclialised professionals.

Secondly, this paper argues that the pre-conditions to faster and more rational growth
of the information market, lie in the stimulation of a healthy competitive climate,
vhere barriers to international trade are identified and tackled in & coherent way.

Thirdly, the accent of new technology-related programmes, especially those aimed at
research and development is gradually shifting towards applications and usage. This
trend will shorten the gap between information transfer techniques and the technologies
available. Standards issues are consequently becoming more prominent. The Commission,
through the European Norms Committe (CEN/CENELEC), ECMA and IS0 actively pursues the
definition and implementation of functional standards for IT products and aystems. The
newly-created Buropean Telecommunications Standards Institute and the network of
Conformance Testing Centres are practical steps in this direction.

Finally, in the specific sector of the electronic information market, the Commisaion is
already planning out 1its activities in consultation with member States and industry

actors, over the next few years. The first indications are still that there ia still a
strong challenge for any Community programme in thie area.
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Developments in the electronic transfer of information are largely led by advances in technology. This
has been true and continues to be so today. This paper will address the technologies of today, how they
have advanced, and what effect those advancements have had on the products being delivered as well as
on the information industry and its member companies. The successful delivery of information, however,
is not completely dependent on technology. Successful products (and the technologies they utilize) are
firmly rooted in the markets they serve. The importance of a product meeting a market need cannot be
overlooked. How products, born of technology, have addressed market demands (when successful) or
not addressed (when unsuccessful) will be included for both the past and present with an eye to what the
lessons learned portend for the future.

The position of the United States information industry today must be attributed first and foremost to
technology. While it is obvious that the industry wouldn’t be where it is without technology, it is fess
obvious that the industry has been what Dr. Edward Kennedy, President of BIOSIS, called “Technology
Driven.” He was describing what has been and continues to be true--the information industry has largely
failed to anticipate devices, methods, and other technological toels. The technological changes take
place first; icformation providers then react to them. More often than not, they react by accepting a new
development before thoughtfully evaluating whether or not their market needs, wants, or will use the
new, highly touted technology. This tendency to be led by technology has resulted in missed opportuni-
ties as well as adaptations that have had a negative effect on the products and customers. (1)

BACKGROUND

Any discussion of today benefits {rom a review of information technology models from the past. Before
focusing on technological advances affecting information dissemination now, it is important to have a
benchmark against which comparisons can be made--printing serves that purpose well.

The Gutenbery technology developed first. It suited its environment; the printing business succeeded.
Indeed, of all information dissemination technologies, printing may well be the most successful for these
reasens:

1. Pasitive economics: Books were affordable, facilitating their acceptance.

2. Ease of distribution: The physical nature of the printed product mude its distribution, use, and reten-
tion easy and convenient,

3. Market: Concurrent with the appearance of print was the emergence of an audience (market) who
could use it--literate people, beginning with the monks and eventually expanding to the population at
large,

4. Timing: The advent of the Renaissance, that extruordinary event with its desire for recorded kuow-
ledge, coincided nicely with the technology.

With this four-factored basis for evaluation of technologies in use or under consideration today, we can
determine the probability of a technology having a positive impact on the information industry. The
technologics we will examine are online, optical disks, knowledye software, videotex, and gateways. We
will not only relate each technology to the printing success model but also consider how it is able to
happen, how it is being accepted (or why it is being demanded), and where it augit go from here.

ONLINE
Online information access has been commercially available for more than 16 years. 1t is a particularly

interesting dissemination process because of the number of technological events that had to be present to
make it happen at all-and because they did not all happen at the same time.

Data processing, meaning little to the primary and secondary information distribution chain at the time,
made computing and data correlation possible. 1t would be applied to text processing and forced people
in “information” to resort to codified versions that, in turm, made use of datz processing technology.
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The introduction of tape and disk storage media was also crucial. Tape made it possible to put text into a
compact format, although the tape tformat, itself, was severely limiting by the necessity of arranging
records in serial order. Disk storage eliminated this barrier and enabled information to be processed
randomly. Cost effective digital computers were also required for online access to emerge. Digital
computing could not be employed in any information enterprise until a reduction of its cost per operation
allowed it to be applied to the text processing of tapes and disks. Telecommunications rounded out the
technologies that, once ail were in place, made online access possible.

Online Then

Evaluating online access in terms of the four requirements for success of a new technology--economics,
distribution, market, and timing--supports the thesis that online access was a technology that forced its
market rather than responding to it. It is, therefore, not surprising that it has taken more than a decade
for online access to “catch on” and that, indeed, online providers are still searching for that magic entry
into unyielding markets. The economic factors of online pricing and network charges were as critical as
the economies of computing that made online possible. In addition, the audience (or market) had to
perceive that the value of the information justified the costs of the systems used to retrieve it.

In ease of distribution, online scored better. Online access to information broke down the “information
site” barriers ever present with print and microfiln: that were stored in one central location. Now infor-
mation could be used and accessed even if it were stored in a remote location. The only fallacy of the
distribution was the absolute requirement that the market had equipment to communicate and receive
the data--at its simplest, a terminal.

A ready market was, perhaps, the major hurdle for online--and remains so today. The technology would
be accepted only when the marketplace achieved a certain “literacy.” Just as buying a book was inade-
quate if one could not read, recognizing the existence of the technology and having all necessary equip-
ment to utilize it were not enough. The technology was presented to the public in such a way that the
market had to know how to use it--the reason for and purpose of all our education ard training courses
and materials. The problems of creating a literate market remain with the technology today and, in fact,
are the impetus for much of the development work being done.

With timing, online fared better for there was a growing awareness of computer technology and the

feeling that there was more to do than there was time in which o do it. There was also the realization, in
many circles, that time was, indeed, money. Competition in business and the growing mass of informa-
tion that overwhelmed those who needed it combined, nicely, to highlight the desirability of online infor-
mation. This led to the acceptance of the technology in circles where knowledge was a premium.

Oalice Now

That is all history--what was going on in the early years, But that environment is basic for understanding
where we are now. The ecortomics of online, for example, still thwart wide usage. Major systems ure
still trying to work with the pricing model to make it more predictable, more undersiandable, and more
affordable. Itis interesting to note, however, that new systems are still following the wriginal time-sharing
metrics, even though they have been proven imperfect. Standard & Poor's, for example, is dircctly offer-
ing its Bond Guide ontine. While it utilizes & menu system, it still is priced at dotlars/reonth, dollars/-
counect hour, and dollars/records retrieved. The awareness of the problems of current pricing schomes
and the need to solve them have been a major impetus to gateways, which are discussed later,

The original distribution barrier of “special equipment” being needed for aceess to online continues to
exclude u major segment of the potential market. It is true that personal computers have replaced termi-
nals as the preferred means of ucoess. It is also true that personal computers are found in most compa-
nies, sometimes on every desk, and in many homes. In spite of their prevalence, it is still reported that
only 25% of computers have modems.(2) Since online uccess is via a telecommunications link, only when
modem installations become the norm will online access be able to increase fis market penetration. The
facy that most current and potential online information users gain or will gain access with personal com-
puters, however, has openied the door for software development and new technologies.

As mentioned before, making the market accept the technology continues to be a major hurdle, Qnigi-
nally, most of t!xe information available was rescarch-based; based on still another techriology, photocom-
position, machine readable texts for rescarch material oper:  nline to a library environment. After 16

y;amt: :an safely say that libraries have accepted the technology, achioving the neoessary literacy lovel
u
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Over time, however, the information itself has changed. As the technology gained exposure and accep-
tance as a desirable distribution medium, the products offered have expanded beyond pure scientific
research. Now there are consumer interest databases, financial databases, business information data-
bases, directory databases--databases of interest to the end user. The fact that the end user could be
anyone--the identifiable market has now grown to include anyone who needs any type of information.
The fact that many of these people are computer-literate only heightens the interest of the information
systems. Reaching them, however, has proven to be difficult.

In their attempt to be successful in this quest, online systems have changed. Dialog, for example, has
introduced modified versions of its online system. Using a preselected set of databases and a menu
search option, Dialog is targeting end users through its Connection product/service line, It has recently
added, to the Business and the Medical Connections, the Corporate Connection. This service offers end
users a menu option to run quick information searches on 200 databases, leaving the more in-depth
searches to the specialist. With the package, Dialog offers multiple passwords for a $1000 fee. There is
also an online help service and easy to understand documentation. Dialog has also loaded a database of
its Blue Sheets—the one piece of Dialog documentation that a user really must use if the cost of searching
is a consideration. Now, with this documentation online, a user can locate the necessary file specific data
without having to buy and/or keep up-to-date the Blue Sheets for each and every database.

Still, searching online is a skill-one that is not particularly easy to learn and one that is hard to maintain
as products/systems change or as time between searches increases. Because of this, there is considerable
interest and effort in developing a go-between--something between the customer and the service that will
make things easier,

SEARCH AID TECHNOLOGY

Front end software has been around for some time, enjoying measured success. Develapers still are
working on packages--now often focusing on a specific system. Chemical Abstracts Service, for example,
has irtroduced STN EXPRESS--designed to ease the burden of searching for the chemist as well as to
exploit the system capabilities, once reserved for only search experts.

More advanced software is employing artificial intelligence (Al). The concept of Al is not new--a diagno-
sis program was written for the medical community at Stanford University, California in the 70s. The key
is that now International Business Machines (IBM) and Digital Equipment Corporation (DEC) are
putting money into Al and marketing systems for a variety of indusiries. IBM has targeted the insurance
industry--its initial lounch is a program to identify the best risk drivers. The system encodes the experi-
ence, knowledge, and logical approach of skilled underwriters. DEC uses its SCON system internally to
check product orders for configuration consistency while onsuring prompt delivery. Another system,
centering on the Apple Macintosh I1, is being sold to goverament intelligence agencies,

None of these systems, however, is truly a “thinking” Al--those systems are yot to come. There are two
ways ta approach a thinking system--to use computers as symbol processors to duplicate the results of
human thought or to mode! the machine on the brain itself through the creation of nsural networks.(3)
Each of these is now the center of intense imerest and activity. It may be years or decades; but once
these systems are functional, the business world and the information world will never bo the swne.

Curremly, work on expert systems is growing among the university research conununities. At the Univer.
sity of Houston, in Texas, there is a program offering assistance in selecting appropriate hibliographic
indexes via ntenus. The Universiyy of Vermont has a progratn that aids in identifying praper vocabulary,
adjusting scarch precision and recall, and selecting appropriate seurch keys. Case Western, in Clevetand,
Ohio, has a program that helps the user select the appropriate CD-ROM! All of these are examples of
what Columbia University, in New Yark City, has been doing-changing the technology to suit the needs
of the patrons rather than the other way around, i.e., the way online started. While this approach is not
easy or inexpensive, it will work., And that is what online is discovering after 16 ycars—it's a wondrous
technology, but it has to adjust if it is ever to reach its potential market.

While expert systems and artificial intelligence work is continuing, there is a cadre of people working un
speech recognition. Work at The Massachusetts Institute of Technology (MIT), in Cambridge, reflects
the realization that past attempts have been disappointing because they tried to move too far, oo fast.
Today, MIT feels speech recognition works only if you keep it simple.(4) This effort docs not enjoy
uniform support. Some at the University of California, San Dicgo, feel ihat “. . . good information sys-
tems aren’t built on technology so much as they zre on a solid understanding of user needs, user behavior,
and the way peaple think.*(5)

The attempis lo reach perceived markets and the appeal of online disteibution have enticed newoomers
into the online system operator field. Some of these are cenainly not rew to information. BIOSIS, for
cxample, has introduced its subject specific BIOSIS Connection to the life science community. An onling
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system with options of both menu and expert levels, the BIOSIS Connection offers specialty databases
with a narrow, highly focused appeal. Through the aid of specialty software, the National Library of
Medicine is reaching out to the medical community, specifically the doctors-—a market that the
enormously successful Mead Data Central (with its LEXIS system for lawyers) failed to reach. The
American Institute of Physics offers its PHYNET system for physicists; PiNet from Prentice Hall was
created to entics those interested in investments. Online systems and the products they offer, because of
their high acceptance levels in certain communities and because of their failure to provide affordable
services and easy-to-access systems, have been the impetus for the technologies that today are under
development or being incorporated into the dissentination process. As in the case of online, the technol-
ogy predates the use; and information distribation continues to be technology led.

CD-ROM

While online information is well established, CD-ROM is just beginning. Reports are that the industry
spawned by this technology has grown from having no titles in: 1985 to 450 in 1989. This technology has
its advocates and its skeptics; each camp has justifiable reason for its position. If one compares CD-
ROM to the printing model for success, one can easily see both views.

The economics of CD-ROM are good; this technology has the potential of having all the positive alterna-
tives to the ncgatives offered by online. For those who appreciate the value of information and recognize
their need for information, online-like searching power for a one-time fee that frequently is lower than
the subscription price for a print counterpart is appealing. The capabilities overshadow the expenses
required to purchase a CD-ROM drive and the personal computer to complete the set up.

The fact that hardware is required to use this technology, however, puts it at the same distribution disad-
vantage as online in its early years. Businesses and individuals simply don't have this equipment on hand.
In fact, some reports say that only 218,000 drives will have been installed by the end of 1989.(6)

1t CD-ROM takes advantage of what the online industry has built, a market already established and
information literate, use of a CD-ROM is no barrier. If, on the otherhand, the purveyors of CD-ROM
intend for this technology to open new markets, they will face the same literacy challenge that online
faced. Although the economics are favorable, they ars substantial if one has not been conditioned by
online. The timing of the introduction of this technology, likewise, depends on which market is the
primary target--overestended anline users or those who decided they couldn't afford CD-ROM might be
prime for the technology. The others are not.

When looking at the CI-ROM industry in North America, we must accept that this is a technology that is
looking for a market. It is trying to lure both customers and suppliers of information--the technology
medium without the data is worthless.

There are some who feel the CD-ROM industry is THE industry of today. 1t has its own association; it
has at least two well-conceived newsletters devoted to the techoology: it has its own conferences and
acenunts for many of the presentations made at ather meatings. CD-ROM, it is felt, provides both op-
portunities and threats to the distributors of computerized databases. The apportunity comes with the
promise of lower distribution costs than with online~-that is, suppliers of anline database servives can see
as much as 80% of their gross revenues go to telecommunications fees while dise mastering/materials
average not much more than $15/dise(7) Inital CD-ROM products are being improved; new players are
entering the market; the hardware is beiag upgraded; the distribution mathods are increasing,

The Produces

Creative CD-ROM products include two from Microsoft-Bookshelf, a dictionary, thesaurus, and style
guide combination - J the Microsoft Small Business Consultant that offers 220 plss goverament publica-
tinns to help small business operations run ymoothly. The latter disc costs only $149-less than one half of
what the print counterparts would cost to acguire. The Oxford English Dictionary, produced by 1CC, has
the entire product on one disc. The Books in Print CD-ROM includes ordering capabilitics. IS's $ciS-
carch C1-ROM has 3 co-citation searclung (cature that is not possible either oaline or with the print.

University Microfilm's Periodical Abstrasts OnDisi includes ol of the Reader's Guide titles plus 100
more, going back to January, 1988, Users can obtain the full text of these titles from UML. This product
is designed so that it can be paired with other UM! CD-ROMs--they all use the same search software so
users can move from vde to the other without re-entering sexrch terms to perform the same search. A
spin-off product is Ressuroe One, created for the smaller libcary. It indexas 130 of the most frequently
used general-intercst pericaticals,




Traditional publishers were among the first to offer their products on CD-ROM. That they have been
joined by the likes of Microsoft speaks to the impact of technology. Another sign that the technology is
being taken seriously is the interest companies like Dialog have shown. The Dialog OnDisc product line
is fully established, now, and enthusiastically promoted.

The Hardware

The original CD-ROM hardware configurations are also being modified in the early stages of this indus-
try. Originally, and some say still, the information provider really also had te provide the hardware in the
sale. This is particularly true when more than one CD-ROM is needed for a single title--Medline—or
when more than one CD-ROM is offered by the same cecmpany. Cambridge Scientific, for example,
because it offers Medline on four discs, has had a multi-disc drive designed by Hitachi and includes that
in its package. At the moment it can be used only with Medline, and the search results for the discs dis-
play separately even though all four discs are searched simultaneously. Information Access Company
(IAC) has, from the beginning, coupled the hardware and the software and, recently, bundled all the disc
access with online access for the most up-to-date information.

One of the biggest comptlaints about CD-ROM has been the one disc/one computer access set up. That
appears to be on its way to solution. SilverPlatter is moving ahead with MultiPlatter, a stand alone CD-
ROM network linking more than one workstation to multiple CD-ROM drives. This is a rare example of
responding with technology to a market necd rather than creating a market because of a technology.

The prospect of this configuration and access via Local Area Networks (LANs) has made some producers
rewrite their license agreements. PsycINFO, producer of the PsycLIT CD-ROM, has a new lease agree-
ment with local area network permission and new pricing scheme for up to eight simultaneous users. The
cost is 50% higher than the single disc license price.

The Distribution

Distribution and sales outlets for the technology are also changing. CD-ROMs are appearing at the retail
level. Ziff-Davis Computer Library and Microsoft's Program Library can be found at leading computer,
software, and book stores. CD-ROM drives are available at retail computer stores. This point-of-pur-
chase type of distribution, rarely available and generally unsuccessful for online products, will increase

public awareness even if it doesn't increase sales.
The Markets

Another difference in the path that the CD-ROM techrology is following is found in the markets for
which the products are being targeted. Relatively few of the 450 titles available by the end of 1989 will
be for use in the horizontal market of information aficionados, regardless of their discipline. While
Microsoit's Bookshelf, Bowker’s Books in Priut, and the various directories make headlines, more often
than not the CD-ROM is being targeted to a well-defined vertical market such as the IBM disc for the in-
surance industry mentioned above. Fror the beginning, vertical markets huve been important. Two
years ago, in addition to the A&T products for the librarles, financlal and medical markets wore targsted,
Next came the U.S. lederal government, the military, the logal areas. Now discs serving architecture,
construction, airlines, engincering, and sclence are baing introduced.

A Success?

It has been said that CD-ROM sales will depend on the degree to which any vertical market suffers from
inefficiencics or costs of aoquiring and using data distributed on paper; tendencies of vendors supplying
that market to mave to CD-ROM; how soon and how well such products are designed and delivered.(8)
An International Research Development Report has estimated that the CD-ROM market will exceed §1
billion by 1991, and it will do so by appealing to the business markets not the consumer markets.(9)
Given that 1991 is only two years away and that ressarch reports can offer spectacular projections, this
may not come to pass; but the tread to appeal to narrow sectors Is finmly established.

Another observation about successful CD-ROM products is that they appear to offer value. In some
cases, that appearance is only a facade--same doll, new clothes. In a refreshing number of cases, how-
cever. the producer is, in fact, using the technology to offer a new, enhanced product ot a product that
weuld be impossible to offer in anotiter, more tradittonal medinvm. Combiration products, such as those
from MicroSait, are o true example of value added. Combining text and images is another method af
taking advantage of the technology. The National Agriculiural Library is investigating technological
applications for visual and textual knowledge in agriculture. Tts qystem allows easy retrieval multiple
access puints, casy ordering, reduction of the physical harndling of valuable photographs, reduction in
travel costs associated with photo research,



The Future

A recent CD-ROM conventiorn had as its title, The Future Is Now! That may or may not be true--most of
its sessions were very practical, focusing on basic approaches to the topic. There were no talks on attract-
ing a market, no comparisons of like offerings, no visions of where the industry will go. It showed all the
signs of a young industry--geared for those who may well be thinking about getting into CD-ROM but are
not yet there.

There will be, of course, a future. What might be expected? There are those who feel that CD-ROM is a
revolution that will change how information is stored, retrieved, distributed, utilized--a technology that
can be used to display photo and art collections and other rare and fragile materials. Will end users
really flock to this technology? With current prices, it is doubtful they will buy it for themselves. It is,
however, quite likely that they will use it increasingly when LAN environments become readily available.

What will be the effect on the library and the ways it now can access/distribute information? There have
been articles that show a precipitous decline in online usage for databases available on CD-ROM. Oth-
ers are saying that CD-ROM availability does not affect their online usage because a “different brand” of
person is using the CD-ROM--not the ones who would use online. Still others have said that the current
analysis is concentrating on CD-ROM vs print subscriptions--CD-ROMs, after all, save space; and shelf
space is at a premium in most libraries. The real impact of CD-ROM on online usage will probably be
more measurable when the highly popular databases, currently not available, sign on with the technology
and when the LAN or multiple site environments become the norm rather than the exception. At that
point, libraries will be offering what amounts to a mini-online system; it will then be an ideal place to
judge just how important currency and the other online advantages CD-ROM doesn't offer really are.

What will be happening on the supplicr side? There will be increased competition in the markets for the
drives, in search/retrieval software, in mastering/replicating services and CD-ROM authoring systems,
and among vendors offering similar/identical data. Some of this, of course, is going on now particularly
in the area of creation. CD-ROM Image System from Knowledge Access International stores and re-
tricves large databases and can combine text and images. CD pramastering and mastering services are
offered as well as packaging. There are many other organizaticns like Knowledgs Access; and there will
be more, if the market becornes the lucrative and active one being predicted.

Of course these organizations must watch those close on their heels with even newer technoiogies—
Compact Disc-Interactive (CD-1), once given up for dead, seems 1o be making a return with 25-30 titles
available when it appears. Much is being said, little exists to show--another victory for technology. There
is Digital Video Interactive (DVI) from an Intel, Microsoft, und IBM cooperative--a similar technology to
CD-1 but with products geared for the business and educational markets.

The gencral sense is that the techniology will take off, truly be successful, when the aumber of value-
added products increases, when the applications are in place, and IF the products are marketed correctly.
One could also #dd, and IF newer technologies develop along separate paths for separate uses/markets,
Since CD-ROM has been the “first,” an casy target for newer, funcier, better technologies, it may well go
the way of batch processing--all we had until random access disks came on the scene to relegate bateh
processing to the computer room baskground forever.

And what of the information providers? Will they embrace the new technology? U is quite obyious now
that there are major publishers that have, as yet, been deaf to the siren's call. Some wonder if there s
really a user base large enough to support a CD-ROM product in their product line, i.c., support in such a
way that any loss in priot subscription revenues or in online usage will be made up by the sales of the CD-
ROM.

This uncertainty, for many, grows out of their experience with online--print subscriptions decreased; mi-
gration to online was real. This also leads naturally to the uncertainty about pricing a CD-ROM. If disc
production means the loss of cumulative indexes that contribute sulistantialiy to the bottom line, can a
disc be priced in such a way to raake up that loss and, at the same time, be attractive to the huyer? Pro-
duction, disttibution, and support cost money. Even though production costs are coming down, wilt the
sales support these extra, inevitable expenses? The technolugy is too now, the market 100 small and
maldefined, at this point, for some producers to take the risk.
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GATEWAYS AND VIDEOTEX

A third area of information distribution receiving significant press in North America is the gateway or
videotex service. While it is obvious that without a sound telecommunications infrastructure the concept
of gatewaying couid not successfully exist, gateways and particularly videotex have actually been the
result of circumstances and events as much outside the information industry as within.

Traditional Gateways

Gateways can differ tremendously in what they offer; however, the basic premise of a gateway is the
ability to connect a searcher of one service to another. They can attribute their existence to both the
successes and failures of the online industry.

The success of online led to the introduction of many different services offering, collectively, access to
virtually all types information. The fallacy, however, was that each of these services required the cus-
tomer to use its own search protocol. Each also had its own contract; each sent out its own billing. Those
individual requirements soon made it impossible for even: the professional information searcher to keep
up with the variety or to hope to maintain any amount of competency on the systems. Gateways, by
offering access via one system to another, solved some of the problems caused by overabundance. They
filled a need, came at the right time, and had an economic advantage. While their use is not eaormous,
their acceptance is assured.

Finding the Niche

The big failure, to date, of online information the United States is reaching the professional, the end
user, the ultimate customer. The complicated, techuical search protocols, the hardware and contractual
requirements, the sheer number of system possibilities have made online access unattractive for these
potential users. The onling industry needed, it seemed, the kind of gateway that was a front end to mul-
tiple systems--requiring very little in the way of expertise on the part of the consumer. The best example
of this type of gateway is EasyNet, from Telebase.

Telebase envisioned EasyNet as the service that would reach the end user, that enormeus market of
people with personal computers AND modems who appreciated the value of information and needed
information, but only on a periodic basis. The rationale seemed flawless. The reality is that those end
users, as a universe, defied identification, making them virtually impossible to reach. In addition, while
they are obviously information consumers, as any of us is, they are not accustomed 1o paying for it--even
if the fees are simply constructed. Telebuse failed, therefore, as an “everyman” system. Ouly when Tele-
base began 10 contract with remarketers--organizations that promoted the service to smadl, identifiable
segments of the end vser market with which they were familiar because of theis other business activitios—
did the concept begin to scem financially viable.

Niche gateways, then, seem to generate more interest and huve mare credibility than generic ones.
ABA/NET Gateway, via iNet, is a service offered by the American Bar Assodation for its members, It
includes its own databases-AMBAR, abstracts of legal products, periodivals--hut also connects to Mead's
LEXIS system and the Westlaw legal system from West Publishing as well as the mare generic commer-
cial services of Dislog, VuText, BRS, CompuServe, Questel, ete. BIOSIS, with its BIQSIS Cannection, is
investigating patewaying with commercial services to offer its life scieace market access bevond the
spectalty databases it has o its own new systean,

The RBOCs

WeEile there is activity in the niche market arca end i the more traditional information industry seg-
nients, the real news comes from the Regional Bell Operaing Compantes (RBOCs). To understand
what is happening in this area, & took at the past is imperative. In January, 1984, 11.S. Federal Court
Judge Hasold Greene ruled that Ameriewr Telepiione and Telegraph (AT&T) musi be broken up-it
was a telecommunications moaopoly.

The result of Lis rtiling was a much smaller AT&T, providing lines and long distance service, and seven
regional companies that would provide phone sorvice to their localized geographic areas. These seven
companics tre the RBOCs—or Baby Belis as they were fondly dubbed. The RBOCS had a limited man.
date, however. They were forbiidden to enter the arens of eguipment manufacturing, information serv-
ices, and long distance. It has been five yeurs sinoe the ruling, and the RBOGS arc still trying to expand
their permitted scope of business. Only mingr sdvances in their services have appeared-options like
spoed dialing, call wailing, etc., tone of which bas been particularly well received.
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Minitel Model

One path they could pursue, however, was gatewaying--a step Judge Greene encouraged. Paramount in
his decision was his awareness of the Minitel System in France—he was impressed and believed that a
similar service should be available in the United States. What seems to have been overlooked by Judge
Greene, in his entisiasm, and by the RBOCs, in their desire to develop new services/open new revenue
streams, is that Minitel worked in France for some unique reasons: it was the best means for providing
directory assistance, and its distribution was initiaily heavily subsidized. Directory assistance in the
United States is superb—and little subsidy for the necessary hardware has even been considered. The
likelihood that a Minitel-type system will enjoy early or eventual success in the United States, because of
the information it makes available, is small.

The American consumer wants (or might want) entertainment. The American consumer is beginning to
use shopping services on television, so electronic shopping is not far afield. The American consumer is
not interested in technology. As Gerald Bennington, President, X-PRESS Information Services, Ltd. has
said, “Product is key not technology.”(10)

Gateway Becowmes Videotex

In spite of the naysayers, the RBOCs are pursuing the gateway course. Six of the seven have announced
plans to offer gateway services (many of (he RBOCs are calling them videotex services as well--the dis-
tinction between the two seems to be blurring when one is speaking about services from the Baby Bells);
two, Bell Atlantic and Bell South, have test gateways operating now.

The Bell Atlantic system, Information Gateway, requires that the customer have only a Bell cailing card.
There is no monthly subscription fee--no charge to look--no billing until used. The databases include
Pennsylvania demographics and statistics, updates on financial information, legislative and regulatory
racking. In other words, it is highly specific to the geographic area--so specific, that it is unclear exactly
who will be interested.

Probably recognizing the narrow seoge of information their gateways are providing, Bell Atlantic and the
other RBQCS are asking providers of more traditional information products to join their services. The
response has not been entirely pesitive. Richasd Anderson, Jr, Vice President, Corporate Information
Senvice for Mead Data Central, said, "RBOC participation in information services is unfair, sinee they
can control placement on menus amd be privy to dewnographic information about the customer. Since
each of seven RBOCS hag a Cifferent network plan and different state regulations, a company would
literally face seven sets of rules if it were going to work with them.” (11)

A New Service Industry

Toa fill the need expressed by Anderson, Minitel U.S. is now affering Bell Operating Company User
Access Service. Tt will be the middleman, the negotiatar, between information services and the RBOC
gatewnys, Businesses, therefore, do not have to list themselves or handle applications, settlements, and
administrativi chares with each RBOC. Minite! will handle network and application ssttlentents acrivs
all retworks, negotiate and manage directory listings, routing, usage tracking, and reparting revenue
settlements. The client business will reveive only a monthly statement of user traffic and a single pay-
ment.

And there s mare. Minitel terrinals will be distributed in addition to software that enables personal
counputers to avoess the servica. For an additional fee ($1000/manth), the client can also be listed o the
French Miratel. At present, both Southiwestern Beli and Beil Seuth are reported to have sigired up for
the hasic servive, :

Minite! UL, i abeo in ihe gateway--or videotes network-business. In October, 1988, MSC was farmed by
Infonet and Minite] USA to operate a doneatic and international network sn that persanal entipaiter
owners tan adcess American, French, and Canadian information services by phoning and uting a credit
card. There are no signup charges, and the necessaty software is free. There are 1,500 services uvailable,
of which S0%% are loca! in nature {ticket buying, ete.). This emerprise offers the only authorized acosts 10
the Freach kiosk service

Waieve 1s 1t Golng?

Whether the technology is calied a pateway or videatex, the basic description and the recipe for niccess
seem the ame. Two years agn the Videoles Assaciation conducted a study--were gateways (was vide-
otex) viable?(12) The study predicted that by the year 2000, 97% of North Ametica will have access to
videoicx (these are people who will have aooess t0 a voicr dial ielecommunications fine). Of that nem-
her, S0% will be using videotes on an occasionai basis in either their offioes, homes, o public places.
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The technology will be accepted and used because the content will be attractive, i.e., of interest; access
will be simple; billing mechanisms will be in place to permit spontari#ous access, nonsubscription use;
aceess to services requiring presale subscriptions will be available; system use will be intuitive requiring
few instructions; and access will be available through a consistent, easy-to-use mechanism--a gateway.

The gateway is viewed as the traffic facilitator not an integrator or repackager of services from a variety
of providers. It can provide a range of functions, meeting the needs of both users and information or
service providers, and can include expanded services that will be optional. The sraffic is facilitated by a
directory of what is available and simple, uniform access to the services. Optimally, gateways should
offer multilingual support and translation, multiple media delivery, including full motion video or voice to
text translation.

Gateways will have access to uger statistics for their own business purposes and perhaps would provide

usage statistics and name/address data to the information provider if such information were not blocked
by the customer. Gateways, would not be responsible for or impose any cont=ut or format restrictions
aor would they be responsible for the actions of the users.

This study, as described above, paints a rather rosy future that will reGuire ambitious planning. What is
clear, however, is that the videotex industry does support the concept of universal availability in the
United States. It has reached consensus on billing, session management, and implementation. It aico
recognizes that there are substantial barriers--high fees, hardware acquisiticn costs, time/effort to learn
new skills, difficulty of changing behavior. In other countries, when these barriers have been lowered, the
system has worked. When value is added, the system has worked. The study concludes that, although
some functions may depend on technological developments, technology, itself, should not define the
functions. As has been said earlier, needs first—-technology second.

OTHER PRODUCTS AND TECHNOLOGIES

The information scene in North America doesn’t end with the RBOCs and their gateway/videotex aspira-
tions, A few more products and technologies deserve to be mentionea.

More Vidcotex

Videotex, as a technology, gained considcrable credibility when IBM and Sears eutered into a joint
venture to offer Prodigy--a consumer videotex service that is being heavily promoted in a few carefully
selected areas like the San Francisco Bay Area, also known as Siticon Valley., For $9.95 2 month, con-
sumers can make travel arrangements, shop, receive financial news from Dow Jones, ete. The price is
certainly right; the package is attractively presented; big corporate names are behind it. Its success will
depend, of course, on the viability vf the concept that end users waxt this type of service. It will also
depend on Yrodigy being a good product. Early reviews were less than favorable--not as easy to use as
advertised; too many dead ends in the menu searching; tco many shopping opportunities that were un-
available in certain markets; too many telephone drops. (Amaricans, a: least, are not very tolerant of
faulty telccommunications or “All Ports Busy” messages!) Prodigy says that 60,000 houssholds sre sub-
scribing--it has been estimated that it needs, however, mill’lans of households to break even.

Even newer is a unit from Ameritech, Ameritech Audiotex Services. Ameritech, one of the seven Re-
gional Bell Operating Companies, based in Chicago, is offering voice storage and voice gateways to
information provideis. With this service, the caller dials a number and selects from a menu of voice
prograns. Southwestern Bell also has such a service--Quicksource, an audiotex gateway with 90 pro-
grams currently available.

E-Mail

Electronic mall, protably more correctly classified as an offshoot of a technology, is available ou virtually
every onling or timesharing system that reaches a searcher. While E-mail has been around for years, the
time for it is per®eci now given the poor nostal delivery service most parts of North America experience.
Generic E-muil, however, has one major problem--the individual systems are in no way connected so that
you mmnust know on which system the parson with whom you wish to communicate hes o mail box. If that
system doesn’t happen to be your own, you are in the multipla system syndrome of online--counterpro-
ductive to the success of the service. E-mail works well when it follows the path that may sec CD-ROM
to its sucvess--in a vertical market environment in which the people have something more in common
than a passworu to the seme system and, therafore, quite likely huve business or avocational interests in
copunor as well,
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That E-mail is coming of age in these selected environments is well illustrated by two services. GE
(General Electric) Information Services has a new E-mail feature through which tax preparers can trans-
mit tax returns. The service also offers bulletin boards, full text database services, and an electronic
magazine with tax tips. ABA/NET, mentioned previously, offers the legal community the ability to E-
mail to FAX machines or to send messages on their own letterhead. The training for this system, by the
way, is via telephone rather than in a class, It has also just been announced that the X.400 Application
Program Interface Association has published a proposal for a common method of exchanging messages
among E-mail systems. Whien this technology is fully available, one of the major roadblocks to the suc-
cess of E-mail will be removed.

Hypertext

No overview of technology today would be complete without a mention of hyperiext or any of its similarly
named relatives. The term hypertext was coired in the 1960s by Ted Nelson, now with Brown University,
in Rhode Island. It is a linking of knowledge with all of its intellectual antecedents; that is, concepts arz
dynamically linked so that the scope of a topic is no longer defined by anyone but the user. The full
material cited in a footnote, for example, can be appended. Pictures, sounds, text can be instantly re-
trieved. Since hypertext reduces the distinction between the index and the item indexed, it is perfect for
merging co:nplementary products into one medium, Most of the work on hypertext uas been in the
universities--driven by scholars. Farly work at Stanford and Brown Universities and the University of
Maryland lec to the prototypes available today. More recently, Appie Computer came out with Hyper-
card. Even more recently, IBM has announced Hyperpad.

While the commercial applications are very few, there are problems with hypertext. One is that it is easy
to get lost in what has been namec “hyperspace.” Using a product with no marking, no index, no under-
lining represeats a nonsequential fearning pattern, which is sumething we are not used to.(13) And, as
with too many new technologies that companies are vying to use, the lack of standards presents ongoing
problems. When asked if hypertext is the answer to the interface question, opinions will range from
absolutely~-“a window onto the future of information systems”-to absolutely not--*a hoax perpetrated on
the most gullible among us!"(14)

There are, nevertheless, a few applications of hypertext that have received high marks. One is the CD-
ROM product from West Publishing, which integrates legal research and the legal drafting process. The
three CDs, on government contracts, include a reference tool (Government Contracts Library Law
Einder), statutes from selected U,S, Code sections, regulations from sources including Coda of Federal
Regulations, and sourees of case and administrative law. The variety of text material can be accessed
with online Boolean techniques as well as hypertext mapping techrology. A word processing capability is
alse included in what has been rated as an excellent use of technology. Another CD-ROM product due
fur introduction is the Social Science Citation Index (from the Institute for Scientific Information, 1SI)
that allows searching of words, citations, awthors, journal diles, ste. and includes a hypertext function that
allows searching of related records, i.e, those papers thet share a common set of references.

CONCLUSION

Is techaology becoming its awn worst encmy? At a LITA (Library and lnformation Technology Associa.
tion, a part of the Ametican Library Associstion) mecting last year, the keynote speaker noted that the
current methods of information storuge and delivery are “fraying sround the edges” and showing early
signs of obsolescence. These signs include the muss of pontest information that is not being effectively
integrated into the systeim; the struggle of the existing legal and regulatory institutions to deal with the
aew technology; the decreased relinnce by researchers on formal publication; the increasing number of
specihized disparate databases; and a growing sense of information overload, to the point where it won't
be able to absorb any more information-"the cquivalent-of a knowledge grid-loek."(15)

Somekiow, it is doubtful that the siteution Is actually that hopeless...rarely, it seems, does o new technol-
0y easily win over converts. It was true for online information; it is still partially true for CD-ROM; it is
true within gateways and videotes, at least among the consumer {i.c., end user) merkets ihey ure hoping
to reach; and it tooks like it will be true for hypertext. If, however, printing and online are good examples
of what can happen when a technolugy cotues of age, the next ten years will sce major developmonts and
warket penetiation of CD-ROM, gatoways and videotex, aiud hyporteat. It will be an exciting decade.
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0. Introduction

Japan has become one of the most important sources of scientific and technical infor-
mation. To control the ever increasing amount of information, Japan provides secondary
anca tertiary information besides the original information, often in form of databases,
The use of electronic media however is hampered by the fact, that Japanese texts con-
tain many thousand different characters, a number which requires special means for
input. Many thousand different characters, "Kanji", with their complicated patterns
require a huge pattern memory, a high resolution screen respectively a high resolution
dot printer for output. In recent years due to the progress in VLSI design, cheap
| § Japanese word processors have appeared, but input of Kanji texts into the computer will
always be more expensive than input of alphabetic scripts. The internal coding of the
large numbexr of characters led tc various different solutions, which made the exchange
of Sino-Japanese information between different computer systems impossible until a
standard as Japan Industrial Standard JIS C 6226 was devised in 1978. The standard was
revised in 1983 and after the information industry became an extra field in JIS it was
renamed JIS X 0208. Now even standards for Kanji patterns are available (JIS X 9052~
1983 for 24 x 24 dot patterns and JIS X 9051-1984 for 16 x 16 dot patterns). Due to all
these difficuities, online systems in Japan with bibliographic information started just
ten years ago, but they are now expanding rapidly. For example., all large newspaper
companies now have newspaper full text databases in Japanese ready for use.
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Fig. 1 Kanji pattern (24 x 24 dot) "Air & Space”
Computerized information services with color and graphic capabilities such as Videotex
(service name in Japan "CAPTAIN") where introduced some years ago, but did not do as
’ well as expected. One simple reason is the fact, that there are well established "0Old
Media" in Japan such as television and newspapers. In additjion the TV screen is not
very well suited for output of longer texts, diminishing the value of the system for
obtaining scientific information. Nevertheless, there are intentions to connect scien-
tific information centers with their databases to the CAPTAIN System.

There are various crganizations involved in coordinating information and documentation
in Japan. As a part of the exeutive, the National Diet Library (NDL), modeled after
the Library of Congress, keeps track of Japanese publications. The Ministry of Bduca-
tion, Science and Culture (MESC) is responsible for scientific information for its
universities, attached research facilities and its national research facilities. The
Science and Tochnolegy Agency (STA), a quasi ministry within the Prime Minister's
Office, has ‘coordination functions in science and technology, including scientific
information. The Ministry of International Trade and Industry (MITI) is in charge of
patent information and the private information sector, for which it established the
Database Promotion Center. Finally, the Ministry of Posts and Telecommunication (MPT)
has always shown great interest in databases atc. as a [ield of growing use of telacom-
munication systems. Ths general carrier NITT (Nippon Telegraph and Telephone) runs a
database rotrieval system within its computing services, a system which is used by many
private database providers. The new telecommunication technology provided by an inerna-
tionally standardized ISDN will improve the information flow all over the world.

wvhere 18 some overlap in the information activities between thesa governmental agan-
cies, but governed by a ‘Japanese’ balance botwean competition and cooperation. Main
institutions in the field of scientific and technical information, besides the NDL are
the Japan Information Center of Science and Technology (JICST), the National
Information Center of Science Information System (NACSIS} and thes Japan Patent
Informat{ion Organization (JAPIO}, all threa are expanding their facilities and
services. Establishing a firm base at home and internationalization are two trends,
which can be observed. JICST oponed its online system JOIS to users abroad in 1984,
joint STN International and opened its STN-node at the end of 1987, NACSIS has started
to connect its system to overseas countries, the firat partner to be the American
National Science Foundation, which waa connected by a leasad line at the beginning of
1989. An other line to the British Library will follow next. JAPIO traditionally isa
integrated in international cooperation with INPADOC at Vienna as a general host.
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Ona problem not solved by the new possibilities of access iz the language barrier.
Japan is making efforts to provide information in English, but a knowledge oY Japa.ese
in westerr countries will be useful today and will be necessary in future: the amount
of Japanese information is growing go fast, that the amount., which can bea translated in
time will inevitably drop. The help of machine translation should rnot be over estimat-
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ed. Another point which has to be made concerns formal and informal information. Com-
puterization has made much progress, and electronically stored Japanese information can
be retrieved from all over the world. But even future systems will not store all impor-
tant information. So informal communication between people will always remain very
important.,

Information activities in Japan were described already on several occasions, e.qg. by B.
Marx (1). A quite complete recent survey on databases of interest to foreigners is
given in (2). Scientific fact databases, which require very special terminals and very
special knowledge are described recently by S. Iwata (3) and A. Guidi (4). A broad
discugsion on topics related to Japanese information can be found in the conference
papers of the ’'International Conference on Japanese Information in Science, Technology
and Commerce’ (5). In this paper the following three sections will give an outline on
Japanese information activities, which may be of irterest to researchers, especially in
the field of science and technology. All institutions mentioned in this paper are
publishing regyular catlines on their activities, which appear also in English. To
contact them directly, their addresses are given in the appendix.

2. Electronically stored bibliographic Information

2.1 The Japan Information Center of Science and Technology (JICST)

JICST was founded in 1957 according by a law, in which its purpose is described as
follows:

"JICST has, as Japan’s central institution in the field of scientific technical infor-
mation, to contribute by swift and accurate provision of Japanese and foreign Informa-
tion to the development of Japanese science and technology”. And it is further stated:
“Scientific and technical information includes all fields of science and technology.
except humanities.”

JICST has the legal status of a special nonprofit organization (Tokushu H&jin) and is
supervised by the Science and Technolegy Agency. JICST is financed by subscription and
service fees and gets in addition financial governmental support. To achieve its goals,
JICST is engaged in the following services:

Online Service (JOIS, JQIS-F, STN)

Publishing Service of abstract journals in science and technology
Copying Service

Translation Service

. SDI and RS Service

. Other services

.

O‘UT#-QJF)?

JICST maintains a head office in Tokyo, a library (Tokyo). branch offices (from north
to south) in Sapporo, Sendai Toyoma, Tsukuba, Tokyo, Nagoya. Osaka, Hiroshima, Takamat-
su, Fukuoka. After a developing period, which ended about 1970, JICST can be character-
ized by the data in Tab. 1.

Tab., 1: JICST
Founded in 1957 Agency in charge: STA
Staff 327 persons ¢+ 5000 external abstracters
Budget 11 billion Yen (1987)
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Since the end of 1987, JICST provides three separate online services (1) its own
service, called JOIS, which can handle Japanese and foreign databases, (2) JOIS-F, a
factual doatabase system and (3) STN. a general information sexrvice JICSYT jointly runs
together with Chemical Abstracts Service (US) and FIZ Karlsruhe (Germany). The JOIS
online system was JICST's first system and has been provided since 1976. It serves its
own databases, which are of course of main inteorest for foreign usars, and well known

foreign databases like MEDLARS. There are also a few Japanese databases offered on JOIS
not produced by JICST.

Japanese Databases served by JOIS

JICST File on Science and Technology (since 1975)
5,6 mi. documents total
0,7 mi. documents/year incrament

- JICST/Med on modical fields in related Japan (since 1981)
1.1 mi. documents total

- JICST Clearing {Research information) (sinace 1981)
50, 000 documents total

- JICST Public (Governmeant documents) (since 1983)
14, 000 documents total
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- JICST File English on Science & Technology+ Medicine 1985
51, 000 documents total

- NIKKAN KOGYO File (technology. products) since 1983
95, 000 documents total

- JAFIC File (food industry) since 1985
12, 000 documents total

- OSAKA-UE File (Urban engineering in Osaka) since 1970
5, 000 documents total

JOIS-F, the factual database system provides currently two fact databases and the
necessary chemical compounds dictionary database. It started its service in 1987 and
offers two databases:

- JICST THERMO (Thermophysical and Thermochemical Proper ty database)
- JICST MASS (Mass spectral database)

- JICST DNA (Gene Information)

- JICST Chemical Compounds Dictionary (92,C00 entries)

The printed version of the JICST file is called ’'The Current Bibliography of Science

and Technology’ and appears in 11 series with some overlap in contents. The composi-
tion can be seen from table 2.

Tab. 2: JICST File (1988)

Field | (1) ] (2)

Chemistry and Chemical Industry (Foreign) | T | 118,653
Chemistry and Chemical Industry (Japan) .... | ™ | 29, 501
Mechanical Engineering ....... ... vvvveeees | H | 92, 620
Pure and Applied Physics ........ R I O 86, 091
Earth Sciences, Mining, Metallurgy ..... . | H] 66, 741
Flectronics and Electrical Engineering ..... | H | 72, 551
Civil Engineering and Architecture ......... | H ] 53, 049
Nuclear Engineering .......ioviivenennianas <) M 22, 911
Management Science and Systems Engineering . | M | 49, 211
Envircnment ............ Ch e R P M 26, 591
BRergY « v iietvnrerinnnnsrnens e vene | M| 26, 011
Life Science DN vo | T ) 111,536
Total v ovevrinannnnannns ettt | 755, 466

(1) Appearanca: H = half monthly, M = monthly, T = every 10 days
(2) Number of Abstracts in 1987
(3) Japanese proportion

From earlier studies it is known that the share of information of Japanese origin is
20 % on average and in some special fields nearly 50 ¥, which {8 clearly higher then

the Japanese share in databases produced in western countries, with have a ‘'normal’ 6-
10 8.

Composition of the JICST-File by type of primary documents:
59 % Origina. papers
24 A Review papers
13 8 Original short communications
4 ¢ Others

Online charges are calculated by access-time (about 120 to 200 Yen per minute} and by
a hit charge (30 to 45 Yen per item).

Above all, the copying service has to be mentioned. [t relies on the following accumu-
lated material:

JICST 7. 298 Japanese Journals
11, 801 Foreign Journals
14, 000 Conferenca Proceedings
86, 000 Papers from Maetings
613, 000 Technical Reports

Copies can be ordered online. JICST has shortened its processing time considerably. as
shown in Tab. 5. The Copy fee is a 500 Yen basic fee + 60 Yen per page. The copy volume
cones to 700. 000 documents per year.

Other regular publications for referral use include Foreign Patent News (Patents in
chemistry), %Technical Highlights (for medium and small business)., Food Processing. In
1982 scwe services in English were introduced: JICST Abstracts with the series Renewa-
ble Energy, Agro-Industries and Science and Technology Research Progress in Japan.
JICST adits a monthly journal Joho Xanri (Journal of Information Proceasing and Manage-
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ment), and organizes a yearly symposium on topics related to information and documenta-
tion, JICST also gives a yearly reward (Niwa-Reward) +o> persons who have made out-
standing contributions to information and documentation.

JICST' s National cooperating partners include

- Japan Steel Institute

- Japan Chemical Information Association (JAICI)
- Japan Pharmaceutical Information Center (JAPIC)
- Smal)l Business Promotion Corporation

- Zentralblatt der Medizin

- Tohoku Igaku Joho Center

As far as international cooperation is concerned, TICST has been member of FID since
1957 and of ICSTI (formerly ICSU/AB) since 1973. JICST sends observers to UNISIST,
OECD, and IRS. Besides that JICST is involved in ths follewing bilateral relationships:

- US: Cooperation within the framework of the Agreemsnt on Cooperation in Science
and Technology
STN Cooperation with CAS

- Rep. of Korea: Exchange of researchers

- Bulgaria: Information exchange with CISTI
France: Agreement with CNRS/CDST of mutua' support of a liaison office
Germany : Cooperation with BMFT/GMD at the Panel In formation and Documentation
within the framework of the Agreement ¢n Cooperation on Science and Technology
STN Cooperation with FIZ Karlsruhe

- PR China: Exchange of researchers

JICST opened its JOIS system in 1985 to overseas’'s users and has established contracts
with the following agents (Tab. 3).

Access is easily possible through the national packet switching networks, which are
connected to the respective Japanese pac:iet switching networks. A terminal or a PC with
a terminal program is needed with hardware at least capable of Kana, preferably also
Kanji. (Of course, with proper softwara, Kanji representation is possible independently
of specialized hardware on any PC, g.ven some graphic capability.) All Japanese lan-
guage databases served by JICST are offered through JOIS internationally. including
the Bnglish translation of that share of the JICST File, which is of Japanese origin.

Tah. 3: JICST's partners for JOIS
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Agency (Country) since

DACOM (Korea) 12/1984
GID/GMD ‘Wast Germany) 2/1985
ChaT (France) 10/198%
Microinfon (Great dritain) 12/19€5
NTIS (USA) 4/1986
Ja3TIS (Cane-.a) 11/1986
Aho & Meguro (Finlang) 3/1987
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Within STN, JICS: is accessible through nedes in the US (CAS at Columbus, OChio} and in
West Germany {F'2 Karlaruhe at Karlaruhe) The STN retrieval software Messenger howaever
doas not handl: Kanji for the time baeing, so the databases of Japanese origin offered
through STN aru restrictad “o the JICST File (English).

2.2. The National Center ior Science Informa*ioii System (NACSIS)

NACSIS waa founded ar a national canter under the jurisdiction of the Ministry of
Education Science and Culture in 1986, but it dates back more than ten years., starting
with a Research Cantar for Library and Information Science at Tokyo Univarsity, estab-
lished 1976. Later there was a transition period, when the center became semi-independ-
ent. as the Canter fox Bibliographic Information (CBI) from 1983 to 1986.

The activities of NACSIS now comprise the following:

(1) planning activities,

{(2) basic research in library science

(3) compilation of union catalogs of scientific journala
{(4) Information retrisval service

{5) formation of databases

(8) provision of information utilities

(7) training

The center is open to joint vesearch, it hostsz symposia and r’‘ated activities to
strengthen international cooperation. One example was the International Conference on
Scholarly Information Networks at the end of 1987, where participants from various
countries discussed problems of processing bibliographic information written in Chi-
nese. Japanose and Xorean within one and the same system.




Tab. 4: NACSIS (1989)
Founded in 1986, Agency in charge: MESC
staff 76 persons, including 20 researchers
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The center is equipped with a very large scale computer system Hitachi M-680 with 3
attached IDPs (Internal Database Processors) and with a main memory of 3 x 256 MByte.
The file memory (Magnetic drums) has a capacity of 320 GByte, supported by a very fast
memory (Semiconductor-type) of 512 MByte and a large capacity memory (MSS) of 100
GByte. Optical disc memory and magnetic tape systems complete the memory sectlion.
Appropriate peripherals, including a very fast laser printer, training equipment and
telecommunication network control systems are installed.

As the union catalogs are concerned. at present, there are the following files

NACSIS Union Catalogue of Japanese Books
247, 810 titles - 751, 424 holdings (as 1589.3)

NACSIS Union Catalogue of Foreign Books
567,242 titles - 860,226 holdings (as 1989.3)

NACSIS Union Catalogue of Japanese Periodicals
45, 483 titles - 1,009, 186 holdings (as 198%.3)

NACSIS Union Catalogue of Foreign Periodicals
100, 095 titles - 843, 074 holdings (as 1389.3)

Together with JAPAN-MARC., TRC MARC, LC MARC these catalogues are provided through the
Catalogue Retrieval System.

NACSIS also produces some databases:

(1) Dissertation Abstracts (Japan): 14, 000 per year

(2) Abstracts of Reports of Research Grant-in-Aid:

(3) Conference Papers in Electric and Electronic Enginsering: 17,000 acec.
(4) Conference Papers in Chemistry: 2,000 acec.

Together with some databases of overseas origin these databases are provided through
the Information Retrieval System.

NACSIS is operating a nationwide library network, which will be merged with the exist-
ing inter-uaiversity computer network to form the Science Information Network with
dedicated digital lines and NACSIS as the center. The existing seven large-scale com-
puter center with their packet switching facilities will be supplemented by another
four packet switching center. Gateway processors will connect the nationwide network
with the respective intra campus LAN, In future, the capabilities of this digital
network will be used to transmit pictures, {full texts etc.

To provide ovaerseas users access to the center, NACSIS is installing a dedicated line
(9600 Baud) betwean Tokyo and the National Science Foundation (NSF) at washington from
January, 1989. By this line it will he easy to access to the inforration stored at
NACSIS. Also electronic mail will be possible. Similar links with Europe are also under
consideration. starting probably with Great Britain as partner country and followed by
Germany. France.

2.3 Japan Patent Information Orqanization (JAPIOQ)

The Japanese Patent System was created in 1885. The ever increasing amount of patent
information led to the creation ¢! the Japsn Patent Information Center in 1971, Thia
center was reorganized in 1985 through incorporation of the aervice section of the
Japan Institute of Invention and Innovation. Basides processing the information of the
Patent Office JAPIO serves also as a host for Japanese and foreign patent information.
JAPIO is member cf WPO and INPADOC.

Tab. 51 JAPIO
Founded in 1985, Agenoy in charge: MITI
Staff 227 persons
Budget 1.7 billion Yen (1987)
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JAPIO comprisea the following divisions:

Planning Office

Information Service Department
Publication Dapartment

Systen Developsent Departtent
Information Processing Dapartment

LI S B A |
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- Optical Disk Input Department

JAPIO is engaged in production of the patent official gazette, production of the patent
databases, online and batch service. The online system of the Center called PATOLIS
provides the following databases of Japanese origin:

. DATA BASE (in Japanese except INPADOC)
Kind of Document Item Publication Year
Bibliographic Data Jan. 1955-
Keyword (Free & Fixed) July 1971-
Short Summary July 1971 -
Japanese Patent
Abstract Jan. 1977-
Drawing Jan. 1980- .
File History Application from Jan. 1964 7
Bibliographic Data Jan. 1960 -
Keyword (Free & Fixed) Jan. 1980-
Japanese Utility Model Short Summary Jan. 1980-
Drawing Jan. 1980-
File History 1 Application from Jan. 1964
. Bibliographic Data Jan. 1965-
Japanese Design File History Application from Jan. 1964
Bibliographic Data Application from Mar. 1902
Japanese Trade Mark Drawing July 1909.
File History Application from Jan. 1964
PCT Appbca;i;\_ Bibliographic Data Jan. 1979.
Summary Jan, 1979-
Japanese Trial File History Sep. 1982.
Japanese Registration File History Existing rights T
[ Foreign Document (INPADOC) Bibliographic Data Jan. 1968-

Fig. 2: Databases cffered by JAPIO

The total numbar of entries { more than 28 million records. Ancther database 'Japan
Unexamined Patents’ in English .s provided through Orbit.

The output of graphical information, which is especially useful in patent information,
is done by using an existing standard, e.g. facsimile technology. The service started
in 1982 aa batch service, but it is now also available online. The technical drawings
(5 x 7 cm) are scanned and by facsimile methods compressed to about 10 KByte per
drawing. They are stored on optical disks. Trade marks and designs arxe stored in stand-
ardized aizme. Se in retricval the coded information is transmitted coded and the graph-
ic information is added.
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€5 418 i, 4 800,22 48, V.21 3. 510 48,3
* R oM
:O:EH‘MF.‘LI M €0000) PXI9N IUIMNY2 COl1ess)

(11

LHPUOA. KRACAENR. XFEHEMBA (K0 | AxeMhNA. CRAASURA. CSTERIRKBR (%R
HBRALCRYSLNERS ) ERMN BURLIRYIOLDER ) UMUK
<C199.C220.C308,11001,1201, T301,1101,72%0,1308> <101, 1201, 1301, 11011265, 1302.1101, 1221,1502.1 101, 1290
W4 476998 45.10.22 00 J308>
1LY $5-2075%) 55, 5.20 19BN > A%
BAIR02. 811428411400, <0 4 BT (4. .23 00
A75289 88047, 8888248 €01 1 54-209308 34, .27 19M20228 >
2047, 710350, 710599, 14 Q82274 31303

0787.31949¢, 830370030
IP1.A74997.074 999, 0312
6. 1490737, 1498738149
7391490740, 140842 0
AR ANNID

Pig 3: Example of an Output from JAPIO Databases (Graphic)
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Instead of the traditional 16 mm microfilm and microfiche, JAPIO now distributes 12 cm
CD-ROM including full text image data &nd index data, such as application and publica-
tion numbers, IPC symbol etc. of Japanses unexamined patents and utility models pub-
lished from 1987. A CD-ROM stores about 2, 600 documents (16, 000 pages) of patents and
8, 800 documents (20, 000 pages) of utility models. The CD-ROM are used together rith the
PATOLIS online system.

In 1983 the three most important patent offices (US Patent Office, European Patent
Office, Japan Patent Office) agreed on a joint approach for introducing electronic
1 mecdia for the whole process of application and examination of patents. Beginning in
' 1984, Japan has planned its electronification within a ten-years framework. One part of
the business was to store all old patents on optical disks as an image file, enabling
an easy look-up at the terminal installed at the examiners working place.

3. Other Information Activities

3.1 NIKKEI Information Service

Among commercial information providers NIKKEI Information Service is of interest as a

source of technical information. Because the information source is built from the

various newspapers of the company, 'deep information’ canno* be expected, but a very

broad range or product information. NIKKEI, the Nihon Keizai Shimbun was founded in

' 1876 and is today the leading economically oriented newspaper with a daily output of 3
million copies. Stock information service is given by the daughter company QUICX, which
serves more than 15.000 terminals. The databank division of NIYKEI has a staff of 100
and is producing the following database services:

NEEDS
About 20 databases with business, marketing and financial information.
/ Access through NEEDS-NET or through DDX-P
NEEDS-IR

NIKKEI-FILE (Newspaper information)
JOINT (Management information)
Access through DEMOS (NTT)

DEMOS is a computer service by NTT, which offers scientific calculations etc. at many
access points throughout Japan. Within DEMOS the database system DORIS is used by many
database producers for online service.

3.2 Electronic Library (EL)

The Electronic Library after several years of preparations started its service in 1988.
With a file made from 32 nawspapers and 200 magazines is one of the largest database
in Japan. Bibliographic information can be retrieved by a standard terminal, the news-
paper clipping is sent by facsimi.e (s. Fig 4.} from optical disk storage. The library
is backed by more than 70 cowpanies. besides newspaper companies and publishers also
printing companies, banks and security bonds companies are engaged in this company. The
main investors are Dentsu (one of the world's leading adverxtising company). NTT, Yowmi-
uri Newspaper company and the Japan Davelopment Bank.

} The EL offers five serviceas:

- BL Morning Review (MOR)

The user reglaters keywords. 24 leading newspapers are scanned every morning. The
appropriate selection is sent betwsen ? and 10 per fax.

- BK SD1 Service

Tha user registera keyuords. The whole database is scanned. The appropriate selec-
tion {3 sent regularly by mail or fax.

- LD Database
' This is the online service on biblicgraphic information. With the results., the
original texts can be ordersd from the full taxt database.

h - EL Press Service

N The user registers keywords. Press releases of the miniatries and agencies are
acanned every morning. The appropriate selection is sent betwsen 7 and 10 per
fax.

- EL News

| The user regiaters keywords. News of the press agencies scanned svery morning. The
{ appropriate selection is sent betveen 7 and 10 per fax.

l Pricing

{i) Registration fea and fes for software: 100, 000 Yen per ID

(2) Basic fees par monthms: 50, 000 Yen coapanies and 50, 000 per ID ¢ 50,000 per faat
service as EL PRESS or BL NENS.

A (3) Use: 200-400 Yen per item and additional fees

Prom the pricing it is evident, that this service is intended for large companies
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rather than for every man’s use. An other limit is the faci, that in crder to have a
good transmission quality of the newspaper article, facsimile GIV standard is neces-
sary. Due to the bandwidth it is necessary to use a leased line - until ISDN is general
available.

3.3 Nippon Telegraph and Telephone Corporation (NTT)

Telecommunication in Japan was opened to competition some years ago, but the privatisa-
tion NTT is still by far the largest common carrier in this country. Data communication
business was established as a separate company in 1988. The main line of development is
well within the global trend in gradually digitixing information transmissicn. ISDN (or
ISN as it is called in Japan) started last year with the standard 64 KBit x 2 Channel
transmission, this year a 64 KBit x 23 system has bkeen azdded, enabling 1.5 MBit pictuze
transmission. Access points are already availeble in any larger city.

Examples of recent application developments are: Integrated telephone systems, ' Super
Captain’, a high resolution remnte video Itext) systen, 'Facemate’ a simple, small
scale conferencing system with pandwidth from 64 KBit to 384 KBit, broad and videa
conferencing system,
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Fig. ¢ Sample output on GIV Fax of NIT related news.

4. Conclusion

Aftar having solved the specific problems in using computers for processing of textual
Japanese i{nformation, Japan has emerged as the second largest database producer in the
world., In many cases, its electronically stored information in English can ba accessed
from all over the world, in other cases it can be accessed only by terminals with the
capability of handling Japaneae information. But the trend uf internationalization is
avident from figures of the 'Database Whita Paper' (6). Several companies are listed
which went international racently. Though theses companies mainly provide business
information., also in the field of science and technology the situation will improve
also. Another direct contribution of Japan will be the information technology itself.
Japan is the second largest producer in this field and will be able to offar louw priced
technology especially for pictural information processing. $o flow of information and
flow of information technology will be intexdependent aven more in futurs.




Appendix: Addresses or the organizations mentioned

Electronic Library (EL)
Collins & Bldg, Tel.: (03) 779-1211
Nishi-Gotanda 8-11-13
| Shinagawa-Ku
Tokyo

-

Private company
-> Newpaper information per fax

Japan_Information Center of Science and Technology (JICST)
.Nagata-cho 2-5-2, Tel.: (03) 581-6411

Chiyoda-ku

Tokyo 100

Center under the Science and Technology Agency.
-> various sciantific databases online

Japan Patent. Information Organization (JAPIOQ}
Shoko & Benr:ishi Xaikan

Kasumigaseki 3-4-2, Tel.: (03) 503-2351
Chiyoda-ku

Tokyo 100

Respcensible for patent information processing,
related to the Patent Office.
/ -> various patent databases online

National Center for Science Information System (NACSIS)
Otsuka 3-29-1, Tel.: (03) 942-2351, Fax.: (03) 942-2919
Bunkyo-ku
Tokyo 112

Center under the Ministry of Education, Sciencen & Culture
-> Union catalogs on periodicals etc. online

National Diet Library (NDL)

Nagata-cho 1-10-%, Tel : (03) 581-2331, Pax: (03) 581-0989
Chiyoda-ku

Tokyo 100

Library under the Diet (Parliament)
-> Praoducer of JAPAN MARC, referral tools

Nippon Teleqraph and Telephone Co. (NTT)
Uchisaivaicho "1-2-1 ST
Chiyoda-Ru
Tokyo 100

Coumen telecommunication carrier
-» various tlecum & {nformation praocessing services

STN International

c¢fo Fachinformationszentrum Karlsruhe
Tel.: 07247-808-0 Fax: 137247-308-666
751§ Bggenstein-ieojoldshafen 2

Non profit information center (Fed Min. Res. and Technology)
->  Access point foo JITST English language databases
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INNOVATIONS IN TELECOMMUNICATIONS NETWORKS
by

Mr Chris Holmes
f British Telecom
Wellington House
69 Ur . -t St. Martin’s Lane
) London WC2H 9DL

A CARRIER'S ROLE IN IT

1 A public telecomms carrier has 6 main roles in the IT
markatplace

- a user. BT represents 12% of the UK's IT consumption

- a vendor of telecommunications networks for voice, data
and information services {(both public and private)

- a vendor of components of IT systems, persoconal
computers, UNIX machines, multiplexes, modems,
etc.

/ - a systems integrator offering complete cusctomer
solutions with adaptive engineering to meet specific
customer needs

- a conformance tester

a standards maker

The paper will look briefly at the major innovations in the
first 3 of these roles in the field of Electronic Transfer of
information. Inevitably it is biased towards the activities
of the company but where appropriate the national and
international linkages are explored.

BT THE USER

2 BT has five major intarnal initiatives which might be of
interest to this audience. These are: -

2.1 INTERNET/COAST - A conjunction of X. 25 WAN with
proprietary protocol support, LAN terminal concentration,
Termi nal emulation, UNIX office automation. £500
million investment over the next 2 years. It also
signifies a move away from the large centralised machines
to a distributed provessing envirvonment so aliowing price
performance competition for the processors.

2.2 INTERMAIL - Corporate X. 400 messaging. Public service
and private domain products plus some proprietary
extensions. It will be integrated with the UNIX OA in
INTERNET.

t
fat

INTERVIEW - Corporate X. 500 directory f. all staff,
Linked to INTERMAIL. Linked to an Electronic publiching
package to create the vast array of paper directories
used within the business. Linked to the BT internal
operators for telephone enquiries and offering an SQL
interface to provide more elalorate search and retrieval
p facilities.

L —
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2.4 MUWTIVENDOR OSI INITIATIVE - BT is working with its major
suppliers in a collaborative effrxt to get 7 layer OSI
standards working in the BT infrastructure. The initial
phase of this should link ICL and IBM for the exchange
and manipulationr of itemised billing records before the
end of 1989, DEC and AMLAHL are also involved.

2.5 COLLABORATION WITH EUROPEAN PTTs Dr J Spackman has
called together the IT directors of the European PTTs
with the intention of extending BT’ s internal commitment
to open systems to other European PTTs. Typical of their
activities is the ambition to introduce the use of
EDIFACT over X. 400 for the settle of international
accounts between the PTTs. This collaboration should
lead to extended customer facilities in time.

In addition to these major initiatives there is the actual
(impending} legal and regulatory framework being established
ky the CEC (the services Directive and the Telecomms
Directive) and by the UK Government.

BT THE VENDOR

The Regulator and competition will ensure that BTs income from the
domestic market will not grow as fast as BT would wish. To achieve
the desired growth BT must extend its activities internationally.
Traditional fixed networks with the need to negotiate wayleaves and
the implied conflicts with other PTTs are not a favourable vehicle
for this internationalisation. Value added networks and mobile
communications are the chosen path, as is evidenced by the
acgquisition of Dialcom (with 23 licensees worldwide), 22% of McCaw
ana more recently Tymnet. The priorities will be Networking,
Manzgement and Value Added Services.

3 ““he major portfolios are Mesraging, Networking and Management.
There follows a brief review of esach of these and some of the
broader trends which can be observed.

4 The BT messaging portfolic includes

4.1 The Dialcom Public Services available in 23 countries and
with 400,000 users. Dialcom UK also incorporates the
Videotex operation. Prestel. Dialcom UK have had a
public X. 400 (ADMD) service available from 1st July 1988.
Tymnet will add to this interxrnational capability.

4.2 BT has Private Management Domain (PRMD) software
currently available in Prime, UNIX, VMS and DOS
environments. All these products interwork with one
another and with the Dialcom ADMD service offering.

4.3 BT was prime contrxactor in a CHC sontract to provide pan
European conformance teat services €for X. 400. There has
been a phased implementation of this service commencing
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in the Summer of 1988 wich the final version available in
March this year. BT also has intelligent protocol
monitor products for X. 400 (and most other mature OSI
applications).

4.4 BT has been and will conitinue to be an active participant
in the standards process. Much attention this year will
be devoted to the start of the new CCITT study period and
the industry MHS Application Programming Interface
Committes.

This commitment to X. 400 messaging is of limited appeal to the
end user. Much energy is '0ow being devoted to applications of
X. 400 to real user needs. These include Elsctronic Data
Interchange (EDIfact) Office Document Architecture (ODA. ISC
8613 CCITT. T502), formatted messaging activities and user
interface architectures. Also of interest is the move towards
the connection of these value added services to those of other
operators. The pace of this interconnect has been user
driven. The Airline Industries Association in the USA have
set the pace, forcing the interconnection of 9 vendors. This
is an example for other users to follow. It is clear that
with a marketplace in 23 countries on five continents, these
service offerings cannot be a BT or UK special. They must and
do reflect the global positions on X. 400.

The BT netwurking portfolio contains public and private data
network offerings (and most shades of grey between). The
private networks are both Local and Wide Area and not limited
to the UK. The public networks are X.25 PSPDN, ISDN and point
to point networks with a variety of bandwidths.

5.1 X.25 PSPDN - This commenced operation 8 years ago and is
now a maturing network with links to 100 other networks
in 80 countries worldwide. The network offers the
gtandard X. 25, xxx and X.75. It also offers a range of
dial and direct connect proprietary protoocol support:
SNA, BSC, Errox Correcting Asynch, user friendly asynch,
Videotex, Credit Card authorxisation, and eleotronic funds
transfer capabilities.

In addition to protocol support there are security
services primarily for dial access customers.

There is a range of taxiff (usage related and unrelated)
and management options (Hybrid and Virtual private
networks).

The public service offering is complemented by private
packat network offerings, LAN WAN Gateways, X.25
communications cards for PC and MINIS eto.

5.2 LANS - BT offers an OSI infrastructure LAN based upon
IEEE 8802.3. oOther portiolio offerings such as Novell
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Netware offer OSI gateways to the infrastructure LAN and
both have gateways to the WAN offerings. The X. 400
content of the Novell OSI Gateway is a BT product.

5.3 ISDN - BT commenced a ISDN trial in Spring 1985 and its
offerings in 3 forms are available at more than 200
centres around the country. Sadly the standards
continued to evolve after BT committed to its ISDN
development and the resulting singleline service (80K
Bits 1B + 2D) has had to be upgraded to reflect the final
form of the standard (144 KBit 2B + D). This false start
has limited the growth of the service over the last few
years. Nevertheless BT has been installing digital
exchange and optical transmission capabilities at a
significant rate. The BT trunk network is fully
digitised and there are 5 million lines of digital local
capability installed. These digital exchanges whilst not
all coffering single line ISDN at 144 KBit do offer
multiline service (2 MBit), and do have the more
sophisticated call handling capabilities (Closed User
Groups, Fixed Destination Call, Fast Call Setup etc.
which are useful in a data environment). This investment
provides a sound base for the rapid installation of ISDN
in its final form.

The agreement of the European standards for ISDN later
thig year will provide a sound basis for investment for
both PTT and multinational users alike.

5.4 Flexible Access - In ordey to provide larger customers
with a rapid reconfiguration of their services, sites
witih more than a certain number of BT circuits are being
provided with a Fibre connection to the BT
infrastructure. At the periphery of the BT domain there
is a Service access switch which allows access to the
full range of BT services, PSTN, Kilostream, Public Datd
Network setc. Thus changes to services provided can be
achieved with no impact on the access infrastructure.
This is complemented by a fibre overlay network (for
customer agceess) in the City of London and by BT s
involvament in the switched Star Cable TV networks in
Wostminster and slgewherxre. The implications of this are

-thw rapid provision and reconfiguration of bandwidth and
S uaczimately a measures of customer control of this process.
{sew also para 11).

Drands which are observable are the introduction of customer

aciops to BT s Network Management cenlires as mentioned in 5.4

Cakovs. - De favility has been in service for Public Data
-Nwtsor oustomers for the last two years. This represents a

Murring of the distinctions between public and private
networ ing.with a range of Tariff, ownerxship, geographical and

- manage - nt options

—
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The availability of Broader band widths and rapid
reconfiguration in both the access networks and the core
networks.

The potential blurring of national boundaries with pan
European MDNS etc.

MANAGEMENT

7

10

11

BT s cost base is 66% staff and 33% equipment. By upgrading
equipment we address only 33% of the cost base. To make staff
more effective we must address the management processes in the
company. There is a major multifaceted initiative within BT
to address these issues.

Strategic Analysis. A thorough strategic analysis of the
management processes within the company resulted in the need
for increased data transfer between disparate management
centres.

Management Standards. To cater for the increased data flows
within the multivendor management environment open standards
for management interfaces are crucial. Accordingly BT was
instrumental in founding the OSI Management Forum. This
collaboration (originally of 8 vendors and and PPTs) has now
grown to a membership of 80. BT holds the technical vice
presidency and views these activities as vital to achieving
open management standards. BT looks forward to the
multivendor demonstration planned in 1991.

Implementation. An early implementation of the output of
these activities will be in the Flexible Access system
mentioned above. In addition it is hoped to create an initial
product grouping with a coherent management architecture in
the next year or so.

Customer Access. These management interfaces will be
progressively opened up to customexrs (albeit slowly and in a
limited way). The Insight product available on the Public
Data Network is a first instance. We expect it to be followed
by others.

INTEGRATOR

12

As a systea integrator BT takes the products and services
mentioned above, together with others from third parties and
builds systems solutions for customers. The coherent
portfolio which enables this is vital. Also vital are the
applications such as Electronic Data Interchange which make
the communications infrastructure useful to human users.
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ARCHITECTURE

13

14

The framework which holds all of this together is BT's
Information Systems Architecture. Called Open Network
Architecture (ONA), the architecture reconciles BT's ambitions
as user and vendor in the IT marketplace. BT seeks alignment
between ONA and UK Government OSI profiles (GOSIP) so ensuring
that a substantial proportion of the UK IT market is aligned
in its purchasing ambitions. The Furopean Public Sector OSI
procurement handbook (EPHGS) should also be aligned. Thse
recent publication of Australian Gosip (a carbon copy of the
UK) and Swedish Gosip (SOSIP) together with the North American
(US and Canadian) versions are being compared and harmonised
in an international Public Sector IT collaboration (IPSIT).

UK GOSIP is being used as the basis for comparison. Thus a
substantial portion of the European IT market will be
procuring to the same standards. The Public Sector
International ambition is wvital to BT as a user and as a
vendor. It ensures that other vendors will be producing the
products we wish to use. It also provides a marketplace for
BT s Products and Services. BT is also encouraging UK
Government to extend the scope of its standardisation efforts
to include those facets of the systems architecture which lie
outside the communications architecture developed in GOSIP,
This is at a much earlier stage nationally and, as yet, has
not been formally exposed to the international audiences via
EPHOS and IPSIT. This internationalisation of the Framewcrck
for Open Systems (FOS) has to be a shared contribution for the
early 1990s.

The scope of ONA includes: -

- an 0OSI Communications Arclkitecture

- an Application Programming Interface providing a consistent
interface between software applications and the OSI
communications architecture.

- information architecture and applications support
environment enabling users to maximise the value of their
investmant in software and data

- usexr interface providing a congistent style of interface
for human users. End-users can be protected from the
effects of technical upgrades and enhancements.

-~ cabling and wiring to underpin the communications
architecture

- security and naming and addressing issues that are common
to all these environments

- ONA-Management Architecture for a coherent strategy for




4-7

systems management

- support services such as conformance testing and
accreditation

15 ONA Release 1.0. ONA Release 1.0 serves the aforementioned
portfolios, Messaging, Networking and Management. Release
1.1 will add to Release 1.0 and in addition it is planned to
address Security, Databases and Transaction Processing.

CONCLUSION

16 Deregulation in the UK and competition in the VADS marketplace
has forced a staid PTT to react. We look forward to the
opportunities this presents us with in Europe (in the build up
to 1992) and in North America.

CSD/ONA PM CHRIS HOLMES
01-240 9881 23 AUGUST 1989

AN ADDENDUM FOLLOWS
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INNOVATIONS IN TELECOMMUNICATIONS NETWORKS II

Background

1 The paper presented to the meeting in October was different
from that submitted in August. There were some trends
observable in the business which seemed more important than
the content of the paper submitted., This therxefore
supplements the paper submitted and should be read in
conjunction with it.

! Introducetion

2 This addendum outlines some trends observable in the

! industry. It gives an indication of the PTTs’ reaction and
suggests how users might benefit. The BT Mission captures
) this reaction. The relevant features of the BT mission for
this paper are : -

- The intention to run the telephone company in a cost
/ effective and quality fashion

L - The intention to move into value added services and
systems

- The intention to internationalise
Trends

3 There are observahle trends in three main areas which shape
the PTTs'’ actions. These three areas are: -

- Technical
- Commercial
- Regulatory

Technical Trends

4 Digitalisation. On the switching side rapid digitalisation
is a feature of all mature networks. BT is installing
between 2 and 3 digital exchanges every day. In 6 years BT
has completely digitalised the trunk network and has
installed 10 million digital local customer connections.
Over half the calls on the network are generated on digital
local exchanges. This infrastructure will allow the rapid
installation of ISDN services once the Pan European
standards for the service are stable early in 1990. BT has
had an ISDN service since mid 1985. This is based on an
early form of the standards. It is hoped that the adoption
of a coherent Buropean position and open procurement for
terminal equipment will cause a rapid growth of the
services. It is also worth mentioning that the digital
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exchanges have a range of facilities of use to the data
communications community

- Fixed Destination Calls
-~ Calling line identification
- Closed user groups.

Intelligent Networking Database. Development timescales and
installation timescales in telephone exchanges are
protracted. As more facilities are provided on the
telephone exchanges so cost and complexity rise. PTTs are
working on the concept of Intelligent Networking Databases
to move Functionality from the telephone exchange
environment to a dedicated computer within the telephone
infrastructure. This is in an attempt to reduce development
and deployment timescales (and costs) and increase market
responsiveness. The INDB is to be tied into the telephony
infrastructure with a variant of CCITT7 inter exchange
signalling. The INDB is tied into the administrative
infrastructure with the emerging open systems management
standards.

On the transmission side progress in digitisation has been
rapid. BT has half a million km of fibre in its network.
Fibre is now finding its way into the Access Network.
Customer sites with severxal copper pairsg will be
progressively provided with Fibre Access to the BT
infrastructure. This will allow rapid reconfiguration and
provision of services and is described in the original
paper. This initiative is complemented by the Fibre Overlay
network already in service in central London. In addition
BT is involved in a number of Cable TV initiatives.
Specific interests in this field are the switched Fibre
networks particularly those in urban centres such as the
West end of London. Thus complementing the City Fibre
Overlay to the East.

The network and access Fibre programmes are complemented
with building wiring schemes which integrate twisted pair,
coax and blown fibre. Blown fibre is the use of unshielded
fibre which can be blown (with compressed air) along lkm of
cheap small bore plastic tube. The plastic tube can be
installed in the building and jointed with simple push fit
conrectors. The fibre in bundles of 2,4, 8 can be hlown
from basement onto the desk. Cable upgrade is simply a case
of blowing out the old fibre and blowing in the new.

Mobile. Tha evolution of mobile communications has been
(and continues to be) rapid: Cellular, Telepoint with cheap
light handsets now in service in UK, the move to Pan
European working. The latter brings some interesting
administration problems. Consider a telephone billed in
Paris making a call from London to Barcelona. These
services are now finding data applications in the Police
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10

11

12

13

14

15

Force and the freight industry. The linkage between INDB
and Mobile is also a source of much activity.

Value Added Networks. BT is involved in managed data
networks, value added platform services such as messaging
and information services built on top of these platforms.
BT also encourages others to build their own platforms and
information systems on the public service networks and
platforms.

Commercial Trends

In the last decade there has been major change. This is
captured in the change of terminology from subscribers to
customers. The 30 years of chronic¢ under investment have
come to an end. The waiting list of 1-2 million is no more
and service is usually provided within days in a new
competitive environment.

Tariffs, Tariffs are increasingly tied to quality of
service improvements. Service levels which offer 5 hour
repair 365 days a year 24 hours a day, 5 hour repair 5 days
a week, 8§ hours a_day etc. are all availabie. Tariff
options which allow reductions for bulk users, usage
unrelated tariffs, distance independent tariff etc., are all
becoming available.

Internationalisation. Customers ars multinationals and want
a multinational service. The competitors in the VADS
business (IBM, Giesco, AT&T) offer such a service and the
PPTs will respond.

Equipment Life. Strowger exchanges were depreciated over 20
vyears (and frequently carried on functioning for another
30). The depreciation of modern telephone exchanges is over
a much shorter period. This with advances such as
Intelligent Networking databases allow a much swifter
response to changing user needs.

Regulatory Trends

The general tendency is to deregulate but in such a way as
to defend the existing infrastructure but tc open up
provision of new services such as VADS, MDNS, Mobile. Open
terminal procurement is also much sought after by
regulators.

PTT Reaction

These trends suggest the reaction which are common (to a
greater or lesser extent) to most PTIs. The BT mission
captures our response viz.,

- Nanage the Telephone Company Effectively
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- Internationalise

It is this latter which is the focus for the rest of this
paper.

Why Internationalise

16

Some of the reasons have been suggested, customer pressure
and the fact that the VADS competitors offer such services.
It is clear that competition in the domestic markets will
limit growth and that the opportunities now lie overseas.
The UK regulator will also manipulate the domestic market
for instance effectively precluding ugs from participating in
the next stages of the mobile marketplace in the UK. Thus
if we wish to continue to develop our expertise in mobile we
will have to do so overseas. There are also reasons of
scale. A domestic customer premises equipment business is
probably too small to be viable in the long term.

How to Internationalise

17

18

19

There are three main options, all of which are used.
Organic growth builds an infrastructure of offices and
operations worldwide. BT now has & presence in all major
capitals (and a lot of minor ones) worldwide. BT and its
subsidiary has for instance, more than 6500 staff in USA.

Acquisition is a valuable technique for gaining an
operational presence internationally and for securing a
basis for a Global customer premises equipment business. BT
has been active in this field with Mitel, Dialcom, Mcgraw
{and perhaps Tymnet).

Collaboration takes 3 forms and has two main drivers. The
drivers are the marketplace and the regulator. The effect
of UK reqgulation on Mobile and EEC regulation on ISDN have
been described.

- Inter PTT collaboration. BT now has one stop shopping
arrangements for base services with USA and Japan (with
several others in hand). These one stop shopping
arrangements are also extending to MDNS. There is
agreemant by the CEPT membership to move further in the
direction of one stop shopping.

- Joint Ventures. Joint ventures may be appropriate where
acquisition or local operation are inappropriate. This
might apply in protected markets where a local partner is
politically necessary. It is worth repeating that growing
collaboration between PTTs offering one stop shopping
offer alternatives to international operations

- R&D Exploitation A PTT is not an ideal organisation to
exploit certain R&D activities. Multinational joint




§-12

20

User

21

ventures with manufacturing specialists allow such
innovations to reach the market effectively.

To summarise international activities feature co-operation
and competition in the field of Value Added and Managed Data
Networks and mobile communications. The rapid advance of
co-operation and collaboration over the last 12 months
reduces some of the pressures for international competition.

Implications

The growth ¢of international co-operation between PTTs, the
overseas operations of PTTs and the growth in the range of
services must all enrich the users options. The
communications needs of a mature user can be met by the
spectrum of ownership and tariff options between public and
private networks. networks .
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MEGATENDANCES
par

S.Chambaud
Chef de mission au Ministere de I'éducation nationale
3 BD Pasteur
75014 Paris
France

RESUHME

Cing Mégatendances dans le domaine du transfert électronique
[ d'information sont identifiées:trois sont d'ordre technologique une reléve
des aspects socio-économiques,la derniere est dépendante des résuitats
de la recherche . Cette analyse permet de tracer les contours du paysage
futur qui attend les utilisateurs de systémes d'information.

Lorsque l'on analyse le domaine du transfert électronique
d'information et son évolution , il apparait trés vite que ce secteur est en
mutation forte et rapide et quil est traversé par de nombreuses
transformations . [l n'est pas bien difficile d'identifier et d'énumerer tous
ces mouvements elémentaires :

-apparition de la telémotique

-gvénement de 8 micro-informatique

-naissance des supports optiques

-développement des réseaux & intégration de services
-achats multiples de R. Maxwell

-apparition de nouveaux acteurs industriels
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-appels d'offres de la Commission des Communautés
Européennes

-possibilité de transmettre des images

~nécessite de nouvelles compétences . . ..

Par contre il est bien pius deélicat d'agréger ces différents
elements pouir faire apparaitre les grardes tendances qui moduleront
notre futur.

Nombreuxr sont ceux qui ,spécialistes d'un domaine , se sont
aventurés & tenter de prédire V'avenir et qui se sont trompés : ainsi le
maréchal Foch en 1911 declarait: ° les aéroplanes sont des jouets
intéressants , mais sans avenir militeire” , V'amiral Clark Woodwar
affirmait en 1939 : “pour ce qui est de couler un navire avec une bombe |,
ceci est impossible ~ .Ces quelques citations montrent bien la difficulté
de I'exercice qui m'est demandé aujourd'hui , je me bornerai donc & essayer
d'identifier quelques mégatendances sous-jacentes au domaine du
transfert de V'information et a en examiner les conséquences prévisibles.

Je me suis fixeé § priori trois plans d'analyse du paysage :

~1e plan technigue ou plutdt technologique afin de détecter les
nouvelles possibilités, les ocuvertures que Yon peut atlendre du
bouilionnement qui caractérise notre secteur aujourdhui

-1e plan économique afin de mettre en évidence les grandes
opérations :rapprochements rachats ,fusions ,ventes etc ... qui modifiant
les rapports de force au plan mondial risquent ¢ avoir des conséguences au
niveau de Y'utilisateur

-le plan recherche afin d'éclairer le peysage le plus loin
possible en isoient les orientations qui semblent aujourdhui les plus
promelteuses et les plus porteuses de changemar:!

Pour chacune de ces uppraches ,j# v suis sliachd § savisager
les conséyuences des évelutions er me situem ddiibéremment du coté de
Futilisateur, qu'il soit utitissteur finst ou inermédiaira , en essaysnt
d'identifier les é&léments l!es plus novateurs pour l'utilisslion des
systémes d'information .




Aprés avoir longuement hésité , je me suis décidé @
sélectionner ,parmi les nombreuses hypothéses que j'avais pu échafauder,
5 mégatendances qui , me semble-t-il , devraient avoir un impact majeur
sur le sujet considéréd . Sur ces S mégatendances , 3 relevent des aspects
technologigues , 1 reléve des aspects socio-économiques et la derniere
s'incrit dans une perspective de recherche .

MEGATENDANCE 1 :

“Mélange de Vinformation interne & une organisation avec
I'information externe disponible via les grands services commerciaui
d'information.”

I est bien évident que pour répondre & cette nécessité les
professionnels de l'information n'ont pas attendu que la technologie leur
offre une solution miracle , ils ont developpé des solutions manuelles ,
des solutions ponctuslles gqui leur ont permis de répondre & e demande de
leur clientédle .

Les nouvelles technologies spporient dés maintenant el vont
apporter dans 'avenir proche des solulions besucoup plus ergonomiques et
surtout beaucoup plus puissentes , on peut d'ores et déjd cécrire 3
concrétisetions de cetlte mégatendance

-le mariage du micro-ordinatzur avec la  télémoligue,
permettant de télédécherger des informations sur un paste de travail pour
les inlégrer dans des documents locaux et intermes, & ouvert des
perspectives nouvelles . L'apperition de sysiémes peu coiteux de
Publicotion Assisice sur Ordinateur {(PAD) fonclisnmant sur
micro-ordinateur permet d'intégrer complétement Voutil d'information
dans le travail guotidien . On voit par 18 une meniére , pour les systémes
d'infermation , de Se repprocher du fameux “utilisateur final °
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-L.e développement récent des logiciels dits "hypertexte " est
enh passe d'offrir maintenant & Vutilisaieur, sur micro-oidinateur, des
systémes d'information particuliérement simples a utiliser ,s¥irémement
puissants et dune grande ergonomie . Si l'on ajoute & cette avancée
logicielle , les avantages technologiques des CDROM nn aboutit & des
postes de travail alliant la facilité dutilisation de l'hypertexte a la
grande capacité de stockage des disques compacts et de surcroit capables
de fonctionner en station autorome.

-Si maintenant on intégre sur un méme poste de travail une
connection & un réseau RNIS {réseau numérique & intégration de services
,ISDN en anglais ) et un disque optique numérique on obtient une station &
méme de recevoir en temps réel des flots d'information considérables ,de
les stocker et de les traiter. Apparait donc le poste de travail qui cumule
les aventages des scénarios précédents , sans aucun des inconvénients .

MEGATENDANCE 2 .
" une informatiot: de plus en plus riche

Jusqu'a présent les utilisateurs des systémes d'information
devgient se contenter d'une information sous forme uniquement textuelle
,souvent méme appauvrie par repport &ux livres ou périodigues
habituellement disponibles : lettres non accentuées, police de caractéres
unigue ,mise en pages mediocre etc...

Les systemes de traitement de textes ,les systémes de PAD
apportent une amélioration certaine en produisant des textes nettemant
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pius agreéables & lire mais qui restent "unidimensionnels *

L'arrivée des supperts optiques tels que les videéodisques ,les
CDROM ,les disques opiiques numeérigues autorise maintenant I'accés & une
information multi-media qui mélant le texte,les graphiques,les images
fixes ,les images animées et méme le son.

Ces systémes d'information qui se profilent dans un avenir
proche apporteront une plus-value considérable a la communication
d'informations professionnelles en recréant quasiment les conditions
naturelles de la communication humaine .

Les premiéres applications que V'on peut identifier aujourdhui
qui utilisent largement ces possibilités multimedia sont les systémes
d'enseignement assisté par ordinateur en particulier dans les secteurs

technologiques et dans 1'apprentissage des langues .11 est plus
que probable que 1'intégration de ces nouvelles technologies pour creer des
produits d'information riches multidimensionnels trouvera rapidement de
nouveaux champs d'application .

MEGATERDANCE 3:

“intégration verticale des fonctions documentaires”

Dans 1a chaine documentaire actuelie qui vo de l'interrogation
bibliographique jusqu's la fourniture du document recherché ,en passant
par 1a localisation gu document et sa commande I'utilisateur doit passer
d'un systéme & un gutre ,on traduisent les informetions qu'il extroit d'un
coté pour qu'elles puissent étre assimilées de V'sutre .

Cette stcumulation de dispositifs non coordonnés souvent
incompetibles emtre eux représente pour l'ulilisateur une difficulté
majeure et donc un frein & leur utilisation.
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C'est pour répendre 4 cette éxigence de simplification que se
mettent en place des systémes intégrés permettant de parcourir
I'ensemble de la chaine documentaire de fagon coordonnée 0On voit
maintenant apparaitre la possibilité de recevoir directement les
documents par 1a voie électronique , ceci en particulier grace aux réseaux
RNIS qui sont capables d'acheminer des quantités d'information
considerables pour des colts “raisonnables”.

I est donc tout a fait licite d'imaginer qua court terme
seront disponibles des systémes completement intégrés sur lesquels il
sera possible d'exécuter une recherche bibliographique et ,dans 1a foulée
,de commander les documents les plus pertinents qui seront fournis
instantanément sur l'imprimante laser du micro-ordinateur local.

MEGATENDANCE 4:

“Intégration verticale et horizontale des acteurs économiques”

Jusqu'd ces dernieres années ,au sein du secteur qui nous
intéresse les choses étaient simples en ce qui concerne les acteurs il y
avaitl -les éditeurs de publications
-1es producteurs de banques de données
~les serveurs ds banques de données
-les intermédiaires ou brockers
-les utilisateurs

Ce schéma ast sujourdhui totelement bousculé et le sera trés
certainement encore plus doans le futur ; en effet les quelques exemples
suivant montrent clairement 1'animation du secteur :




-création par Chemical Abstract Services d'un serveur

-rachat par Maxwell du serveur infoline

-rachat par Maxwell des societées Molecular Design et Orac

-achat par I'éditeur américain Knight ridder du serveur Dialog

-creation par 1'éditeur allemand Bertelsmann d'un serveur

-achat par Maxwell du serveur Orbit

~achat par Maxwell du serveur BRS

-achat par Maxwell du producteur serveur Official Airlines
Guides

-achat du producteur Dafsa par V'éditeur Expansion

De toutes ces initigtives il ressort clairement deux grands
mouvements : -intégration verticale :dun coté les
éditeurs qui, en amont de la chaine , cherchent g prendre le contrdle de 18
distribution en rachetant les producteurs et les serveurs ;d'un autre coté
les imprimeurs ,les photocomposeurs qui remontent la chaine pour
s'intéresser de pres @ I'édition électronigue

-intégration horizontale :les serveurs
tendent 4 se regrouper afin de générer des économies d'échelie et
d'éliminer la concurrencele nombre des serveurs ayant un rayonnement
international est en constante diminution

Ces constatations sont & rapprocher de ce qui se passe dans le
secteur de la communication : on observe une tendance tres forte 4 la
concentration et les spécialistes estiment que d'ici V'an 2000 cing groupes
se partageront le marché mondial. Or ,les acteurs économiques qui opeérent
dans le secteur de la communicelion sont les mémes que ceux qui
investissent aujourd'hui le secteur de Vinformation professionnelie !

i1 faut donc s'attendre & une modification radicale du peysage
de I'industrie de V'information.
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MEGATENDANCE 5 :

" vers des systémes intelligents ”

Si l'on examine les recherches en cours et si l'on essaye
d'identifier celles qui devraient aveir un impact sur le transfert
étectronique d'information ,il me semble qu'un théme se dégage de fagon
incontestable : “les recherches sur les réseaux neuronaux”.

Si aujourdhui on parle beaucoup de systémes experts |,
dintelligence artificieile sur le terrain la réalité est nettement moins
féerique : le serveur continue 8 vous insuiter 8 1a moindre virgule mal
placée , au moindre espace en trop ,8 la moindre feute d'orthographe .

L'apparition des premiéres “machines connexionnistes ° ou
“ordinateurs @ réseaux neuronaux” Qqui cherchent & imiter le
fonctionnement du cerveau en reproduisant artificiellement 1'architecture
neuronale semble étre le saut technologique tant ottendu qui devrait
permettre de traiter correctement ces problémes “tarte 4 la créme ° que
I'informatique traditionnelle s'échine depuis 30 ans 8 résoudre :

-traitement du multilinguisme

-comprehension du langage naturel

-reconnasissance de caractéres imprimeés et manuscrits
~-synthése de la parole

-stc ...

Pour ne citer gue ceux 18 Les applications sont innombrables :
EAD ,recherche documentaire ,aide § la décision ,iraduction automatique
,surveillance et seécurité ,diegnostic technique et contrdle de qualité
etc....

Une particulerité notable de ces recherches sur les réseaux
neuronaux est qu'elles concernent de nombreuses disciplines scientifiques
qui ,jusqu'd présent ,oveient peu d'occasions de se rencontrer
.neuro-sciences (neuro-biologie ,neurc-physiologie ,biclogie moléculaire)
,sciences cognitives (psychologie ,psychistrie )physique ,informatique
mathématigques ,8lectronique, etc.....



-—— . -

Une véritable révolution se prépare pour les années 1995 ;
car , si I'espoir que 1'on peut placer dans ces recherches connexionnistes
n‘est pas dégu ,on assistera a un changement de méme ampleur que lorsque
'on est passé du papier & l'électronique, puis de V'électronique &
I'opto-électronique : il s'agira de passer de l'opto-électronique a la
connexionnique et donc & 1'ére des systemes intelligents.

CONCLUSION :

Le bref survol des futurs possibles du domaine de
I'information professionnelle que nous venons d'effectuer montre
clairement la vigueur et le dynamisme de ce secteur ; on peut .en
conclusion , tirer les deux remarques suivantes :

-d'une part une tendance favorabie pour
'utilisateur quest 1'évolution vers des systémes mieux adaptés ,plus
conviviaux , plus ergonomiques en un mot plus intelligents

-d'autre part la naissance d'une veritable
industrie de l'information avec ses avantages (concurrence , marketing
,aqressivité  etc.. ) jouant en faveur du client ,mais aussi ses enjeux
economiques et donc ses dangers (concentration ,ventes et rachats
sauvages )qui peuvent ,dans certains cas , ignorer V'intérét des clients (par
exemple en supprimant certains produits pes assez rentabies ou en
pratiquant des prix prohibitifs 1),

Aprés avoir elé longtemps couvé par les pouvoirs publics ce
secteur d'activité est en voie de transformation : une véritable industrie
est en troin de naitre ; Les utilisetleurs ou plutdot les clients de ce
domaine doivent done 8tre vigilents afin que cette mutation se fasse en
douceur et quils soient,ou bout du compte, les bénéficiaires du
changsment :
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OPTICAL DISC SYSTEMS
by

Mr A.de Ridder
Philips Professional Systems
eestationsstraat 80
B-1070 Brussels
Belgium

SUMMARY

The prescntation consisted of a short introduction about today's and tomorrow’s technology in optical
discs — CD audio, CD video, CD interactive, CD-ROM, WORM, followed by a discussion of the
applications of these medlia in the professional market for CD-ROM and WORM from a conceptual point
of view, the implementation of the technology into a system /Megadoc), and a bricf overview of the system
itself.

Unfortunately, the author has not provided a copy of the text of the presentation, so copies of his
vucgraphs follow,




6-2

OPTICAL DISCS

1) TECHNOLOGY

2) OVERALL PICTURE PROFESSIONAL
3) CARACTERISTICS, BENEFITS

4) PROFESSIONAL ENVIRONMENT

} 5) APPLICATIONS

1) TECHNOLOGY
- 1.1 WHAT ?

- W s D

1-5 layer (glass, plastic)
2-4 air
3 information carrier

1.2 TYPES

ROM, WORM, REVERSIBLE

DEPENDING ON TECHNOLOGY, SUBSTRATE OF CARRIER
WILL BE DIFFERENT

SIZE OF THE DISC IN REGARD TO CAPACITY
DEPENDS OF THE APPLICATION
ALL KINDS OF OPTICAL DISCS ARE COMPLEMENTARY

L]




1.3 CLASSIFICATION ON TECHNOLOGY

- ROM. (read gnly memory)
+« C.D. compact disc format = 12 cm
» L.V. laser vision format = 33 cm

- W.ORM. {write once read many)
* 5 1/4" = 800 Mbyte
- 327 = 2 Gigabyte

- REVERSIBLE
* in development
» not stable yet (drive)

13.1 R.OM. 1.3.2 WORM
- CD. - AUDIO .
* 12 cm diameter -5 14 .WORM
+ 74 min HIFY/Stereo * capacity of 800 Mbyte
+ CD-audio player -» HIF! * dubble side
+ MS-DOS, PS2, SCSI
- CD. - VIDEQ * removable
+ 12 ¢m diamater + no standardisation
+ 5 min video (clip) .
+ 20 min audio - 12 WORM .
+ CD-video player ~ HIFI - TV * capacity of 2 Gigabyte
also CD-audio compatible * dubble side
« MS-DOS, PS2, SCSI
- LV. - (ROM) * removable
33 cm diameter * no standardisation

154.000 still frames
1 1/2 h video +« audio
L.V.-player - HIFt - TV - {CPU)

combiplayer : CD as well as LV. 1.3.3 REVERSIBLE OPTICAL DISC

- TWOQO TECHNICS ARE AVAILABLE :
* Opto-magnetic

- CO-ROM * Amorphe-cristaling

+ 12 ¢m diameler - Qpto-Magastic _

« 654 Mbyte « quick uccess !9 in!o,rmmlon

+ M§-DOS - PS2 - via interface to CPU * orasing and writing In one stop

« text - {and bit map pictures) * substrate with following characteristics
- CO-ROM - XA magnelic

* 12 cm diameter tiold

< 654 Mbyte

MS-DOS - PS2 .
mixed mode Co : -
fext, audio, atills, moving piclures

- CO-i
* 12 om diameter
+ real time operating aystem
« black box
» text, audio, stills, video

LR ]

temporatute

+ no intluence of external magnotic fields at room
temparature
* no high stabllity of the information in time

- Amorphous - cristaline
+ status ol tho suybstrate changes under influence
ot laser envrgy
* no writing function during erasing
« no influence due to eoxternal conditions
« stabllity of information is high




2) OVERALL PICTURE PROFESSIONAL
2.1 SPECIFICATIONS

- If we compare applications in professional and gonsumer
market no difference

If we compare medium in professional and in consumer
no difference

- Can we accept in professional the same error detection,
error correction code as in consumer (10 -2

- How many discs should be checked within production
process

What about hardware to read (write) information from
{on) the disc

Should we follow standards

2.2 TYPES

- USE OF CD FOR DATA STORAGE IN COMBINATION WITH PC

1} CD-ROM
+ read only
« no destruction of intormation possible
+ gvaryone uses same information
« program, index and information on same disc
+ enormous amount of information on the CD-ROM
« altor efror dotection, error correction we abtain 10
« only readable on a special drive (CD-ROM drive) in
combination with a special interface (MS-DOS. PS2,
SCSIt connactable to CP.U.
« drive has a MTBF. of 16.000 h
+ gtandard 1ISO 9660

-8

2) CO-ROM XA
~ compact disc read only memory extendaed architecture

+ data stotage in combination with audio and or graphics
and or stills and or video

+ graphics ~ EGA, VGA, V3A.
- audio - telephone quality, AM, FM, NIFl steteo
- video - moving pictures

+ tull screen, full motioir needs real-time operating
system




3) BENEFITS

READING (AND WRITING) WITH A LASER BEAM
NO MECHANICAL CONTACT

NO LOSS OF QUALITY

HIGH DENSITY (650 MBYTE ON 12 CM DISC)
INFORMATION CARRIER IS MECH. PROTECTED
ROM-DISC EASY TO REPRODUCE AT LOW COST

AT LEAST 30 YEARS READABILITY WITH INITIAL
QUALITY

EASY TO DISTRIBUTE
WEIGHT

4) OPTICAL DISC IN PROFESSIONAL
ENVIRONMENT

B.OM

»

.

»

»

DISTRIBUTION MEDIUM FOR MASS INFORMATION
ACCESS YO INFORMATION

ACCESS-TIME YO THE OISC

COMPLETE CONTROL OVER INFORMATION

NQ OVERWRITING POSSIBLE

MINIMUM NUMBER OF REPLICAS

MULTH- INFORMATION MEDIUM

INTERACTIVE

N USE AS PERIPHERAL OF P.C.

W.ORM

+ WRITING UNDER DIGITAL FORM

+ INPUT VIA FAX, PC, WP, SCANNEFRS

* STORAGE FROM 2 GIGA -*» 400 GIGA/SYSTEM
+ IN UBE FOR ARCHIVING

- 65 /4" FOR PERSONAL ARCHIVING
- 12 FOR DEPARTEMENTAL ARCHIVING

6-5
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5) APPLICATIONS

ROM : - OVER 600 TITLES SOLD
- INTERNAL COMPANY USE
- MANUALS, INSTRUCTIONS, DATABASES, ENCYCLOPEDIA

WORM : - MEGADOC

ey
| scanrer | P e
R R | printer |
. . ¥ f
iapplicaticn ! image ;’
| server !l server :\“‘\' -
' .1 DOR |
S - b :
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Document Delivery via ISDN or Satelite Networks

Anthony J. Dunniny
Information Svstem- Manager

Directorate Genera. Telecommunications
Information Industric s and Innovation
Comaission of the Eu, upean Commnities
L-2920 Lirxembourg

Sunmary

As a preliminary to discussing telecomms networks and services, this paper presents fram a theoretical
viewpoint the main characteristics of documents and document delivery systems ; the physical and
functional characteristics of archives and document receiving terminals are also presented.

An outline review of voice and data commnications networks in W, Europe is presented. The plans for
the introduction of ISDN services, and the facilities offered by experimental and operational satellite
services are discussed.

Standards aspects of trlecomms services are considered, in particular the layer 7 protocol elements.
The emergence of open distributed processing in ECMA and IS0 and the associated client/server model are
ment ioned in this context.

{. Introduction

This paper oxplores various options tor eleectronic document delivery. bhat we interpret as a docunent
is frst deseriboad and then in section 2 a general model of the camponents of a document delivery system
is presented.

Networks and the services they support relevant to document delivery are discussed in section Y with
cmphiasis on integrated serviees digital cotworks and satellites,

The 0l of  standards for data interchange in open systems is discussed in section J, where the
aceent ix put on the development of the principled of the elient-seever mxdel, and the latest progiress

with the clarification of the application laver of the opon systoa intercotiiayion reference mxtel |

3 Docwment 3 and docusent delivers svstoms

<. 1 Doourents

Lot us begin by detining temms, For the pupases of this paper a document will be defined to be a
structured data set of which therss is a lasting (.o, permanent or sead-potsaoent ) indopendent  rocord for
the pusrpase of transforring informat ion or khowledoe hotween huaman beings

In pract ise we sov it a4 festrict Lon on this scoaesbiat vague detinition by adding that donseent s are
Hmited {n size to sateh the average hsan being's span of concettrat ion antd aie in soee seiee solf
contained,

Anuther point is that {n 1T envisoigents docuwsrnta are staorod with cssentialancillary  date that is
not intelligible lmwcdiately ty the pooplo using the documnts bt (s neodod for the T syetos U wrk,

Typical exawples of docuseonts ape

« howden,

- Jmrnal aeticles,
 lottore, mmos, P,
« stared volce mossages,
- phatogragphs, Filas,

The fact . that delerant oot Sata dote Nave Qiffereat structiures hax amportant consetpetwoes for
the design of I ayeloms 2o has! '~ Lo ofFitiont ly Troe ecooomic and himan tocavenionce polnts of wivw,

Aalyeia of varines comis: oagent data structures in signitficant for the dfinition of appropriate
W sty o docemed suneags, trancsission and sanagessent . We chall o again later wn the {aportant
igane of standaida.

For the mowmit we note the following data structures @ text § tabular data text | pleturesn {vector
grapives, raster images) ;o moving pictirea | anil cmind recordings . Coogerotd o rixed sode docuaaent s
cratain mistures of these strictured data typns | alen, pictirs resniution, onlowr, half-tone images
have to be catered for | such added complexity repiesents a challenge for IT systems designems,
aspectally when price/prrfomance ix considored, an well an for standards definers.

Moreover, ducusesit data Rt shructures oome in two broad kinds @ physical, sainly emncenust with
visuxiization o sereen of page | and logical, mainly convermed with how the information is to be
processed in 1T aystoms.




Before leaving document data structures mention must be made of dava cr-mpression/decompression and
encryition. The former is applied t¢ save storage and, particulary, transmission costs (at the expense of
processing power, which, however, is usually avaijable at marginal cost). The latter scrambles the
original data set to ‘ender it irintelligible to unauthorized nosey-parkers and usually increases its
size. Both these techuicues cause the data structures fer recognition by humans and machines to reauire
transformations.

The physica. supports in common use for document stourage are :

~ paper {various formats (A3, Ad4...} quality..., etc),
~ magnetic and optical media (tape, diskette, Winchester, CD-ROM, WURM, etc...),

- static semiconductor (ROM),
engravings (pl.stic records, stone tablets, etc...).

i

Choice of physical support is a decision dependent upon use to be made of documents and cest. This is
why the paperless office is not yet ir vicw despite meteoric IT progress in the last 40 years.

2.2 Document delivery systems

At its most basic, a document delivery system comprises just three components : a document store or
archive (a sending station) ; a meurs of delivery. i.e. transmission/telecomms systems ; a receiving
station.

This description is deceptively simple for there are myriad ways of realizing each of the three
components some of which can be mixed a1 atched. I intend to say virtually nothing about the postal
services, instead concentrating on digy teument delivery between computers via networks.

It is worth .« - s, however, that postal services are still the only means of delivering certain
wypes of documents where the physical characteristics of the supporting medium are considered to be
essential, and also that postai services can be combined successfuly with electronic delivery means for
optimal quality of service.

Although the sending and receiving stations can sometimes be +the same (e.g. basic group 3 facsimile).
The general rule is that they are not and data communication is asymmetrical.

The means of delivery will be -iscussed in section 3 velow ; the terminal and machines will now be
described in outline.

2.2.1 Document store or archive

First we shal’l consider the main physical modules and functions of the document store or archive.
Typically an archive can be : a basic, minimal storage telecopier (group 3) , a PC with a data
communications interface to either a wide area network or a loca. area network ; or a mainframe with data
communications hardware and software.

The latesi generation of 32-bit microprocessors (Intel 80486, Motorola 68040, cte...) clocked at
25-33MHz and the continual development of § 1/4 Winchester disk technology to greater storage densities,
not to mention the advent of optical storage with improving characteristics, are bringing about a
startling transformation in the price/performance ratio of computers. Fornula 1 PCs or technical
workstations are putting mainframe power on the desktop ; their price is coming down to the point where
there will no longer be a need, i.e. a market, for basic telecopiers that do nothing other than operatc
in real-time handshake mcde over the telephone network.

For this reason, let us ignore the basic telecopier and the mainframe, and examine in more detail a
possible configuration of a typical PC multiprocessor document archive. The physical modules are : the
couvsvaler/CPU ; operator interface (keyboard, pointer, screen) ; scanner/analyser ; printer ;
coder/decoder (for compression/decompression) various optional memory devices ; optional Ethernet
controller ; and a choice of communications interfaces.

Archive controller

At the heart >f the document archive is the controller or central processing unit : a personal
computer motherbo cd with its microprocessor, ROM, dynamic RAM, and memory management unit. Sinee
handling mixed-mcde documents requires intense bit manipulation and, as we shall see, carrying out many
functions, it is preferable, to have a machine with a least IMB RAM, a 20MHz Intel 80386 or Motorola
68030, and a cache, A 25-33Mhz 80386 or 68030 RAM would be better.

As regards the operating system, we are still in the era of M»-DOS, with due respect to Apple Mac
and 0S/2 has not yet taken off in the way IBM intended it to, and with all that computing power now
available, UNIX, in the ascendan! . is a real challenge to it. Indeed, UNIX could well become the de facto
standard,

The interesting feature of UNIX is that it is a multi-tasking, multi-user operating system, whereas
MS-DOS is designed only for handling a single task at a time for a single user although it can do better.
This can be important for document archives which are likely to be required to support many local
administrative jobs concurrently with sending ducuments and receiving online requests for documents to
be delivered. A graphical user interface like Motif should be part of the design.




——— .

Local Input/output

The system administrator and/or document delivery service operator needs a terminal consisting of a
keyboard, a screer and a pointer, e.g. a mouse. It is preferable that a completeA4, or even an A3, page
can be visualized on the screen ; with windowing this facilitates the operator interface when dealing
with complicated document management prccedures.

the pointing device is convenient for using dialogue menus of the graphical user interface.

In order to digitize documents from paper, a scanner is needed ; it may be advisable to be able to
scan A3 and A4 formats as well as B4, and to be able to transform A3 to A4 and B4 to A4. Resolution
should be selectable from 200, 300, 400 or 600 pixels per inch and scan speed from six to eight pages
per minute. Automatic sheet feeding is also a ugeful feature.

The raster scanncd image can be compressed using a hardware coder. For documents containing only
text, if storage is at a premium, software for performing optical character recognition and identifying
page layout may be used to transform the scanned image into an appropriate text processor format.

A printer with 200, 300, 400 or 600 pixels per inch resolution is the other physical device
requirement, a decoder doing decompression when necessary.

Document storage

Memory is of course required to store documents. It is not that important whether it is magnetic or
optical, but it should be big enough to hold, at least for the *ime needed, a sufficient number of
documents, and have access times and transfer rates that are adequately fast.

Communications

Insertion of digital reoresentations of documents into telecommunications networks for delivery
requires one or more communications modules in th> document archive.

A link with the public switched telephone network is useful because of its wide geographical coverage;
however its data transmission speed leaves much to be desired : 300 bits/s - 2400 bits/s recommended,
with group 3 telecopier systems going up to 9600 bits/s, giving transmission times of about 20 - 40 secs
for a page at 200 pixels per inch resclution.

In addition to the public telephone network there are national public packet switched data networks
and in some countries circuit switched networis that can be used at intermediate data rates, say 9600 -
48000 bits/s.

In the near future in many parts of the world ISDN connexi s will be available with basic rate
access (64, 144 Kbits/s) and prima., rate access (2.048 Mbits/s in Burope, 1.544 Mbits/s in North
America).

Functional requirements

The dacument archive has to provide the following functions.,

For operations the requirement is :

control of requests and deliveries,

delivery of relerenc.s and abstracts,

- contrel of local interfaces,

- cpeation, editing and .eletion of document files,
- optional security, confidential ity when aecessary.

For administration purposes @

1

billing,

user file record so that documents are sent in receivable form,
- user and system statistics,
- directory and distribution list management

are the major functions that have to be implemented ii. the archive.

As recommended above,the document archive and deli ery service shiould otfer an adaptable menu
dialogue via a graphical user interface.

2.2.2 The Document Receiving Station

Typically, a document receiving station will be a desktop computer with a suitable operator
interface (keyboa. 1, screen, pointer), a 300 pixcls per inch printer, a memory buffer and of course the
telecomms interface necessary to receive documents.

.
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Currently MS-DOS is the most common operating system, though for reasons cited before concerning the
multiprogramning needs of the document archive, we can anticipate that by the early 1990s UNIX will be
preferred.

The applications software should have an attractive, easy-to-use graphical user interface. Since
documents may be received in character-coded, facsimile (group 3 or 4) or mixed mode, the document
terminal must be capable of handling all these document file formats.

Also, in many instances the document terminal is likely to be incorporated into a local computing
environment which may include a local area network. Since the organization may wish to forward the
document electronically, to recipients who use other terminals, the document terminal will be required
either to provide file transfer across the local areanetwork (e.g. FIP), or to incorporate a
distributed file server (e.g. NFS) or to offer mailbox facilities (e.g. MHS). It is to be noted that only
the last-named is an international standard.

3. Networks and Services

Let us explore briefly the means of document delivery via networks and the services offered over
them.

Setting aside the telex network, which, although useful for the purpose we are discussing, namely
document delivery, is so restricted in speed, character set and lay-out possibilities that it will
almost certainly be superseded in the coming years, let us briefly consider the chief characteristics of
five network types :

- public switched telephone,
- circuit switched data,

- packet switched data,

- integrated services digital,
- satellite,

and then focus attention on the last two.

3.1 Public sv. “fwd telephone network

In addition to its main purpose, namely tele phony, certain data services have for many years
nsed this network ; access to data bases, facsimile, videotex, teletex, electronic messaging are well-
known examples.

Data rates, though they have improved from 300 to 2400, 4800 and even 9600 bits/second in some places
are gensrally inadequate for data communications in the modern era.

Tariffs depend on distance and time, are punitive for international circuits and are not related to
costs, Modems add to the bills for data communications. The ubiquity of the public telephone network is
nevertheless an advantage.

3.2 Circuit switched data networks

A few national public switched data networks h.ve been implemented (e.g. DATEX - L in the Federal
Republic of Germany), and a number of private international organizations, notably in banking (SWIFT) and
airline management (SITA), have built their own. Dm ‘ng the 1970s snd 1980s packet switching has been a
more popular technology, except where voluminous data messages or very few switching nodes are required.
Data rates can be high (¢.g. 2Mbits/second) provided the cost. is justified. They are not sufficiently
widespread to he used as a vehicle for electronic document delivery except within those organizations
which can afford tl.m.

3.3 Packet switched data networks

Most Western European countries have public packet switched data networks, and according to logica's
Telematica study there are some 14 000 private data networks in this region in 1989.

Packet switching is a viable technology for transmitting character-coded documents which contain say
2500 characters per page and on average 10 pages ; the transfer of 25000 bytes (say 50 packets) between
two accass points of a packet switched data network is not unreasonable. However, to use such a network
to transfer a document of the same size in facsimile mode because it is on paper only, not stored in a
machine or treatable with CCR, is less attractive.

At 300 pixels per inch resolution, even corpressod with Huffman or Modified READ algorithms, there
would be of the order of 10 million bits (1.25 million bytes) to transmit, corresponding to some 2500
packets. Packet assembly/disassembly seems a costly extravagance in this case, especially as error
detection and correction can generate even more transmission traffic.

Between packet switches the data rates are often 48 Kbits/second ; the tails between the users'
premises and packet assembler/disassemblers or X.25 machines and ¥.25 switches are usually, however, much
lower grade with speeds of 300, 1200, 2400, 4800 or 9600 bits/second.

Ta itinatrate tranumiasion Hmes Por doctuent s on these nelworks, ure Lasa plot ile stze versus
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time with lines at well established rates.

Also, international conmnections between national packet switched networks are not very reliable ;
they can be a weak link in the chain especially when the traffic through them is high.

3.4 Integrated services digital network

As is widely recognized we have witnessed in the last 15 years a techaological convergence of the
computer and telecomms business into the telematics one,

A catalyst for this process has been the parallel evolution toward digital processing and the use of
integrated circuit components in computers and commnications switching and transmission equipment.
AT&T now make computers and IBM telecomms devices. The much vaunted, though rather sedate, arrival of the
integrated services digital network is perhaps the most striking single manifestation of this convergence.
So what is an integrated services digital network? when shall we be able to use it? And, what for?

'The types of customer access to ISDN services are specified in CCITT Recommendation I .210 :
Principles of telecammunication services supported by an ISDN.

ISDN access functions are partioned into five equipment groups :

(i) Network Termination 1 which performs the-physical and electromagnetic termination of
the network (physical OSI layer 1) ;

(ii) Network Termination 2 (NT2) which includes such functions as 0SI layers 2 and 3
protocol handling and multiplexing, switching, concentration, and layer 1 functions
(examples of NT2 equipment are : PABX, local area network and terminal controllers) ;

(iii) Terminal kbquipment type 1, which has an interface with ISDN user-network interface
Recommendations of CCITT (e.g. digital telephones, data terminals or work stations
with ISDN interfaces) ;

(iv) Terminals Equipment type 2 (TE2) which has an interface complying with CCITT
Recommendations other than the ISDN ones (e.g. X-Series) ;

(v) Terminal Adaptor includes functions that allow a TE2 to be served by an ISDN user-
network interface.

There are many interface structures and access capabilities foreseen for ISDN users. Without going
into detail, there are three channel types of interest to most people : B channel (64Kbits/sec.) ; D
channels (16 or 64Kbits/sec.) ; and H channels (HO at 384Kbits/sec., H1l at 1536Kbits/sec., H12 at 1920
Kbits/sec.).

A B channel can be used to provide access to, for example, circuit switching, packet switching or
semi-permanent connection modes of communication.

An H channel is intended for carrying information streams on a dedicated, alternate or simultaneous
basis. Fxample streams are : fast facsimile ; video for teleconferencing ; high speed data ; high quality
audio ; multiplexed mixed information ; packet switched data.

Two main ISDN user/network access capabilities defined in CCITT Recommendations are :

~ basic access : 2B+D (64 + 64 + 16Kbits/sec.)
- pr'inzar"y access : 23B+D (23 x 64 + 64 + 8 = 1544Kbits/aec. in North
America)
or

30B+D (30 x 64 + 64 + 64 = 2048Kbits/sec. in Europe).

ISDN will make new services and facilities generally available including similtaneous voice and data.
It is closer than many usersexpect and will offer significant benefits Lo the organization that plans a
sound strategy in good time. Most large organizations are wondering today how, or if, they should
integrate data and voice. A common conundrum is whether office automation should be based on local area
networks (baseband or broadband?) or on digital PBXs, or a combination of both. Information and
comunication managers should now be considering these issues and incorporating ISDN plans into their
overall strategies.

Implementation plans for the ISDN service in some European countries are indicated in figure 2,
taken from 1988 study by Scicon for the Commission of the Buropean Communities, which also mentions ths
percentage of 198; telephone network loops that will be B channel ISDN connexions. Since some network
operators are planning on a year-by-year basis, or in the short-term, many of the future intentions are
not yet decided. France, the Netherlands and Portugal have plans through to the mid-90s and beyond.

In its study "ISDN - The Commercial Benefits", OVUM anticipates that, by the end of 1990, the number
of primary rate access connections will have grown to 16000 in Burope and over 50000 in the United States
- equivalent to 60 % of the installed base of large (over 100 extensions) PBXs.

The standards for *he ISDN are well underway in the International Telephoe and Talegraph Consultative
Cormitter (CCTTTY  cbielly (he 1 oaan and some Y. xxx Recommendations.
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The Buropean Telecommmnications Standards Institute (ETSI) has embarked on an intense programme at the
behest, and with the financial support, of the Commission of the European Communities to hasten the
finalization of ISDN standards in the form of NETs (Normes Européennes de Télécommmnications).

Hevertheless, because network operators have been keen understandably to procure early equipment and
launch trials before the standards have been difinitively completed, there is a danger that detailed
differences between the various operators'! implementations will create problems.

For this reason on 18th July 1989 the Council of the European Communities resoclved (Council Resolution
89/C196/04 published in the Official Journal of the E.C., n° C191/4-6 of ist August 1989) to strengthen
the coordination of the introduction of the ISDN in the Community up to 1992.

The Council Resolution considers the following measures to be necessary :

- acceleration of establishment of common specifications for equipment and interfaces
(especially through ETSI) ;

- seeking commitment from manufacturers to the develompment of staudards for terminals
and PABXs to guarantee end-to-end compatibility and terminal portability ;

- examine applicability of Open Network Provision ;

- further discussion on privacy protection requirements and commnications security
in the context of new services.

Several other initiatives are included in this Resolution to try to encourage the rapid develoment
of ISDN and safeguard Buropean industrial interests in this domain.

3.5 Satellites

Document delivery services sometimes require more bandwidth and geographical coverage than that
provided by existing wide area data networks. ISDN will eventually satisfy these needs, but there will be
an extended transitional phase lasting until the early vart of the 21ist century during which satellite
networks will be the most effective means of transmission at narrowband (64Kbits/sec.) or broadband
(L 2Mbits/sec.) data rates.

The advantages of satellites for telecomms services can be summarized as follows :

- some are already in orbit (e.g. EUTELSAT 1, F1, F2, F4 ; TELECOM 1) =nd therefore
immediately available for operational or experimental services ;

- wide geographical coverage ; e.g. EUTELSAT reaches from Iceland to Turkey and the
countries bordering the Eastern Mediterraneous Sea, and Morocco and the Canaries to
Finland ;

- broadcast and multicast mode of use ;
- distance-independent tariffs ; and
- high data rates.

These properties suggest that the réle of satellites will be generally to complement terrestrial
networks, The comparative economics of terrestrial and satellite communications is a complex subject. If
a network linking all Buropean capital cities, and glving local 2Mbits/sec. access had to be installed
from scratch including laying cables, the fact that a satellite is already in orbit and earth stations
available, or quickly orderable, makes the latter solution cheaper. And whether or not satellites are
used is not only a matter of economics ; they also offer flexibility and security. Also, since they
provide transparent digital transmission paths they can be integrated into ISDN planning.

The main telecommnications services for which geostationary satellites are used are direct
broadcast television, telephony, and fixed and mobile specialized business data services (e.g.
videoconferencing, computer to computer file transfer, document delivery). Until now most revenues to
these satellite operators have come from TV and telephony, but a growth in business data services is
anticipated in the next few years.

High speed, high quality document delivery for news agencies, advertisers, the legal profession and
multinational corporations may become a significant segment of this market,

Nevertheless, a word of caution is called for, when one remembers the experience of Satellite
Business Systems, Federal Express Zapmail and Equatorial Communications in the United States.

Satellite networks for document delivery services either have one central hub station near to the
source of documents and several or many receive-only stations, or they allow several transmitting stations
located near to document sources (archives) and many receive-only stations.

These configurations are well suited to document delivery applications in which one or a few centres
are the source of documents to be distributed to many widely dispersed receiving locations. This is not
the case for ordinsry electronic mail but does apply to publishing, libraries, manufacturer/dealer
networks, software distribution, ete...

Considerable economic benefits accrue from the use of receive only earth stations ; microterminals

e very small o aperture terminalS) e coming down i price as the on board power ot sateilite
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amplifiers and the frequency band they operate in increases. The cost of such microterminals is in the
range 1 - 10000 Ecus. However, the regulatory environment is all important for the economics of the
services.

The APOLLO (Article Procurement On Line with Local Ordering) system is an example of a multi-hub
yndirectional microterminal system. It is designed to use the Satellite Multiservice System (SMS)
transponders of EUTELSAT 1 satellites with a user data transmission rate of 1.536Mbits/sec. On the
assumption that a 300 pixels per inch A4 page, compressed according to the modified READ algorithm
(group 4 facsimile), contains about 1| million bits, approximately 90 pages per minute could be transmitted
over the satellite chamnel.

In outline the system works as follows (see figure 3). One or more document archives are connected to
a transmit-side data station controller via leased lines or switched circuits using the X.2§ protocol.
when it has one or more requests to send a document, the data station controller calls the satellite
access controller which implements a reservation on-demand, multiple access protocol to acquire use of
the satellite channel via the transmit/receive SMS earth stations. There can be a number of transmit-side
data station ar ! satellite access controllers. For obvicus reasons the access protocol works best for
large file transfer,

On the receive side, the receive-only microterminals and data statior. controller can service : either
a closely bound document terminal ; or a document terminal connected to it via a local area network or an
X.25 line ; or several such document terminals comnected via X.25 lines. The most economical arrangement
is a closely bound document terminal or ore connected via a local area network when the entire receive
chain can be located on the user's premises but this depends on regulatory conditions.

A feature of all designs including receive-only terminals is that data commnication is connexioniess
i.e. the receiving machine cannot report back in a continuous way any errors it detects. This is a
disadvantgae if the bit error rate exceeds a small figure, say 10-6 | such a figure is achievable 99 % of
the time in the 12/14 GHz band of SMS whithout too much difficulty.

A backward channel from the receiver to the transmitter can be achieved where necessary via
terrestrial networks.

4. Standards

Since document delivery is required between organizations which have different suppliers of computer
systems, standards are essential for the interworking of the equipment.

The architecture of systems should conform with the 7-layer reference model for open system
interconnexion (0SI) of the International Standards Organization.

The protocols for network communication (layer 1-3) are standardized already ; thase for the
intermediate layeis 4, § and 6 are weii known,

As computer technology has advanced we have now reached the point where nearly all terminals will be
fully-fledged computers with good processing and storage {as well as communications) capabilities.

For this reason the 0ST application layer 7 is being embedded in the client-server model for
ensuring interworking between application processes in separate computers. A key part of this development
is the so-called Distributed Office Application Model.

Thus, a general model of the application layer exists.

Some application entities such as a File Transfer Access and Management (IS0 8571), Directory (IS0
9594, CCITT X.500) and Message Handling System {1S0 8505, CCITT X.400) are well defined.

Others of importance for document delivery such as Remote Database Access, Document Filing and
Retrieval, and Office Document Architecture have yet to be completed.

It is expected that :

Distributed Office Application Model (DP 10031}
Document Filing and Retrieval (DP 10166)
Remote Database Access (DP 9579)

Office Document Architecture (DIS 8613)

will progress from draft proposal to draft international standard stage in 1989 and become international
standards in 1990.

International standards' specifications for computer interworking are necessaly complicated documents
Usually there are optional parameters in these definitions. Implementors can therefore produce products
that are nut completely compatible although each conforms with the standard.

To overcome the problem several bodies in the Buropean Community, notably the European Workshop on
Open Systems (EWOS), are working on the definition of functional profiles which comprise clearly defined

protocol stacks for services. This work is a valuable contribution to ensuring computer interworking in
specific areas.

An example of the work of EW(E relating to Office Document Architecture is the ratification of the
following document application profiles.




(a) ¢.121 Provides for the interchange of simple character only documents between
message handling systems. Logicaliy the documents contain a sequence of
paragraphs with no layout information ; formatting is the recipients’
responsibility.

(b) Q.111 Provided for the interchange of documents with character content between
basic word processing systems. Logically the layout consists of single
columns of text in pages with the possibility of headers and footers.
Various layout and presentation parameters can be applied to each

paragraph.

(c) Q.112 Provides for the interchange of muitimedia documents between extended
document. processing systems within an integrated office environment.
Docuemnts may contain characters, raster graphics and geometric graphics.
Logically the document may be considered to be a hierarchieal tree of
segments representing chapters, sections and nested sub-sections.

5. Conclusions

Documents have been considered as a broad range of entities that hold permanent information for the
purpose of transferring knowledge between humans. Their structural variety is complex, but information
technology and the definition of standards is steadly evolving towards the time when document preparation
and local management will become more efficient.

A range of telecommunications networks and services exists for document delivery. As ISDN is
introduced through the 1990s and beyond, and satellite microterminals come down to utility prices in the
1990s it can be anticipated that these technologies will complement ecach other in the provision of a new
range of economical and flemible services for disseminating the information contained in documents.

The completion of the standardization proc : relating to data interchange between computers will be
a crucial step in the near future towards more « tient document delivery.
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THE WEAPONS LABORATORY TECHNICAL LIBRARY:
AUTOMATING WITH “STILAS"™

by
Barbara I. Newton, Chief, Technical Library
and
Janet M. Jourdain, chief, Technical Processing Section
Technical Library
Weapons Laboratory
Air Force Systems Command
Kirtland Air Force Base, New Mexico 87117-6008

SUMMARY

In 1983, the United States Air Force Weapons Laboratory
Technical Library formally recognized the requirement to manage
its large diversified collections by automating several func-
tions. This awareness coincided with the initiation of a joint
Library of Congress-Defense Technical Information Center procure-
ement program for an advanced automated library system to serve
the sophisticated needs of Department of Defense scientific
libraries. Prototypes for the DTIC-sponsored project were
described in the literature as the "Local Automation Model." The
Weapons Laboratory agreed to install the first production version
of the system that was renamed the Scientific and Technical
Information Library Automated System (STILAS). STILAS incorpor=-
ates the features of an integrated library system with gateway
reference access to an assortment of remote data bases, allowing
library staff members and end-users to access up to four data
base systems simultaneously. In addition to this reference func-
tion, STITAS performs all of the traditional library management
functions of circulation, serials control, acquisitions, and
inventory control. STILAS access is provided to Kirtland Air
Force Base and its tenant organizations.

SYSTEN DEVELOPMENT

In 1981, as part of an effort to maintain currency with
library technology and increase access to technical documenta-
tion, the Defense Technical Information Center (DTIC) initiated a
program known as the “Local Automation Model" or “LAM." The
intent of the LAM project was to develop a prototype integrated
automated system to be used by Department of Defense (DOD)
libraries and information centers. The system envisioned would
allow for increased access to the rapidly expanding government
and contractor-produced technical literature. While providing
greater access for research purposes, the system would also
encourage wider participation in DTIC’s Shared Bibliographic
Input Network SBIN). The SBIN program, originally designed to
facilitate growth of the DTIC on-line data base, had been suffer-
ing from a lack of participation due to the redundancy of enter-
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ing cataloging records for local publications i: a local catalog
as well as into the DTIC system. (Hamilton, 1983.)

The desire to eliminate duplicate effort in locading records
in two separate systems was widespread among DOD libraries which
participated in a 1981 DTIC survey and needs analysis. Other
concerns expressed were the need for complete automation of all
library functions and enhanced capabilities for uploading and
downloading records from the DTIC Defense R&D On-Line System
(DROLS). The Weapons Laboratory (WL) Technical Library was among
the respondents seeking integrated in-house automation of its
many functions.

Our 1983 decision to automate coincided with the development
of the functional specifications for the LAM prototype. As
refinement of the specifications progressed, DTIC was joined by
the Library of Congress (LC) in its effort to develop a system
suitable for use in federal libraries. The joint effort by DTIC
and LC focused on an effort to combine off-the-shelf hardware and
software which would m=2et the prototype requirements. (Hamilton,
Sept. 1984.) A key factor in doing so was the development of a
single library system which could be sized (small, medium, and
large) to meet the varying needs of federal libraries and infor-
mation centers. In a study of the most acceptable library sys-
tems available, two versions of the LAM prototype were tested in
early 1986. The small version, MicroLAM, was tested at the Army
Training and Doctrine Command Headquarters, Fort Monroe, Vir-
ginia, while the full-scale large system configuration was tested
at the Defense RNuclear Agency in Virginia. Prototype testing
analyzed the ability of the system to handle the three primary
types of library data, bibliographic, patron, and fiscal, in per-
forming the core library functions of acquisitions, cataloging,
circulation management and control, and reference.

The LAM prototype tests resulted in the release of a compe-
titive Request for Proposal (RFP) from LC in September 1987. The
RFP called for the preduction of an integrated library system
meeting the specifications derived from the prototype experience.
Copies of the RFP were issued to over one hundred vendors, A
panel of federal librarians and computer experts selected three
vendors to perform operational capability demonstrations (OCD) of
their products in the spring of 1988. Of those conducting the
CCDs, SIRSI Corporation of Huntsville, Alabama passed with flying
colers. As a result of the panel recommendations, LC awarded a
production contract to SIRSI in September 1988. Renamed the
*Scientific and Technical Information Library Automation System"
or "STILAS," SIRSI offered the production version of the DTIC-LC
developed system for purchase on LC contract J70065. The WL
Technical Library agreed to acquire the first production version
of the system and sent the necessary funding documents/task order
for a large version of the system to LC in October 1988.
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A small business specializing in library automation, SIRSI
was founded in 1979 by library and computer specialists, and has
a strong reputation based upon the success of their UNIX-based
Unicorn Collection Management System. SIRSI offers a complete
support package for their systems, including pre-installation
site analysis, data preparation and loading, tailored system
configuration, 24-hour telephone hotline support, system
upgrading, and special supplies and equipment, including barcode
labels and scanners.

STILAS FEATURES

STILAS is a turnkey system based on the Unicorn and BRS/
Search systems. The contracted STILAS package includes UNISYS
hardware, software written in the C langnage running on the UNIX
5.3 operating system, full system installation and support, and a
comprehensive training package. The large configuration ordered
by WL features sixteen workstations linked to a UNISYS 5000/95
supernini computer. Not merely terminals, each of the work-
stations is a powerful personal computer (PC). The PCs actually
preprocess operator commands before they reach the host computer,
thus increasing system speed and versatility.

STILAS offers an integrated data base built around the
library catalog. It is an easy system for both library staff
members and patrons to learn and use. Color-coded engraved func-
tion keys are used to enter commands in a verb-noun format. Con-
text driven customized help screens also simplify use. The
intelligent PC workstations allow for alternative means for com-
pleting single functions, permitting idiosyncratic work patterns.
Screen formats are talilored to various library work areas, The
modular structure of STILAS is not unlike that of the integrated
library systems which have been available for the past several
years. STILAS is unique, however, in that it is specifically
designed for science and technology libraries. The distinction
lies in the fact that it is far more than an integrated systen,
and is actually an "open® system which permits end-users to per-
form much of their own searching across a spectrum of remote data
bases while simultaneously searching local library files.

The public catalog module permits full text searching using
BRS based commands to search for keywords in any record field
with Boolean operators, truncation and positional features.
Additionally, novice and expert search modes are supported with
imbedded help features. Local catalog searching provides the
status of all) materials, whether on order or in the library col-
lection, with records displayed in a variety of abbreviated and
full formats. <Closely linked with the catalog module is the cir-
culation control module. It features a mechanism for validating
security clearance levels for both library materials and patrons
before the materiais are circulated. Akin to this feature is the
printing of receipts for patron signature whenever classified
materials are circulated. Standard circulation functions of pro-
ducing item holds, recalls, overdue notices, and statistics as
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well as mailing labels for in erlibrary loan (ILL) items are also
provided.

The most unique aspect of STILAS, and the one distinguishing
it as an "open" system, is its capacity to serve as a "gateway"
to multiple data bases on remote computer systems. While compu-
ter networking provides a communications link between various
automated systems, gateway technology facilitates networking by
masking the incompatibilities of the various systems. (Jacobson,
1986.) The STILAS gateway permits simultaneous interaction over
a variety of links with data bases such as DTIC, DIALOG, BRS, or
NASA Recon, while also searching the local files. All communica-
tions protocols are stored within the STILAS system, allowing
searchers to link with remote systems through auto dial/auto log-
in direct modems which are connected to the host computer. These
multiple links allow users, whether library staff members or
patrons/end-users, to access remote data bases in either of two
modes. In the native mode, users have full access to each data
base system individually, employing the command language/struc-
ture peculiar to that system. While in the native mode, users
have the option to capture search results or to switch to the
universal access mode at any time :during their search. The uni-
versal access mode permits searching in up to four systems simul-
taneously using a universal command language. Each search
statement must be formulated only once; STIIAS will translate the
statement into the appropriate forms for each data base being
searched. The universal mode permits all common search features
of varying display formats, sorting, da.a capture/downloading,
and postsearch processing.

The universal access mode is made possible by the Retrieval
Interface Manager (RIM), which is unique to STILAS. RIM provides
the universal interface to disparate data bases by providing
STILAS users with a common command language for searching.
Essentially, RIM is a translator, converting STILAS commands in a
format based upon BRS/Search, into the formats required for other
systens. RIN performs this function not only for searching but
also for data entry and modification (uploading), data capture
(downloading), and reporting. Additionally, both upleading and
downloading may be performed as a background function while the
the user is conducting other transactions on the system. Data
formats are translated inte a single STILAS format so that search
results are uniform in appearance, easing user evaluation of the
results. RIMN also facilitates searches by storing session histo-
ries, permitting the reexecution of searches, and by allowing the
modification of stored searches. The downloading and universal
format options available via RIN provide the capability of pre-
paring customized, merged bibliographies extracted from multiple
data bases. Another STILAS advantage, due to RIM’s versatility,
is that training time required to learn the peculiarities of mul-
tiple data base systems is significantly reduced. Users need
only learn STILAS. Also, locally significant or frequently
required research files can be maintained as STILAS searches for
quick execution when needed. Simultaneous uploading into multi-




8-5

ple files is also possible with RIM. This feature fulfills one
of the original DTIC desires of providing an easy mechanism for
increasing SBIN participation by eliminating duplicate record
entry. STILAS uploading also permits entry of work unit records
into the local catalog, facilitating internal tracking of local
report production/publication.

While the gateway reference functions made possible by RIM
are the most distinctive features of STILAS, the other library
functions ¢f acquisitions, cataloging, serials controi, and aca-
demic reserves are all modules of the system. Within the acquis~
itions module, complete tracking of desired materials is possible
through all stages of selection, ordering, claiming, receiving,
and processing. Full fund accounting information is maintained
by STILAS, with options for producing purchase orders and auto-
matic claims to vendors. A variety of statistical and financial
reports can be prepared at any stage of the acquisitions process.
During this process, item status is continually available in the
public catalog. Also, a useful feature is that of building a
vendor file, storing data on funds expended with a particular
vendor, claim histories, and multiple vendor contacts and
addresses,

The STILAS catalcoging module accepts downloading of records
in a variety of formats (Committee on Scientific and Technical
Information [COSATI]}, Cn-Line Computer Library Center [OCLC),
other Machine-Readable Cataloging ([MARC]}, etc.), either on-line
or from archival tapes or Compact Lisc-Read Only Memory (CD-ROM),
into the local data base. Original vataloging, for local and up-
loading purposes, is facilitated by the use of templates or work-
forms employing default values for locally specified fields.

Data is validated for both uploading and downloading transac-
tions. Multiple authority files may be built for any fields
which the local situation requires. The authority files, author,
subject, or series, can be searched or browsed on-line during the
catuloging and catalog maintenance transactions. The authority
files of systems such as QCLC may also be searched during the
cataloging process via the RIM interface. The cataloging

records built form the basis for item records representing
additional copies and volumes held.

Multiple ‘tem records built upon a single cataleoging record
are the cornerstone of the serials control mecdule in STILAS. All
holdings are displayed in the public catalog for both hardcopy
and microform materials. Missing issues are automatically
claimed. <Claiming information as well as next issue expected
delivery dates are displayed to users. As each has a unigue item
record in STILAS, all issues ef all titles may circulate, as
local policies allow. The opticnal academic reserves module also
displays information to all users regarding the nonavailability
of certain materials for routine circulation. <rhis module
includes all the controls of the circulation management module,
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with the addition of printed reserve lists for easy reference.
As with all other STILAS modules, complete, locally customized
statistical reports are available.

To complete the STILAS package, SIRSI provides full support
of STILAS with upgrades loaded directly into the local system via
a dedicated telephone link. This link is also maintained for
troubleshooting system problems and conducting routine system
maintenance and analysis.

LCCAL CCNSIDERATIONS

The WL Technical Library installation of STILAS required
some modification of the existing space :n the Technical Pro-
cessing Section to house the hardware. The UNISYS 3000/95 is
acknowlaedged to be a system needing minimal "babysitting™ in a
typical offices or library environment. To complete the WL
instailation. however, a heavy duty air conditioner and an unin-
terruptable power supply (UPS) were both added to the existing
room. Extra electrical circuits and 24 telephnne lines were
installed to accommodate the gateway links and off-site user
dial~-in. These renovations coincided with those required to
install a magnetic gtrip activated book security system in the
Library. The project to apply the security strips was conducted
in conjuction with that of applying barcode labels to all mate-
rials in preparation for automated ciyculation with STILAS. This
effort, reguiring the physical handling of every item in the
Library‘s collection also permitted a full inventory. The inven-
tory was a valuable means of verifying that all titles wers
levaded into the system from the first batch of archival tapes.
Such inventories, as well as usage studies will be conducted much
more efficientiy in the future using the barcecde labels and port-
able laser scanners,

Future expanded use of STILAS in the Technical Library will
necessitate refinement of some present policies and procedures,
Factors relating to operations security, computer security, and
communications security require further analysis, In particular,
the adoption of the low-cost Encryption and Authentication Device
(LEAD) is oxpected to have a considerable impact on system use
and cperation. Other concarns may involve Privacy Act issues as
related to patron identification stored in the system and the
possibility of user feez to recoup some of the communications
costs incurred via the gateway features. The cost of system use
will ke of special interest as more and more patrons will be able
to perform searches from their offices using ETILAS. They will
be able to connect to remote data bases through the STILAS host
via the Weapons Laberatory’s lLocal Area Network (LAN) without
ever having to visit the Library. At present, there is no accur-
ate means of predicting the amount of "dial-in" usage of the sys-
tem. Perhaps several years will have to elapse to fully evaluate
the lavels of system use by various segments of the patron popu-
lation accessing STILAS by the many available means.
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CONCLUSION

The Technical Library’s implementation of STILAS is an
important milestone in an ongoing program. It completes the
developmental phase of a sophisticated library system designed to
meet the research needs of federal scientific and technical
facilities in the United States. Successful installation of
STILAS at the Weapons Laboratory marks the beginning of a new
period of strengthening the federal library network. Libraries
acquiring STILAS will be able tc easily search each others’
systems as a means of accessing and sharing unique resources.
(Cotter and Hartt, 1986.) The future beyond STILAS-linked
libraries is even brighter. STILAS may become the foundation of
the NATO Scientific and Technical Information Service (NSTIS)
proposed in 1986. (Molholm, 1987.) In any event, STILAS has
found a home in tne Weapons Laboratory, where it has revolu-
tionized every facet of Technical Library operations.
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Abstract

The European Patent Office is actually realising a huge automation project correspon-
ding to an investment of about 300 Million DM.

This project is undertaken to cope with the ever increasing number of patent applica-
tions and volume of documents to be searched.

The automation effort will be conducted in three directions.

- processing of textual information (Epoque)

- processing of images (Bacon)

- personal Systems

1. The EPO

The European Patent Office (EPO) was founded in 1978 to rationalise the granting of
patents within the territories of its 13 Member States.

The European Convention (EPC) establishes an organisation to implement a single
procedure for the searching and substantive examination of Buropean patent applica-
tiongs. The EPO is the executive body of that organisation.

Directorate General 1 of the European Patent Office (EBPO) is established in The Hague
and Berlin and is responsible for receiving applications for Buropean patents, and
for searching the patent and non-patent literature for documents which are relavant
to the application.

The overwhelming majority of this literature is held ag printed documents and this is
leading to acute problems of storage and access.

The BPO/DC! therefore initiated a long term plan to automat?® the storage and handling

c;fggnfomtlon using computer technology, which will be fully implemented towards
993.

2. The szsarch docusentation of the EYO

The following tables give a general idea of the content of the systematic documenta-
tion. It should be noted that documents are normally filed in the search decumenta-~
tion according to the classification given by the examiners in Directorate-General 1,
with the exception of abstracts in English of patent documants igsued by Japan and
the Soviet Union, and abstracts Journals such as Chemical Abstracts, Derwent otoc.

Table 1

~ - . A DXy A At 4 Aﬂ
PATORE DOCENPS  Gountries Lron

Code
P FRANCE 1300 FR
C GURMANY (Fed.Rep.) 81 13
by UNITED KINGDOM 1509 GB

UNITED STATES 1920 us

L} SHITZERLRKD 1920 <y
1
N without foreign priority WAith abetracis in English
¢} CARADA 1970 CA JAPAN Je
)] AUSTRALIA 1971 AV SOVIET UNIOH SU
[ AUSTRIA 1971 AT
U EP ‘
(] published Caropean 22 Dec. 1978 EP
g patent applications H® 0 000 001
N Y
T published international 19 Oct. 1978 ]
A applicaticas W* 18/00001
Ry
1 OAPE N® 1 QA
0 AR1RO N® ) AP
"

Other countries B8E 1926 - LU 1946 - NL 1512 - SB 1984
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Table 2

Non-Patent literature

Search Files - Yearly increase

Patent Literature

20.00C books FR, DE, GB, US, CH ) PCT
(CA, AU, AT) ) Min
1.224 Periedicals EP, WO, OA, AP ) Doc
BE, NL, LU, SE )
24.0000 Doc/Year
PATENT
FAMILY
Articles/Year Jp-su 150.000 ————— SYSTEM
57.000 Abstracts x2.0
(x 1.36) I 19.029.900
77.000 320.000 300.000
1 L |
1
+ 700.000 DOCCUMENTS
Table 3
Documents physically arranged in the search documentation
Patent Articles Abstracts
documents JP/SU TOTAL
Tatal.end 1987 | 14.455.920] 1.621.165 | 2.468.234 | 18.546.3195
Increase 1988 407.393 77.816 416.102 901.311
Removed in 1988} ~ 73.800 - 0] - 1.057 ) -« 76.857
TOTAL eond 1988} 14.789.513] 1.698.981 2.882.279] 19.370.77)

Table ¢

Documents included in the systematic documentation

Patent hrticles Abstraces

documentcys JPISY TOTAL
Total ond 1987 18.412.600 1.621.165 2.932.497 22.546.262
Incrcase 1988 617.319) 77.616 416.102 3.111.148
TOTAL end 1988) 19.029.8)0 1.698.981 2.928.599] 23.657.410




3.1.

Access to technical information in the systematic documentation

The documentation is organised primarily with a view to manual documentary
searches by means of a glassification system.

Any such system must allow the documentation to be subdivided into small groups
as demanded by the subjects currently searched. Every document is represented
in the search files in one or more copies depending on the number of technical
subjects it contains.

However, in many fields of technology the documents often contain complex
information, access to which has to be organised using coding systems and

auxiliary search means.

Access by classification system
International Patent Classification (Int.Cl.)

The internal classification used in Directorate-General 1 is basically construc-
ted on the lines of the hierarchical structure of the Int. Cl. It also contains
a large number of internal subdivisions grafted onto official subgroups, increa-~
sing the number of subdivisions by something in the order of 50 - 60 §%.

An example of how the further subdivisions are included is to be seen in the
next table.

Table 5 Bpo Internal Classification

B60S SERVICING, CLEANING, REPAIRING, SUPPORTING, LIFTING, OR
HANOEUVRINGS OF VEHNICLES, NOT OTHERWISE PROVIDED FOR

1. This subclass was introduced on January 1st, 1975 together
with the closing of the old classification scheme (IdT) 63C

”»

Patent documents are continuously being reclassified from the
closed [dT scheme into the IPC scheame

3. General concordancy IPC to 4T groups is as follows:

B60S 1/00-1/66 : 6309
63C9188-63C9189G)
63C100H2

8608 1/68 + 63028

8605 3/00-5/02 : 63C110-63C1100

360S 9/00-11/700 : 6IC105F)
6JCI0SHAP

B60S 13/02-13702: 6)C110
63C1108
63C110C }

HOTE

Attention in drain to the Explanatory Note following the Class
title (B80)

1700 Cleaning of vehicles {by apparatus not integral with vehicle 3/00;
cleaning in general B0BB; de-icing of ajrcraft B6LD)

1402 . Cleaning vindscreens, vindows or optical Jevices

17028 .. (N dacluding Gefroster or demisting seans)

170282 <+ v {N! using electrical means)

1704 . . VWipers or the like, e.g. screpers

17048 <+« |N: completely ot partially conceslsd in a cavity}

1/0482 covo - o M che caviry being equipped with a mavable cover]

17040 « + . [N: Neans for influsacing the asrodynamic quality of wipers,

e 3. clip-on wind deflectors (1/32 tekes precedence)]

Tha implementation of the Int. Ci. has bcon accompanied by the reclassification
of all the backlog in thome Fields in which such inveatment was justified by
search activity. 1In the othar fields the Int. C). is used as from a given date
and in principle documents filed prior to that date remain filed under the
I.4.7. classification {old Dutch Classification). However, in the ptocess of
carrying out searches examiners remove backloy documents and reclassify them
under the Int. Cl. systea. (¢ 400.000 per year).

About 2.400.000 documents are still classified according to the 1.d.T. schemes.
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Table 6
Int, Cl1. System
(a). all reclassified 47.326
(b). from a certain date 47.967
sub-total : 95.293
IDT-NL_ System
(¢). for new documents 2.605
}
Grand total : 97.898
b (d). Closed backlog : 1988 : 17.023 OEB - NL subdivisions
3.2 Access to the documentation by other internal systems

Clearly, classification systems do not provide the solution to all problems of
access to information contained in patents. Technological information contained
in patents in fact varies from simple information to the most complex informa-
tion.

Indexing systems

The search examiners of the EPO have at their disposal two types of indexing
systems: “deep" and "light" indexing systems. The deep indexing systems are real
search tools which constitute in the technical fields where they are used the
primary search tool. The light indexing systems are search “aids": they offer
the examiner a supplementary access to his documentation, the main search tool
being the manual search documentation.

Deep indexing systems

A few of the former ICIREPAT-type systems are in use in the EPO (formerly the
1IB) for more than 20 yecars. In the beginning they were available as “Batch"
searching systems, first on punched cards and later on computer. The systems are
prosently avallable as on-line searching systoems.

Tha average number of indexing terms per document ix about 10 to 30, depending
on the technical field.

No now deep indexiny systems aro prosently being developad in the BPO.

Light indexing systems

CIS systems

-------- -

These systems take use of indoxing symbols consissing of Int. Cl. symbols
including invernal subdivisions introduced at the EPO. Bach documont entering
the system receives, besides the normal classifical gymbols, two possible kinds
of indexing symbols:

- supplementary informpation i.e. symbols indicating socondaty aspeats which
are usceful for search purposes

- complementayy information, i.e. symbols cowpleting the information about a
subject alrcady classified as such.

The CIS conceptr wae introduced {n the EPG about 10 years ago. The CIS systoms
were £irst avallable as computerised batch searching systems but are presently
offered, like the above menticned deeop indexing systems, as an on-line servige.

The average nurmber of indexing symbols per document is about 2 to 10, depending
on the technical field. It should £inally be montioned that the extra CIS
symbols, as they are written on the documents, are available for direct inter-
pretation during a normal manual search.




ICO systems

The ICO ("in computer only") system, recently introduced in the EPO, is still
"lighter" than the CIS System; it is available for use in all technical fields
and it is expected that the average number of indexing symbols per document
filed in the search files, will be about 2. The ICO indexing symbols are avai-
lable on-line (together with the normal classification symbols) via the INCO
("inventory combination”) system.

The layout of the ICO symbols is similar to the structure of the IPC symbols,
but to facilitate identification, the Section symbols A through H are replaced
by the letters K, L, M, N, P, R, S, T and the oblique stroke is replaced by a
semi-colon (;).

4. The Automation Plan of DGl

why automation ?

. The volume of documentation to be searched is continually expanding; more
than 20 million documents in DGl's collection with an annual increase of
700.000 new documents, both patent and non~patent literature.

There is a need for searching tools using keywords or full text techniques
that complement the use of IPC based systems.

. The on-line market is expanding, external databases covering scientific and
technical literature will be more extensively used by the Office.

. The productivity of the examiner's work should be improved, despite the
growing number of documents to search.

. Automation should lead to a better search ranagement, simplify procedures,
and integrate operations.

Basic principles

. Automation has to benefit the examiners, these are deeply involved in the
design of the systems.
Automation must be progressive {(no abrupt change), flexible (needs vary
form one department to another), reversible (some systems are disappoin-
ting), upgradable {open to the future)
Automation must be personalised so that the examiner can combine conven-
tional and automated sedrch tools to fit his way of thinking and working.
. Automation goes with an increased intellectual support for ensuring the
high quality of data files
. Automation will be conducted in three directions:
- processing of textual information
- processing of images
- personal systemns

Processing of textual information

The main project RRO is dealing with in this field is the estahlishment of an inter-
ral host computer sexvice {project EPOQUR - EPO QUEry) lcaded with the internal
databases used presently by the examinera {(FANIly, INVEntory, Classification} and
extensively used oxternal databases (DERNENT, INPADOC).

The ohjectives of this project are to impact on
- the quality of ssarches: easier access to an augmented number of databases
- the productivicy of the exaniners work: faster access to the information

Alsc EPOQUE will cut the coits of internal databases access.

EPOQUR is essentially a powerful high level retrieval softwara with the most advanced
features: crosafile searching {among differaent hosts) cluster searching, on-lino
help, thosaurus managetent, gearch strategy saves, ..

The user interface will be such that all external, internal and perscnal databases
#1411 be accessed by the same guery languace (guery language translation fuhction);
alsc the most used data {patent nuubers, IPC codes, ...) will have the same format
{data format converslion function).

Part of EPOQUE goftware will be installed on the examiners IBN P5/2 workstatiocns to
implement sawe of the above listed functions and take full advantage of uploading,
dowhloading and persohal f£ile management capabilities. EPOQUER will require a main-
frame pover of 30 Mips, and a digk capacity of 60 Gbytes to serve up to 500 simul-
tanecus users.

The total inveatment, software and hardware will be adbout 22 million DEM.

The first version of EPOGUER has been instalied in Hay 1989.
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Processing of images
For searching

Having an easy access to textual information is an imporvant step in the automation
process. To achieve a search, an examiner needs however most of the time to consult
the graphic elements - drawings, figures - contained in the patent documents.

The project BACON aims to give access to both image and text of patent documents; it
consists of two main steps:

. capture of the documents
. storage and use of the files

The capture of the documents consists, on the EPO side, in capturing the 65 million
pages representing the first published patent decuments of EP, WO, CH, GB, FR and DE
(starting 1920). The contract for scanning these documents and storing the facsimile
data on magnetic tapes has been awarded in 1986. wWithin the framework of the Trila-
1 teral Cooperation the USPTO and the JPO are in charge of capturing the data for
respectively US and Japanese patents. The resulting magnetic tapes will be exchanged
so that a complete collection of the PCT minimum documentation (125 million pages)
will be available.
L Those documents in facsimile format will then be transferred to a direct access
storage medium, most likely digital optical disks.

The BACON database should then be used in different ways:

- a centralised file organised in numeric sequence which will serve for electronic
document delivery (direct display on the examiner's BC screen, or making copies
using high capacity laser printers).

- at decentralised level, files organised in sequence of classification for
/ searching purposes. These flles could be stored on updatable optical disks
{WORMS), these disks being part of the documentation groups and coexisting with
i paper documents.

The first step - capturing of data - is in progress and the whole volume of data will
be available on magnetic tapes by the end of 19%0.

The study of the second step - use of the data - will be initiated in the coming
months. To galn experience im image handling the EPO launched the JIMA pilot project,
which consists of displaying on speclalised workstations the text and images of the
Patent abstracts of Japan.

About 1.400.000 images are loaded on a central optical disk storage (12 Gbytes) to
cover all the data from 1980 onwards. The textual information will be retrieved from
a database loaded internally under STAIRS/AQUARIUS.

The JIMA system is actually in operation and corresponds to an investment of 2,9
million Deutsch Marks.

For administration

Another aspect of the use of facsimile data within the DGl is the ELFOS system which
A will be installed for the Receiving Section.

The Receiving Section manages the administrative comtunication with the patent
applicants, and handles more than 5000 dossiers a day (now cases, or cases in pros
gress). EBach dossier consists of about 25 pages and has a lifetime of 3 years.

The ldea is to improve the work of tho Receiving Saction Dy means of a bettar dossier
handling system: each dossier will ba archived, but the “live" part of it will be
stored on upgradable optical discs (WOHNS) for an casy and fast access by the forma-
licios officers.

The ELFOS systen will allow to scan the incoming mall on two speclalised scanning
workstations. The Facsimile data will then be stored on a central optical storage
(Jukebox capacity of 64 discs) and accessed by PS based workstations {high definition
screen, laser printer).

The ELFOS pilot system with 4 workstations is also operaticnal, the investment being
3,6 miliion DEM (including a sinilar syatem for Directorate General 2 in NMunich). The
successful experience of ELFOS will lead in the future to install a full scale system
comprising 150 workstations (Munich, The Hague and Berlin Offices) for handling
100.000 dossiers/year.

Personal systems

Some information necded by the examiner have to be processed locally and specifi-
cally. Each examiner must tharefore have scme processing power available via Personal
Conptater egquipmant.

The needs ars the following:
Rasy access to internal and external databases.
In the scope of the next three years, each examiner will spend about 1 hour
on-line for each dossier. His workstation (IBM PS/2 type) will ba connected to
the EPOQUE system for nccess to datahases.
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Ability to build and manage personal files

The examiner will be able to download data from external or internal sources,
and to manage this data with appropirate software (EPOQUE workstation program,
or general use databagse management software), This will be particularly used for
building up data in his specialised field of search.

Also, he will be able to read the CD-ROM discs now currently marketed in many
scilentific fields.

Use customised in-house application

One example is the CAESAR application (Computer Assisted Editing of Search
Report) which allows the examiner to build his search report with his personal
workstation. By a succession of menus and screens, the examiner enters, in a
very easy way the relevant data he has found during his search (references of
patents, applicant, claims ...) or of non-patent literature (publication title,
author, date ...).

CAESAR interfaces then with the central mainframe for checking the validity of
the data, prints the search report, and updates the internal management files.
CAESAR is operational in two search divisions (50 persons) and will be expanded
in the coming months to all examiners.

Communication

An electronic mall and agenda management (IBM PROFS System) has been installed
on our mainframe and will be accessible by all examiaars.

To achieve these goals the DGl has undertaken the acqusition of PCs on a large scale,
400 of them are already installed and in a scope of two years all examiners will be
equipped (almost 500). These personal systems are linked t¢ the central mainframe via
a Local Area Network (Token-ring).

Conclusion

The automation plan is an essential issuc for the Directorate General ! of the EPO.
About 300 million Deutsch Marks will be spent in the next § years - investment and
operating costs to give powerful tools to EPO examiners. The expected benefits are a
gain in productivity, an increased quality of searches, a higher motivation of peopls
will render this plan beneficial.
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DESK TOP PUBLISHING — WHAT YOU NEED TO KNOW

by

Mr Maicolm Taylor
Consultant: Electronic Publishing
Digital Equipment Company Ltd.

S Namprogetti House
Basing View, Basingstoke
Hants, RG2: 2YG
Unmited Kingdom

Foreword

Desk Top Publishing has become one of those marketing "buzz" phrases that has made everyone feel
that they need to have it, without sometimes really knowing what it is they want. Then, when get it they
often do not obtain the benefits that they thought they would, and often find that the original problem
was not the real problem anyway.

The traditional publisher has through expericnce many of the answers, but all too often they have been
cast aside, either by themselves with continuation of outdated practices, ot sometimes by others that
assumed that they had outdated practices. I hope through this document to pass on some of these
‘experiences’,

Apple Incorporated through Lisa and then Macintosh ate very often attributed with the advent of Desk
Top Publishing, but in truth if any onc company deserves some credit it must go to Xerox who through
its Pala Alto Research Centre in Califemia bought forwand the age of the WIMP environment.
Windows, Icons, Mouse and Pointers made possible the interesting Desk Top Publishing applications
available on the market place teday, and though often, but not essential, technologies for the successful
DTP venturer. They weie also responsible for Xerography, upon which laser printer icchnology was
based. Laser Printing has sllowed, and even required applications that can fully exploit the technology.

This paper aimed o give the widesi possible view of Desk Top Puldishing, given the vestriction on time.
Not 1o give all the answers, which in these fow pages is impossible, not to restrict itsedf as in so many
DTP books ta one minor systesn, bat to put into the readess a sense of how large and potentially eaciting
the techiology and subject is.

That is not to say that TP always have to make enotimous investments (o get stasted, tixieed they do
oL, but any Investment they make should nat disbar them from growing the system needs as and when
they reqquire W do so. IF durough (his paper poople wasd to leamy mare about Wi subject, it would have
succonded.

The document alao aima to begin a chevklist in peoples winds of the impoatad poats to b conzideted
befoce purchasing syxtoms, even simple systems,

Introduction

What ix Desk Top Publishing? If you ssk that question it e Hke asking what the weathes i going to be
tosnortow. Theee ate sa many difforent ways that the evigina question will te answered. To toene it is a
heand name, "your wean that geictuct called Apple™; to edhers s, well we weant to jwoduce a newsletier
a2 vre moedd Dieek Top Publisking.” Mowt will sy it produces better lonking pages snd that it pesduces
profexsional looking documents. Fow will really soe what is behind this ‘professivaal’ comment.

1n the fast chapier of this document we ik brictly about typagraghy w2 an st 1o @ way we should have
siasted with that ay a subjoct a3 sinde birth most of us have heen customised to the ant of communicstion.
To conanunicate by the written word, by pictures, by voioe has bosn a constast pressure in our lives, yet
fevo will really sndorstand the “wt’ behing e riethod.

Do you really read wonds, letter by deiter; the answer ke nomally o, yoo often recognire a paitom,
Cover the bottom Balf of & (rpeset line 2 yoo will gill seach 90+ % gocuracy from the readess. Hold up
soue docurnents & the sudience will be fakily sccurate in uwndesstanding what sudience the docunress,
page, advest have boen tasgetted aimed 10, Decuments also have a “fashion®. Hold up 3 Poxter produced
in the 1930°s and mont will tell yoe with some socuracy i ege.

Desk Top Publishing docsa’t end thie, it's just the beginning. Not aaly more effective, bul lower oosts
sesulting from less paper, capture of information clectsonically, ability to edit. The tisl grows uxd
grows,

Le this impoctant to us? The mmwes must be yes, bocasse infosmation is the way we gain business,
how effectively we communicale with othess can enhance of destroy what we sct oul (0 So.

We will bricfly exploce somo of these typographic asts Iater in our documsent, bil we stast by defining

Deal'i‘opmb!hhimnany&beumdpw;iew::mwulemdwc‘uﬂmmd'm&hw
shills.
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Why use Desk Top Publishing?

Research by Harvard University released in the 1960’s produced the following interesting information
about use of typography versus typewriters:

Documents produced using typography wese found to be:
» More effective in communicating

* Easier to read

* More authoritive

+ Less paper ased.

Add to this the ability to include pictures and diagrams and the information process becontes far more
powerful and understandable.

Authority is an interesting asiribute resulting from the use of Desk Top Publishing. Documents using
"Publishing technology” tend to be read as being authoritive more than typewritten. This in pant is
because typographic documents are (should be) easier on the eye than typewritten. The research showed
that a better transfer of information tock place, but togsther with a feeling that the typographic version
raust have some authority over that of the typowritten. The typewrnitten document is seen to be a “draft’
temporary situation. This may well change when everyone usos typography, but until then typewritten
seems to bo that interim step.

1 have seen this "authority” effect the way documents have been viewed, in that in several publishing
systems where | have played a role in implementing it has produced publishing (typeset) documents
much carlier in the production cycle. In all of these cases, prive to the new system being used, the usurs
had gor uged to typeset being the end process - the need at that peint to make sare the information is
rght. At this stage a commiment to pitt impoesed muore need (o get it right. Frevious typewritten
stages tnpused less pressure < “well there's always the typesat proof to make our last comments ete”.
After the new systemy indatlation, quality impeoved becanse developers now saw a “whal you see is
what you get” document on day vne, 3nd made, betame far oo iterested In getting the decument into
goud shiape rigiu at the beginsing.

Anmber intereating pount (and | hope to clasify thix Jater) b that the tuman brain and oye can only
abesart so wuch, and badly designesd pages stop ar hunder iformation tansfer. The rexult bamg “pons”
quality, o worke the wtoag infoemation,

As for costs, prun (patdishing quality) wsually wees Tees paper foe the same infoonation, due @
oportiopal (defTerent) chasacter widhihe, aind due to prescuration being much easter due to the range and
avatlabulity of sizes, typefaces, fountk® making anphaxts sauch easter, Also using the best printing
techinplogy for the task in haxd can affect the “unit” coxt attached to ane docusment, potentailly saving
vast i of cmoe sy o the overll provess.

I byuiness, the oot of Slenrgied publishing useally aneunt to 5. 10% of the enterprises revenue®, i
¥ adkd fo this repate, wond prodessing, the coate are encanous. This ix whete in my stradustion, |
stated that often the benefits wete bot Yordys those anticipaiod cownes into play  These costs hatd tue
actass all iwdusitics, smont that would deny having a need to da “publidhing” because they cail the
procexs other things ke fopesl gesscration of ier departtiontal memas. Al teo witan, evaluation of the
peblishing provess has concentratid on the “aduction” cycle, discgarding oler e svontial cycles such
ax documiont thanagerient, revision coatrol, distribulion,




Desk Top Pubiishing ...

Let’s look at a DTP system, what is a minimum requ.rement.

5 ] :

0

Mouse

Mirimum Desk Top Publishing System requirement

=\ The system shown in the diagram above shows a minimum Desk Top Publishing requirement. We have
} a screen to show input or output, a printer to print the output, a keyboard, a mouse and some DTP
3 software.

This system is for one user at a time, no network, no multi-uger capability. The kind of system used at
: home. If the system requirement is for one person we could stop here and begin to talk in terms of what
S the software allows us to do, and what the printer allows us to print,

In real life few systems are like this. To be useful, even our systemn at home which holds files may well
be useful or needed in # system at work which will go clsewhere. So straight away we are interested in
whether our system at work is readable, compatible with the other system,

NG Other requirements start o emerge like how do we fite, where, which version etc. So already we begin
to see that to simply apply software to creating pages (WYSIWYG*) or otherwise is not enough, We
‘@; P need other things like .
’ « ® Document retrieval
B * Document Management
g . ¢ Revision Control
' e Tracking Revisions
¢ Distribution lists
L% e o ¢ Distvibution
4 i \f
? - FORMATTING
2 ] WYDSIWYN
e REVISION CONTRCL
S
. DEPARTMENT FORMATTING
- STYLB LIBRARY
- DOCUMENT MANAGEMENT
o WYDSIWYN...Whai jou don’t see Is what you need
. .
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Flexibility

The other important need we shall require is the ability to use more than just local printine for our
output. We shall see in later chapter that delivery systems are growiny and we e «d to use these if we
are to succeed in business. As an example, your team colleagues may want to see th: document on a
screen before printing takes place.

What an ideal DTP system consists of can be simply described as the following diagram including an
assumption that some form of management between the cycies is taking place:

Multiple L Multiple
input from Pub‘] ishing outpu?to
dlffcmnt -———+ ggrg!inaéo =N different
sysicms P delivery systems

An essential requircment being that because we may chance the outpm delivery one time we do not
want to alter the document every time to do this.

The publish’:. ;. -ncess

An important point to make in describing uny publishing system is to take a look at the actual production
and publishing cycle. The events that have to happen to make DTP a success.

Research has shown that the actual production part of the cycle is ounly about 10% of the overall
happenings. The real cycle looks similar to this :

If we simply concentrate on the production part of the cycle (very often the WYSIWYG) we will never
achieve the results we have been seeking.

The Pubiishing Process

“ rdm‘llon
Hagonrch // /
e

anct
Uiroation

,,..-/—'“ \Ampml
and
\\"omluwkm

Naviow
anxcd
A oval

The publishing process

e

Lei me use a real life situation to emphasise this impora pout.

A company wanted to replace the remote typeselting plant with a in-house typesciting Operation. “ihe
main reason givesn was that it took 13 weeks 1o get munoals typeset and control was lost to the renote
opetation.
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‘Whea the actual events were analysed the cycle looked like this :

e Author prep 2 woeks
s Delivery of m/script to typesetters 3 days
& Production control procedures (booking job in) 4 days
o Typesetting 2 weeks
¢ Delivery of proofs to zuthors 3 days
¢ Proof checking 2 weeks
\ o Delivery of manuscript to typesetier 3 days
» Proof comrection i weck
¢ Platemaking 1 week
‘ ¢ Printing 1 week
] ¢ Binding 1 week
13 weeks

What this shows is the typesetting process actually takes 3 weeks of the 13, s0 spending on the
typesetting process can ONLY save 3 of 13 weeks il and its a big if, we removs typesetting as a need
altogather. What this tells us is that to make a big impact on reducing the 13 wezk cycle we needed to
look at the TOTAL peacess, including tha deliveryt

The target in this redl life situation was to reduce the overall process to around 48 hours for camer
ready artwork, and anothor week for bulk peinting and binding. (2 weeks maximun instead of 13). This
was achioved! :

In summary then, we need to view our desktop publishing in terms of the total processes needod, and
then to realise the benafits by altacking the whole process.

»
Y N — - -




System requirements

The previous chapter may have suggested that the needs of a system can be enormous, and so they can,
but a; in everything else there is a place to start. Let’s start at the beginning, to produce pages we will
need a way ) create :

e  Words (text)

* Pictures (image)

There are several ways that text can be put into a DTP system:
o Directly from the keyboard of the DTP system.

¢ Imported from word processing on the system,

¢ From other disks created elsewhere.

¢ From OCR readers/ICR readers.

¢ By communication lines from database atc

The first method ’s the simplest to talk about, but generally is not the most widely used method. Most
urgansations ha: 1 variety of systems available, all creating word (text) and often with incompatible
word process_ig systems. Conformity of DTP system is desireble but often inpractical. So the most
widely used method is to use word processing packages for text creation, and then to input the created
text into DTP systems,

Tn fart, this makes good sense. Text captt . should be fast end flexible. Often DTP systems slow down
the capture process due to docun..ats being made up of ‘picces’ of text, created at entirely different
times.

S who! arc the uselul characteristics of a t:xt cr~ator (word processor) within DTY systems.

¢ Basy crention o4 text

¢ Good filing system

o Speiling checkers

¢ Grammar cicexers

& Hasy tabular setting

e Compatibility with IXT¥ sy stan

e Chaacter set capability

Other arcas that may interest us are those thad lie emtetprise ~ vy impose upon us, For _xample,

corporations that have adopted SOGMLL (Standard Generalised Mark Up). See luter section on SGML).

Anoitwer area that can be sxtiemely difficult is that of tabular setting. The word processor is more
usnally vees characters of coual widoh, whereas DT svsten uses character widths that are propaastional
tu each other. Also each character has iis own width which varies vith typeface in tse. Many hours
have bees spent tying to overcome Uus atess of incompatibitity!

Text from other devices

Often text is held of has been created elsewhere, Even i the singlo usor enviic inent we want (b obiain
text held elsewhere for incorporation into our document.

Thave main ways this can be achioved are :

1. Conmunicetion ling put

2. Disk readar inpat

3. Direst connection to the “netwok”




Communication input

Most PCs, DTP systems can connect to external services or devices, usually by serial connection. The
text coming in this way often hss control coding for the external device or may have characters that are
different on DTP systems,

We need a way of translating, converting these strings, so often we need the DTP system to provide
these import converters. Also the communication line must be capable of transmitting the whole
character set (e.g. 8 bit).

Network connection

Without doubt connection on the network is the desirable, but connection must not be mixed up with
interchange of information. This interchange is an area I will cover in later chapters with SGML and
Compound Document architectures.

Disk reader

Altematively often the text we need is held magnetically on alien disks, magnetic tape. The *black box’
technique - the disk reader is widely used for this requirement.

The disk reader does two things. Firstly it allows us to read the disk (no. of tracks, no. of sides etc.).
Secondly it reads the text and then passes it through translation tables and writes a new file to disk. This
new file is then imported into the DTP system.

Disk readers typically cost from £2000 - £18000.

Optical character readers (OCR/ICR)

There is another way that text may be held. On paper | Ofen items needed are only held on paper and
no electronic version of that text is held, In this case we need to read the text and then to file it
clectronically er import it into our DTP system. GCR (Optical Character Readers) do just that. They
read the characters by scanning for recognised patterns and then write to disk.

Because OCR readers scan and look for patterns the patterns need to be recognisable so with OCR it is
typical for it to understand dofault typewriter characters (for examplo, Caurier, Hlite eic.).

ICR readers (Intelligent Character Readers) do the same as OCR readers, but they have some
intelligence, simply put thoy can be taught pattems. Pirst they attempd to undersiand the paitern and
then ask for confinnation. Once the leamibng is done, off it goes and does the OCR bit.

OCR readers/ICR peaders typically cust from £2000 - £50000.

Image

One of the big advantages DTE systems have given us s the ability to combine pictures with text.
lmage scanning is the de-facto stadud way of electronically capruring an electionic bnage of pictuses.
Two main piclares, images are usad :

¢ Linean

¢ Photographs

Line wt may typically be used in Company Logotypes,

In hardwrre terms the scaner is exmctly e same o8 in OCR readers. A spot of light Is scanned from
left to right onc line a1 & time acroxs the paper. Black portions reglsier white do not. That way &
‘peture’ is buill up which in dots regeesenis the original picture.

In teclical terms the diffetcnce betwoen image and graplics is that image ts a bid-mapped image (Sots)
but graphics are described in mathentatical equations (vectons).
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Most scanner software or DTP software would enable users to do some form of editing or correction to
image. Pixel editing, contrast variation, cropping (removing top, bottom or sides) arc examples of these
facilitics.

Important standards for storage of image are TIFF (Tagged Information File Format).

Graphics

No DTP system calted a DTP system would be sold today without some form of graphic creation
facility. This is the ability to create :

e Boxes

* Oblongs

e Circles

¢ Rectangles
* Lires

¢ Polygon

e Text within blocks

Some of the essential requirements are :

e Change sizing (scale)

¢ Edit change thickness of ruler etc.

s Group or ungroup parts of graphic

+ Add text and position

o Add shading, tinting

One thing almost essential is the use of a "mouse”. Although it is possible to use cursor keys to create

boxes etc., editing needs mouse and preferably windows to exploit the possibilities.

This is the world of WIMPS. Windows, Icons, Mouse and Pointets.

Graphics from other systems

So far we have spoken about graphics from within the DTP systetn. Nowadays thugh we need to
incotparate graphics from othet dovives within the emterprise. The main noed is:

1o Graphics from graphic geacrators (o.g. CAD/CAM)

2. Businexs Graphics (from P spreadsheets ete.)

The usual way these graphics can be beought into o DTE sysem ase
1. By plotter input (where the DT systes emulates a plotier

2. Wy file format import frun GKS, IGES ec.

Y By interchange standasds, architectures

Laser printing

There is no doult that the improvement in Printer technolugy has been the main criteria in DT system
cxploitativn. Laser peiiter techulagy, has enabled users (o get to near publiching guality at reasonabie
ost.

Ina way, it is the printer that stows development of miwe functivuality in DTP systesns. For exmople,
colour systems and higher resolwion scanner tecluwlogy.
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Laser printing is the only technology coming anywhere near to photo typesetting quality (the latter being
typically >1000 dots per inch). Dot matrix, Ink jet printing providing reasonable results, it is the Laser
(Xerography) principle that has allowed the exploitation of DTP systems.

Later we describe how Page Description Languages enable us to drive such devices.

One area worth mention is that the connection of printers as peripherals can limit the usefulness of a
DTP system. If as on some systems, the printer can only connect by a cable direct (not network
capability) it can severely limit the ability to distribute printing capability around the enterprise.
Spezd is another important consideration. Printer today can be 8, 20, 40, 80 or 120 pages per minute.
(example Xerox 9700)

Delivery systems

Right at the beginning of this document on DTP we said that there was more than just DTP to the
publishing need. Delivery systems for published information grow every day. A favourite story used to
explain the benefits of Electronic Publishing in terms of the importance and variety of the processes
required is the documentation of an aircraft manufacturer, where the paper documentation is heavier
than the aircraft itself.

These are a few examples of the way in which information once created may be pubiished :
¢ VTX (Videotek Systems)

¢ CD-ROM (increasingly used for Encyclopaedia, Chemical Pharmaceutical
requirements)

e Print on Demand
¢ Phototypesetter

Delivery systems ¢an bo viewed a5 belonging to electronic delivery systems or paper (hard copy) based
systems,

Document management and retrieval

So why is this docuntent manageiment an important requirement?

1£ 1 am a single user with 70+ documents to in my electronic in-tray, and soime of these documents |
want 1o include in other documents that will be created and sent elsewhore, Where is the one I want?, is
this the latest version?

That's my problem, but [ tive in & group which as individuals each has another document which is a
vatuable resource others in the enterpeise T work for want to use or refererence. Lastly, the enterpeise has
this resource, but who has what and where and at what stage?

Document Management itherefore nceds to make possitie the use of the entenwises resources, make
tiem available to vthers wd reduce the need to keep re-keying and re-inventing the whoel everytime
communication needs to take place. It also tas to let the erganisation know that the information 1 have
included s the tatest Information avaitable, up-to-date sl hence a guality produet,

It ghould also caable me to put together the “ploces’ of information 1 now wish to bulld o pages.

Documents and componenls are a resolrce to the organistion
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Composition systems

; In starting this chapter first an explanation as to why I chose the title "Composition” systems.

My old trade was as a Compositor. The Compositor’s work was the whole cycle from typesetting, to
page-make up, through to imposition for platemaking. So we can see that all that pre-ceded this chapter
was the composition cycle; we have spoken about text creation, the gathering of image, the creation of
graphics and the printing (proofing). Now for real live making up pages. Th exciting bit most users of
DTP systems want to get to.

However, before we start, let’s ask the question. What sort of page is it we wish to build.

1 like to describe pages as belonging to one of two different types, and the choice of a DTP system can
be made good or bad by choosing the DTP on the basis of the right or wrong requirement.

Two main types of page exist :

1. Dynamic - highly changing structure (example, Advertisements, Posters).

2. Structured pages (example, reports, books etc).

Now we know there are two types we can start to realise that to build each type of page needs a different
process.

Dynamic pages need Page Make Up systems where the user dictates how cach item heading, column is
positioner] sized.

Structured pages are "compiled” according to rules of the page or document.  Chapter headings are this
way, sub-headings are that way.

So Llike to describe the composition (imake-up) of pages as being:

¢ Dynamic (Page Make Up) or,

o Structured (Compiled - Paginated Systems)

Finally we can look at how each can bo built. By using batch processes (Compilers) or by interactive
real lime systems.

Batch versus Interactive composition

The choice is critical to success. I we choose interactive systems to make up hundreds of pages where
the text (highly structured) has come from a database wo will spend a long time executing what a batch
system could do ovetnight in a fow seconds por page.

Try wd write rules about a dynamic page for a batch system and we could spend hours
writing the rules for one page.

Oue of the ways wo can look at the 1wo systems is to relate interagtive page make-up as being like the
painting of picture, where each hrush stroke is defined by the antist. Wheseas batch is more tike the
production of butions, desigred ohce, multipls style possible but whien th style is chusen tiundreds can
bo proctuced quickly.

Let's use some examples where the choice of batch o interactive systems should nomally make the
task in hand easier or more difticult. Take a thmetable as an example. The entrics are on database, each
page looks the sume, maybe a different style for the index. (Onee we have defined the “rules” for tie two
page types, the rules are good for hundreds. The sesult is tat batch is probably best for this job,

To show an unusual, but good exampla of the benefits of batch by often descriliing a customer
tequirement undestaken by a colleague of mine who was atked to produce a specification for a
company specialising in the printing and pioduciion of woedding statlonery.
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The customer had a variety of styles for wedding stationery on sale ranging from simple to silver bells.
‘The selling was done at bookstalls and at railway stations and the whole process from receipt of order
through to delivery of the completed job teok too long, The company wanted to simplify and speed up
the whole process. The batch compositio system enabled the following process:

The bookstalls telephoned orders into the sales office where the administrator would key in stationety
style, name of bride and bridegroom, location of reception, hymn numbers and prayers to be used.

The batch composition system could compose the wedding stationery by collecting the style
information, hymns and prayers held on the database, putting the "pages” together by compilation of the
pieces according to the "rules” and then passing to phototypesetting for instant printing.

The result of this interesting story is that the whole process delivered completed stationery within 48
hours with very little intervention.

One can equally find examples where to see and move pieces of a page as if by painting is essential to
deliver the effect desired by the producer, an advertiscment being a good example of this.

How does this relate to DTP systems ? DTP systems as part of design use these principles of batch or
interactive. One product may ba better at one than the other, and most systems now try to incorporate
both capablities into packages, but according to the market being targetted are generally better at one or
the other.

For example, Page Maker was a dynamic page make-up system and in its newest release V3.0 it has
added a structured compiler capability. Ventura always was a structured handler. Interleaf Workstation
has now added popwerful interactive page make-up through "micro-documents” its new Technical
Publishing Software Version 4 where before its strength was typically applied to structured documents.

Enough for now of the different approaches systems make. Let’s now look at the common functionality
we need to successfully make pages. Range of Typefaces (Foats)

Range of Sizes
Hyplenation and justification
Multi-column make-up
Headers, Footers

Widow, Orphan control
Bditing

Search, Search & Replace
New page

Coaterts compilation
Tabalar capability
Indexing

Wrap syound text

Mudti chinacter set capability (accents exc)
Cut wnd pasts {blocking)
Picture, graphic placeatent
Fite impont and expon
Priting

Cogrying

. Deletion

WYSIWYG ar

Previower

Grid (For graphic creailon)

At the end of the paper we look st a checklis of differest systems in Burope to 3ce how some of the
functions, desligns apply to proprictary solutions.




Publishing standards and
architectures

Now that we have discussed various components of a DTP system we can begin to talk in terms of a
framework (or architecture) within which our components fit.

First, let us revisit the various comiponents :

Several factors emerge from our list of components

1. Connections to a common network

2. Interchange from one application to another.

3. a need to manage the various components

4. a need to manage parts of the publishing process

The first, the network is important in several respects. 1t allows us to connect printers anywhere we
need them, and replaces the problem we described in Chapter page .

Secondly the network allows our system $o grow and to "talk" to the outside world.

The next vitally important factor is the area of interchange.

Some other areas that are less obvious initially are those of consilent user iterface to all users within
our system.

In this Chapter we will briefly describe same important standards in the area of interchange relevant to
electronic publishing and then some work under the CALS initiative which includes hardware
tequirements.

Standard Generalised Markup Language (SGML)

SGML is an intemational stardard inat describes the language of markup of text. Increasingly it is seen
as an effective technigque on teday's different organisations throughout the world. In Hutope its adoption
by imany companies of ivganisalions may impose its use on the providens of infomation,

Background to the standard

Tha late 1970°s saw the widespread introduction of dedicated word processers, tallowed by the advent
of wand jrocessing applications on hane and business microcomputers.

Inevhably such products were te be used by authars and athers to produce teat in the form of repons,
documents cte and it became obivious very quickly that siee created on ane produdt, paris of documents
of entite dicuments were (o be processed by mibers who had incompatitle sysiems. This inconpatibility
peoduced wasteful, costly and unmenageatsle shiuations where often the result wax that it was often
quicker and chieaper to rekey the Wnformation again rather than to atcinpt the iterchange of clectronic
data.

Various techniogues were introduced to remaidy this shiuation, pasticulaly oo the Printing ard Puldishing
butustries, for example diskette seaders ami ransdators, whete generaliy the altemfe was to use e
masufactuiers furmat code to prodduce a similar tesponse on anothens but i many cases this trant!ation
was oy pastially sucoexsful.




Formatter incompatibilities

Principal amongst these difficulties is the problem of handling the format or control characters which are
embedded within the text stream by the word processing software. The codes are insested to control
screen and printers characteristics, but each manufacturer or word processing product has a unique set of
these codes dependant on functionality and they very often hinder or are incompatible within other
systems.

In addition, there is often a mismatch between functions on one product versus another, or in other
words, you run out of codes. This was found to be particularly true on word processor text being used
on phototypesetters in that the latter is inhereantly far richer 1n functionality than word processing in
general.

The effect of these irregularities was that the text stread became "device specific” to a particular product
or printer and made the task of running other applications virtually impossible or difficult.
Procedural markup schemes

Some organisations saw that a way over this dilemma was to insert within the text stream, markup codes
specific to the oytput device rather than the word processor application. This often required the word
processor user to insert codes within the text that were alien to them or in some cases meaningless to
both the operator and the wordprocessing software. This type of markup is often called procedural or
layout markup.

In these types of scheme the markup codes indicate formatting required at the printer, phototypesetter
etc. For example a coding stream such as:

ftl,s210, 1138

may indicate that a typesetter is required to use a typeface such as Times Roman in a size 10 pointsto a
line length of 38 picas.

It can be scen that these codes are device dependant, if the printer has no Times Roman capability the
codes becomes redundant or suore may stop the process running aliogether.

This form of coding also has the following disadvantages:
. Authors need to learn alien languages and the output device characteristics to uss them.

2. The style of the document is being defined within the document itself and any change of style could
necessitate the editing of the entite document.

3. The embedded codes ean interfese with the document being processed on other applications
4. Whenever an output dovice Is replaced it may requise a complete retraining of avthors

Descriptive, logical or genedl: markup schemes

Descriptive markup schemes approach the subject another way, by looking at the document componenis
themscives rahier than by layout characteristics,

Authors, creators of lext aie ot principally concerned with the processes of peiting of typesetting sl
think more naturally in ters of content and strugture.

They know that they are writing chagters, pargrapiu, headings, lsts, tables and within these the aced to
hughlight or covphasise cross refesences ot aihier items within tem.

1t is thetefore much moce natural for theim to dentify or describe the logical components.

Descriptive, logicsl or generic mukup schemes caplolt these naiural charactesistics. A generic code for
a heading may appear as follows:

<heading>
The tegser than and greater than symbols simply defines ihe embedded siring as a code Instead as tout,

This fonn of maskap is scean to have-several advaniages over the procedural markup schemes describod
earlier.

1. The coding scheme is much more natural in (enns of what the author is dolig and therefore roquires
very Hile training
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2. The style is not part of the code, this is defined elsewhere and can be applied differently according to
the output device in use at the time.

3. The codes themselves are simple text streams that can be entered on the simplest text editors to the
most complex.

4. The number of availabie codes s limited only by the user.
5. Potentially they are at leest as powerful as procedural codes.

With this form of markup it became apparent that once devices were removed from the text stream, if a
standard approach to generic coding was adopted the text could be universally acceptable to other
systems and even countries,

Standard Generalised Markup Language, SGML is such a standard and has been adopted by the
Intemational Standards Community and by many organisations worldwide..

Compound architectures (CDA™, ODA)

SGML primarily dealt with the interchange of text based systems, you can "call-in" graphics or images
held elswhere, but are not scen to be part of a compound whole. Also, SGML as we discussed did not
include information relating to the layout (or presentation).

Nowadays, business is presented with 2 problems:

Old character based technology needs to integrate with new image capable technology and standars
appropriate in industry areas (for exarmple GKS in the graphics world) need to be included in documents
that contain other industry standards (for example inclusion of video picture with text and GKS).

Oriving Forces

e -

Tachinoiogy

Informalion as n
levnpralitiva Weagpon

B I T EY

Organistions need integration of old and new technology and standards

So in a way, what we now need is o "standand™ that integeates standards that allows ug to interchange,
revise, mail, distribhate and all these other things we need to do in order to deliver docensents.

Wark s this area is now the maln theme of the 903 and standards sueh as ODA (Office Pocument
Architecture) and in my own compry with CDA™(Compound Docuiment Aschitscture) ate already
addressing the needs expressed in this area.

Having declared a some personal interest in dectasing that CDA is the “best thing sioce sticed twead™ let
me now say why | belteve that it is so important to & paper on deskiog pablishing,

We stasted right at the beginning of this tour of TP stating that even on our home bared system we
wouid want to inteschange information on different systeins between documests. For 25 vears e sn
have been fnvolved with “putdishing” cither at the production plasits or at the authoring units, this
tnterchange has been the major reason why users of pubtishing tectuwlogy could not fully sealiss the
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benefits that shouid accrue or was an area wiiere most work had been applied to make interchange
possible. It was for this reason that I got involved at a very early stage with SGML. But now we need to
interchange, edit and do all the things we need to do with pages that contain pictures, graphics, voice,
video; all these pieces coming potentially from any system ranging from mainframes to pc’s. And not
only coming from, but being the most up-to-date piece available at the time.

I want here to mention therefore, what I believe to be an important direction that DTP will take in the
1990s and can tc seen now in psoducis such as Digital Equipmert Company product called DECwrite.
That is that now compound architectore now make it possible to really interchange information across
technology and with applications.

How does this work; CDA does allow a way in which "standards” can be interchanged with a standard
and allows by “live-linking" to applications the latest information to pass into a document. These
applications can be anywhere on the organisations network, so the document contains the latest
information within the page currently available and anywhere the resource data is located.

Distributed Iinformation

-, e
v a TS
- B

CDA™ Dovuments ure live-linked across an organristion’ s network

CALS

At this paiat, as with SGML, other spezkers will be addressing this issue so 1 do not istend this 1o be the
autheritive view of CALS, but people investing in or reviewing DTP need w understand how these
standants affect the choice of a supplior,

What does CALS stasd for 7
- CALS sands for Computer-aided Acqulsition sad Logixtic Suppont.

What isCALS 7

CALS is a punject inatigatesd by the United States Department of Defense (Do), to acoeleras the
sccepance and use of product data in dighal fonnal,

Overview
tn Seprember 1983 William H Tafl 1V, Deputy Secretary of Defense, made the following statement:

It is my goal that the Deparomens of Defense (Dob) will extadlish plans to acequire, provess. and use
lagistic information in digitad fores. In-sofar as passible, this shall be accomplizhed for mew weapon
sysiems extering production in 1990 and beyond... | have approved o sirategy for the transisioning from
OUP CUITERT PODEr-SIEREIVE WILIGN SYREmS Support provesses 10 o largely automaled and integrated
made of operativn, with subsiansial progress by the end of this decade.”

The sbove sistement was fatlowed on 24 Sepeember 1985 by a wewo from Tafl. This scwo inroduces)
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e The integration of Repair and Maintenance design tools into contractors CAD/CAE systems.

¢ To encourage the automation of contactors processes for the generation of Logistic Technical
Information.

¢ To rapidly increase the DaD's ability to receive, distribute and use technical information in digital
format. By 1990, all new major weapon systems will acquire technical information in digital form.

During 1988 in another memo from the Deputy Secretary of Defense,
the implementation policy for CALS was introduced. This memo stated that for all new wveapon systems
starting development after Sept 1988, the DoD should obtain proposals for:

¢ The integration of the contractor’s data systems inio the DoD's own system.
¢ The DoD to have access (o contractor’s data-bases.

¢ All contracted product information deliverables to be
in digital form.

in addition to all new weapon systems, the Deputy Secretary of Defense instructed that all existing
contracts should be assessed to see if any significant benetits would be gained from a retrospective use
of the CALS initiative. Taft stated that "Each application decision shall be made on its own merits with
respect to the productivity and quality improvements expected”.

The DoD recognise that the CALS initiative must take the following points into consideration during its
introduction:

o That integration is not an all-oz-nothing proposition, and that the DoD should see initially how far
contractors can go towards these standards.

o On-line access to a contractor’s data-base would be tiniited, so as not Lo compromize the contractor’s
competitive edge. Tha principal  area targeted is information for review and approval,

e Delivery of digital information will be paced by the availability of both validated standards for
delivery, ad the ability of the Dol to acceps this data.

It wasdetided that CALS will have a phased introduction,
introdition will be achieved bn two pasts,
Benefits of CALS

* The Depatinent of Defense have projected that the CALY initistive will affer the following benelits:
1o thie acceptance of digital formal infornation, the Do peaject that there will be a 20 « 3% saving
in technical manual authoring,

o o additin, there will be a J5%: improvement in tsublexhoting acoesscy.

o From e ondine acoess to contrctnes databases, tha Dal) bave again projected a 20 10 35% raving i
Integrated Logixtics Suppodt (1L.5).

*  To reluce acquisition amd suppent coste va 8)l new weapoa syxiems, by removing the effort ivedved
i ter sexting, printing and ipping vast quaniitics of hard-copy information ammnd the waek).

o Toinpeave the fepair wad malonance of weapons, sysiems, through died 200058 to comisciors
databares.

Page Description Languages (PDL.)

o my mmlgutm Iiated that taver prinker technology had tequire applications that could eaploit the
techaotagy. Sinply put faser printing allowed users to "deaw™ on paper ani ned e sestricted to the | or2
fonamty that typewritees tad altowesd us. The lexer printer is basically a scannce in severse in that charges
of eloctsicity by the Nesographic printing process ciihet piut & dot of casbon ON o NOT on the papes.
As with lizhographic peisting the dot or absence of dot draws 3 pictute.

The resolution of the risnter usually being referred to 4t 50 many of these dots (o the inch. Typically M0
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in todays range of printers.As with everything slse, praaters began to flood the market each requiring a
way of being "driven” and it was essential and desire «: that a “standard” way of driving these devices
evolved and became used.

These "standards*" became known as page description languages”, sometimes abbreviated to PDLs.
Basically, PDLs being a high level language way of describing to the printer scanning engine (the RIP,
raster image processor) where to put a dot and where to go next. Two PDLs became prominent in the
carly days withl have to say a clear winner enmerging:

Adobe Postscript
Xerox Interpress

Postscript won, in a way a shame in that Interpress did lots of other things like turning pages over for
double sided printing, including stapling etc. Postscript however soon caught on and is now widely used
and a very poweriul capability.

What Postscript now enable users to do is tu choose any postsctipt printer based on manuafacturer,
speed etc knowing that it will work with the DTP appi‘sation.

*
Note These Are De-%ac*o Stc . .ards

Using DeskTop Publishing

i finally move into a discussion area,albeit briefly into an area so often left out of the discussion on DTP
which is to do with the skills neededi by the user him or herself, and to encourage some understanding of
the art of ty»ography itself.

It always amazes me that we would seldom allow anyone to start designing houses on a CAD/CAM
sysiem for real, without some basic knowiedge of building materials, regulations, yet we often expect
anyoue to undertake the at of typographic of graphic design simply because we have just purchased the
‘atest copy of DTP softwars,

One of the things IJTP has given us is much greater scope to use different typefaces, sizes to emphasise
those areas critical to the information transfer. Used wrongly the results can be awefull

So given the usual excuse of time to explore within this presentation to cover this vast subject lets get
over an swareness of things worth knowing,

First, readabaliiity; the eye has an optisum "line-length” over which or under which reading for any
duration of time becomes tiring. Resoarch shows that for 2 "normal’ typesize of 10-11 points some 27-31
picas in length iz about right, Now without wishing to get to0 technical over this understand that the last
time ycu picked up abovk and kept jumping to the next line without finishing tie other it probably was
not your fault, Its simply the brain and eye not being able to focus on what is a badly designed page
width,

What else? The page marging, if badly designed can deteact tho eye from the page. Serif and sans serif
typefaces do respoud to fashion, but also for lengthy documents serif, which is nearer the manuscripts
designed by monks years ngo are genecally easier to read. Nownday: Hocks of tightly spaced sans serif
(F'alvetica this) are put in front of undeserving recipients expecting them 10 enjoy every minute of
reading such a document.

The messag * here is that Timetables need different treatments from books. One is referred to sometimes
sprringly, othe:s ure to boe read for fong periods over shont duritions, 5o our design must reflect these
racuirements. A log-cabin is not the same as a brick munsiont
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Paper hes a bearing on rezdabiitiy also, 2lossy white paper may be fine for a brochure requiring instant
impact, but te read a book one would sometimes need io wear sun glasses.

Ieople using DTP don't aced to be experts, bt they do have to understand what is good design and
what is not and should interest themselves in learning a little about the subject.

Page design itself is not the whole story, especially in the structured world an understanding of the
decument structure is necessary in ordes to understandirg what level this heading should be, and
consequently how the automatic functions provided by the DTP application can be employed.

In SGML systems this is vitally impoitanc in that design of SGML systems for organisations requires
ihat the complete document set of the enterprise are analysed for structure and as a consequence the
elements (building bricks) contained and required. The better the design is managed the easier the sk
for the author or typist.

Adkkk
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Publishing solutions

Publishing Solutions on VAX in Europe.
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ELECTRONIC PUBLISHING WITH
STANDARD GENERALIZED MARKUP LANGUAGE (SGML}'

by

Dr Manfred Kriiger
Managing Director
MID Information Logistics Group GmbH
RingstraBe 19
D-6900 Heidelberg
West Germany

Summary

This paper concentrates on Electronic Publishing of information made up of complex structured
text (including technical and scientific notations, graphics and images) in large volumes with a long
life cycle and suited for multiple forms of output. In such a scenario, SGML serves as the basic tool
in order to achieve a new quality of crganizational control and managerial flexibility. The specific
features of SGML will be demonstrated describing applications developed within the Association of
American Publishers (AAP), the International Organization for Standardization (ISO) and the CALS
initiative (Computer-aided Acquisition and Logistics Support) of the US Department of Defense.

1 General application areas

Electronic Publishing has become an umbrella term for many different computer based activities
in the production of various forms of information. This paper does not provide one best approach
to produce and to publish information in general but concentrates on a certain type of information
which is widely required and used under especially challenging conditions. This information is
necessary to construct, produce, use, maintain, repair all these complex technical goods we are
working with and to establish and to develop the scientific and technological bases we are dependent
upon in our modern world. This huge body of scientific and technical information can be technically
characterized by the following — publishing relevant — features:

+ It is made up of complex structured documents (rich in different text objects presented in a
extremely differentiated typography).

+ Itincludes specific technical and scientific text notat.ons, different forms of non-textual elements
(graphics, diagrams, pictures ctc.), and perhaps in future animated intormation (movies) and
sound.

» It has a typically large volume; single documents can be scen as parts of a higher level body
where multiple links between text objects (references and cross refecences) exist,

» It has a long life cycle (the infe-nation has to be kept for at least some years, often for decades).

+ Information has to be edited, updated, corrected, compleied and adapted very often (at least in
technical fields under enormous time pressure).

+ Itis written, maintained and used primarily within organizations by many people with different
interests, preferences, needs and intellectual capabilities (who must be organized and managed
to achieve comprehensive, consistent and reliable results).

+ It should be suited for multiple forms of output to utilize not only the advantages of traditional
publishing on paper but also be prepared to apply new technologies for presenting information
and supporting specific and diflicui user requirements.

» It has to be produced within minimal time at affordable costs which means today with a high
degree of automatization.
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« Al this has to be done in an environment of constant and still rapid technical development of
information technologies which constantly provides new challenges and opportunities for an
efficient information management.

2 Organizational control and managerial flexibility

The handling of such information is not simply a task of writing, updating and using more
or less automated technical production tools. Tt is besides these operational aspects especially a
managerial task. The more powerful the production tools are, the more authors are involved, the
more heterogeneous the environment is, the less the management has control to influence the whole
process. The harder the time and economical pressures are, the higher the requirements concerning
the accessability and reliability of the genera':d information are, the more challenging is the task
of information management.

Information management needs tools in order to plan, design, oversee and to control the whole
process of publishing. What the management needs first is a tool to describe the organizational
framework (structure) for the body of information which will be used to produce publications. This
framework has to be based on the ‘logical’ structure of the information and the requirements for
its usage. In an ideal situation this strictly informational approach should not be concerned with
publishing media, lavout questions, technical systems to be used for production.

By separating the structuring of the information from design questions for the production of
publications and the publishing media the information becomes independent of all procedural and
technical aspects and provides the opportunity to organize the publication process independent of
the information itself.

By designing the structure of document classes where the actual publication is only an instance
of a document type the management can base all further decisions on how to organize the flow
of production, to design the publications and to use new publishing media on this very condensed
description of document types. In practice this means that all these decisions can be made on the
base of some pages (the document type definitions) which tell exactly what the structure of the whale
body ot information is — instcad of analyzing and overviewing 10.000s pages of information each
time u decision has to be made.

SGML is this tool to precisely describe the ‘logical’ structure of information apart from the
information instance and totally independent of any technical or procedural aspects. It is therefore
the ideal means to gain a maximum of flexibility to organize and later on to reorganize the flow
of production, to add new publication media (c.g. CD-ROM) and to design new methods for the
teception and usage of the published information (e.g. Hypertext).

This characterization of SGML may produce the unrealistic expectation that SGML is a means
which solves all publishing problems automatically. Not at all! Ia order to understand what the
contribution of SGML in designing the publication process is we have first to look a little bit closer
at SGML itself and secondly to see how SGML is applied in different industries and with different
objectives. Thesc examples should give us some more precise ideas of how SGML can practically
be utilized in order to achieve our own publishing goals.

3 SGML -- only a formal language

SGML is nothing more than a language which enables us to convey, with a minimum of technical
pre-requirements, human beings or technical systems (computers) how the document instances will
be structured. The following gives an example on how to use this language.
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SGML is formed by the definition of an abstract syntax (independently from any character set,
markup schemes). In a fisst step this abstract syntax has to be mapped with a concrete syntax. This
is done with the so called SGML declaration (s. fig. 1):

<!SGML "ISO 8879-1986"
CHARSET
BASESET "ISO 646-1983//CHARSET International
Reference Version (IRV)//ESC 2/5 4/0"
DESCSET 0 9 UNUSED
9 118 9
CAPACITY PUBLIC "IS08879-1986//CAPACITY Reference//EN"
SCOPE DOCUMENT
SYNTAX PUBLIC "“IuO 8879-1986//SYNTAX Reference//EN"

FEATURES

MINIMIZE DATATAG NO OMITTAG YES RANK NO SHORTTAG NO
LINK SIMPLE NO IMPLICIT NO EXPLICIT NO

OTHER CONCUR NO SUBDOC NO FORMAL NO

APPINFQ NONE >
Fig. 1| Example of an SGML declaration (specifying some markup minimization)

In this case the abstract syntax has been mapped to the reference concrete syntax which is
described in the SGML standard. It specifies the use of characters, delimiter assignments, naming
rules, optional features etc.

In a second step the structure of document classes is defined with so called document type
definitions (DTD) (s. fig. 2):

<!DOCTYPE memo [

<!ELEMENT memo - = (idinfo, body)>

<!ATTLIST memo status (final | draft) “final">
<!ELEMENT idinfo O O (to+, from, date, subject?)>

<!ELEMENT body - 0 (para+)>
<!ELEMENT to - O (#PCDATA)>
<!ELEMENT from ~ QO (#PCDATA)>
<!ELEMENT date - O (#PCDATA)>
<!ELEMENT subject - O (#PCDATA)>
<!ELEMENT para - O (#PCDATA)> ]>

Fig. 2 Examplo of an SGML document type dofinition (IYID) (defining the usage of markup minimization)

It is important to stress that the designer of a DTD not onlv defines the names of a document
class and the elements which occur in the instances of such a class but also defines whether elements
are required or optional and their hierarchical and sequential relationships. He decides by which
attributes certain clements must or may be additionally described (cf. the attribute status for the

element memo). Various other features can be specified in order to rigidly describe the structure
of documents.

The example shows that the docuinent type is named memo. A memo consists of an idestification
information (idinfo) followed by the body. Both elements must occur, once. The memo has a
status attribute with two possible values (Einal or draft). If nothing is specified in a document
instance the value of £inal is assumed. And so on.

The designer of an DTD is totelly free to choose the names, to specify the relationships he
wants. There is no criterium from SGML which says whether a defined structure is a good or a not
so good one. SGML simply provides a syntax, all semantics are defined by the application. This
makes it possible to use SGML for any structural requirements, for any set of objectives.
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In a third step the declared concrete syntax and the DTD is used to describe the individual
structure of document instances. Again an example, (a) with the SGML markup displayed (s. fig.
3) and (b) in a formatted version (s. fig. 4) how the writer and the readers of the document would
see it on screen or paper:

MEMO
<memo> To:  John Doe
<to>John Doe To:  Mary Smith
<to>Mary Smith From: Joe O’Grady
<from>Joc O’Grady June 30, 1989

<date>June 30, 1989

<subject>Personal Holiday Personal Eoliday

<body>

<para>All personnel are entitled to one All personnel are entitled to one personal
personal day per calendar year. day per calendar year.

<para>If you have any questions, please
forward them to my office.

If you have any questions, please forward
</memo>

them to my office.

Fig. 3 Example of an SGML documnent instance
(unformatted version; using markup minimization)

Fig. 4 Example of the SGML document instance formatted

On the basc of the declared SGML syntax (s. fig. 1), the DTD (s. fig. 2) and the markup in
the document instance an SGML parser is capable of checking the validity of the markup and
whether the elements are used in the correct context. The production system — here the formatter
— gets only validated data. This makes it possible to use automated production tools which are
programmed only on the base of the DTD (without the knowledge of any document instange!), The
parsing of document instances ensures that the teatment of all document instances will produce
the intended results (with no unexpected surprises).

The example cicarly shows that there is no information in the DTD (s, fig. 2) andfor in the
document instance (s. fig. 3) which tells how the document should be treated by the production
system. In an SGML. application this Kind of information is stored as usual as part of the production
system where the SGML tags are mapped with the appropinte production procedures. The SGML
markup simply serves as a means 10 handle the documient — in any way, with sny system. OF
course, witheut the (separated” information on how to handle the document, nothing will bé deae.

Fortunately, with the use of computers this does not mean that a weiter or a reader of an SGML
decument has (o know aboet the fommal language of SGML. and how o map the SGML markup with
processing instructions. It can be programmed in such a way that the user always sees his document
‘n a formatted mode simiiar © documents n a so called *What-You-See-Is-What-You-Get '« System-
(WYSIWYG).

This short description of SGML will give you oaly a very vague idea of how to use this concept
in order to gain organizational control and mansgerial flexibility as described above. Let us look
at three very different SGML applications, their underlying goals and how they ate irfluencing
Electronic Publishing in geuneral.

It shpuld be mentioned here that 1 will not speak about systems which offer a specific SGML
support (cditors, parsers, Jdatabase management systems, formatters). They are on the market
although not yet as popular as many Deskitop Publisling Programs.
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4 How to make use of SGMI.: commercial publishing

It is appropiate first to speak about the use of SGML in commercial publishing although the
practical evidence still seems to be rather weak.

In 1983, already, the Association of American Publishers started a project with the title

“Electronic Manuscript Poject” where SGML was used — at that time SGML was still far away
from being adopted as an International Standard.

The situation in commercial publishing can be characterized as follows:

Typically authors are not part of a publishing company. Therefore publishers have only a very
limited control over their authors. They cannot — for example — prescribe which computer
system and which textprocessing program must be used.

Authors (especially technical and scientific ones) are writing for more than one publishing com-
pany. Therefore they don’t accept company specific regulations on how to prepare manuscripts.
Authors are increasingly using computers to create and to edit their manuscripts. They expect
that their manuscripts in machine readable form will be directly used to produce the publication
in order to save proof-reading work and to shorten the time between delivery of the manuscript
and the publication date.

Authors want to be free to format their manuscript as they like. This is not necessarly the
taste of the publisher.

Most of the technicai and scientific publications contain contributions from many authors, from
different locations. ‘The publisher bas to merge all contributions 1o produce the publication.
The publisher has te work on the manuscripts supplied by authors to achieve a useful product
for readers which includes a unifyed layout designed by publishing professionals.

Authors and publishers cannot accept the technical limitations of specific technical systems
regarding layout capabilitics and character sets. E<pecially in techinical and scientific publishing
they must be free to use a lot of special characters and scientific symbols, to produce complex
tables, mathematical expressions lc.

The publisher wants to save production time and costs to gain profit from publishing.
Typically the production of publications is not done within the publishing company but hy
independent suppliers ¢.g. {ypesetting and printing shops. The publisher wants to e free in
order to choose the suppher who offers the approplate service at fow prices and within a
umelimit. Therefore the publisher cannot accept any dependencies between the coding in the
manusenpls and speciic production systems.

Once published the publisker may want to produce a new edition using a dxhcmm supplier
with different techiical equipment and production procedures.

The publisher wants o be prepared to reuse the published data in a different form, may be on
differcit pubhskm‘;, media. :

Using SGML and standandized document types developed by this project® in wopcm.xon with

publishers, authors, editors, librarians efc. leads to the following prospects:

[ 2

Authors are not forced by publishers to apply certuin miachines, programs or layouts but only a
content oriented markup scheme. The manuscripts can casily be transferred between different
systemns, the correctness of narkup can be checked automatically by parsers when the clectronic
manuscripte are imported in the computer system of the publisher.

Contributions frem many authots can be merged without importing differcat layout designs.
The publisher can organize all internal work indspsndently from the authors® systems in one
way. The copy editors can use one editing tool for any manuscript.
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« Special characters, scientific notations, graphics, animated pictures, sound etc. can be included
in the manuscript — if necessary — simply by setting references in the manuscript. These
references are unambigously declared and can easily be found by automated tools.

+  The ratio of manuscripis directly used for the production of publications can be increased. The
authors save proof-reading work.

»  Production time can be reduced because all programming for production can be done on the

base of the known DTDs. After the manuscripts have arrived and been edited the following
£ -oduction of the publication can be done with automated tools.
The technical interface between the publisher’s system and his suppliers is based on the
standardized DTDs, The svoplier can use the same interface for the input of all manuscripts
which apply thcse DTDs (not necessarily from this one publisher). Only the mapping of
ihe standardized markup with individual processing instructions to achieve individual layouts
outside of the manuscripts has to be done. These mappings can be prepared before the
rnanuscripts arrive. This approach saves time and money without inhibiting the freedom to
change layouts, to replace production components etc.

+ The data — free of any procedural and system dependent instructions — can easily be
rcorganized for new editions and used as input for the production of new publishing media.

«  Authors, publishers and typesetters can adapt their systems as they like without interfering with
the system decisions of their partners in the publishing process.

5 How to make use of SGML: International Qrganization for Standardization (:SO)

The International Organization for Standardization (ISO) could be seen as a commercial publisher.
Within this organization an own SGML application® is under development whicii differs from that
of the AAP. Why are they not using the AAP application? The answer is very simple: 1SO has
unique requirements for establishing organization control on their authors.

Their document type definition for International Standards reflects the extensive, elaborate,
detailed and unique author guidelines in order to achieve a body of standards where the content
and its structuring is consistent over the bou:daries of singular standards.

Differing from the inteutions of the AAP projeet, the 1SO applicaiion is primarily intended for
inhouse usage. This means, it is not expected that the authors of standards are using the ISO-DTD
directly for writing their drafts. In order to achieve a maximum of consistent siracturing the tinai
version of all standards are (normally) retyped in the ISO Cenud Secretariate in Geneva and later
on typeset inhouse.

What are the advantages compared with a conventioral publishing approach?

+ ISO is able w typeset automatically (including page-makcup) all standards with a high degree
of consistency and reliability.

It establishes a mode! for national standardization bodics with which they intensivery exchange
documents (national standards are used as a base for international standards and vice versa).

+  ISO prepares itself to offer standards on new publishing media (as text databases or Hypertext
products) in the future.

It creates a base for an electroni~ authoring system which in the future can be used worldwide
and serves as an organizational tool to oversce the complex and confusing process of developing
standards.

6 How to make use of SGML: US Departinent of Defense (CALS)*

As you know already the most important part of an SGML application is the DTD as the precise
description of how the documents are or should be structured. 1 was told that when the US-DeD
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started its initiative to establish one concept for the technical documentation of weapon systems
across the bouadaries of Air Force, Army and Navy it was seen as impossitle. In the meantime
the DTD exists as the most imnoriant publishing standard of the Computer-aided Acquisition and
Logistics Support (CALS) initiative,

! The initiative has a very clearly formulated goal: “It is my goal that the Department of Defense
(DoD) will establish plans to acquire, process, and use logistic technical information in digital form.
Insofar as possible, this shall be accomplished for new major weapon systems entering production

| in 1990 and beyond.”

l The more operational goals are to:

+ automate the logistics processes

 increase DoD capabilities for receiving and handling information in digital form

» bridge ‘islands of automation’ in DoD and industry design and logistics processes

! +  gain benefits of a highly automated and integrated system (reducing paper, improving timeliness
and accuracy of information, designing more supportable weapon systems, reducing costs)

« replace paper deliveratiles by electronic formats (in later stages)

+ apply the concept first to maintenance information only, later on to be expanded to other areas.

1
f/ The specification for the SGML portion: of CALS is layed down in the military specification
MIL-M-280018, It specifies:

» Procedures for use of SGML

+ SGML compatible codes for markup up documents conforming to MII.-M-38784B
» The basis of a baselinc tag set (data dictionary)

+ The formatting attributes to be applied to each document component

« The interfaces for additional tagging schemes.

l MIL-M-2R001 is besides its relevance for all suppliers to the US DoD and SGML software

developers an excellent example of how to design and to document such a complex appiication
as CALS offers.

Similar SGML projects in the defense aea are started in Canada, Sweden and Australia.
Defense departments in several other countries are augmenting these developments carefully and will
| probably adopt at least major portions of the CALS concept (including the application of SGML).

5 The serious work to achieve the described goals in time and the early commitment of the DoD to
apply SGML in this concept created a big and strong demand for systems which provides a specific

; support for processing SGML documents. Insofar the CALS-initiative brought the breakthrough for
the acceptance of SGML (and other standards related to publishing) in other industries.

The very abstract SGML concept alo.ie was not able (o convince people in general to make use
of SGML; only with the availability of systems which made and will make it easy to handle SGML
documents and o cxploit its potentials it is rapidly becoming accepted in all kinds of industrics
where huge bodics of information have to be handled.

Togzther with the invitation mid last year to speak at this meeting, I reccived a paper written by
Kurt Molholm -— today our session chairman — about the “planned use of Standard Generalized
Markup Language at the Defense Technical Information Center”. There he still expressed a lot
cf scepticism whether it would be possible 10 apply SGML resp. MIL-M-28001 to deal with the
complexity of the DTIC-documents and the huge amount of pages they have to integrate in their
planned Electronic Document System (EDS). I would very much like 10 hear from him whether
he has changed his mind in the meantime. As a comumercial supplier of SGML based publishing

r systems [ may be o hopeless optimist: .t least 1 am fully convinced that the time has come io
baild such big and romplex systems on the base of SGML. with available competence and t2chnical
tools without much risk.

-—

i et e et *

satresssssmatRrsaiiios




11-8

References

1

International Standard ISO 8879-1986(E), Information Processing — Text and office systems -— Standard Generalized Markup
Language (SGML), Pirst edition 1986.

Hlectronic Manuscript Project, Standaid for Electronic M yuscript Preparation and Markup, Association of American Publishers
Electronic Manuscript Series, Version 2.0 August 1987.

International Organization for Standardization, Pubiishing System, ISO/PS 2-1989(E), ISO SGML Application — Specification
for Standards and Techaical Reports, Fourteenth Draft of 1989-02-09.

This section is based on materials created by Pamela L Gennusa, Datalogics Inc., for her seminars on CALS.

William H. Taft, IV, Deputy Secretary of Defense, Scptember 1985,

US Department of Defense, MIL-M-28001, Markup Requirements and Generic Style Specification for Electronic Printed Output
and Exchange of Text.




———— e v A ——p— -

———— -

12-1

ELECTRONIC MAIL SYSTEMS
by

Barry Mahon
INFOTAP S.A.
123, Rue Adolphe Fischer
L-1521 Luxembourg

SUMMARY

Electronic mail, or the use of computers and telecommunications networks for transferring messages, has been available to users
of computer systems for a number of years. It's early availability was restricted to specialists and to those who had ready access to
telecommunications facilities. More recently it has become widely available with a number of competing public services, many
originating in the USA.

A new CCITT/ISO standard known as X400 has beer agreed which is designed to facilitate the interaction between previously
incompatible electronic messaging systems. It is expected that the availability of services supporting the X400 standard will contribute
to the wider use of electronic messaging as a business and technical communication tool.

However, in the same time frame, the genera} availability of equipment for productivity enhancement based on microptocessors,
generally classified as the Information Technologies, has left many usets or potential users of messaging systems with a bewildering
choice of facilities.

This presentation will review briefly the developments and then concentrate on the integration of message handling in the more
advanced systems.

In 50 doing the emphasis will be on the different functions which can and should be covered by planners of messaging services.
Direct services such as telex, fax and interpersonal messaging will be treated as well as the indirect facilities of gateways to external
ditabases, intelligent interfacing and personal information management.

A number of different scenarios will be presented which will illustrate how existing equipment and infrastructure can be more
efficiently utilised to provide integrated services.

INTRODUCTION

Electronic mail {(E-Mail) has beer available to the specialist personnel involved with computer systems for a number of years but
hus only hecome available as a tool for general computer users in the last tive years. The concept is very easy to understand but it's
acceptance in the general scheme of interpersonal messaging has bren rather slow. This has been partly due to a lack of coordination
between she designers, the operators and the users on the ergonomics of the systems as well as a less than critical mass of user groups
suiably equipped to use the services as a substitute for more wraditional means of conununication.

The technical basis of E-Mail has not changed very much if at all since it was first introduced. E-Mail makes use of the possibilit
todivide up the storage space of acemputer into *mailboxes” allocated to individual users and 1o load a software into the computerwhich
manages the transfer of messages in and between mailboxes. Users who are connected either directly or remotely to a computer thus
programmed can write, read, edit, annotate ete., messages in their own personal mailbox and send, read, forward or otherwise deal with
messages they have composed or which have been sent to them,

Inrecent years a number of public services have started up whici offer B-Mail ta the general public, in theory, but fn practise to
groups ol individuals who have a common reason to communicate. These services are comipetitive, especially in the USA, and offer
mcentives of varlous kinds to patential customers. However, the main reason why people sigh up with these services is cither because
they can communicate with thelr peers or with people in similar employments or because their emplolcf has signed a ‘global’
awvang=ment, In addition to these public services all the main computes mahufacturers offer an E-Mail package for thelr systems and
install these on thelr customer sites, especially those where there is 2 large central cotputer service with teeminal connections perhaps
spread over a aumber of physical installations.

Therefore the possibilities for individuals to have access to E-Mail in the last few years has opened upconsiderably. Unfortunately
the different service offerings are, (o7 the most part, incompatible in a technical sense snd, in a telecommunications sease, isolated. This
despite the fact that many of them ase availahie to thewr customers via public telecommunication facilities.

The development of E-Mail is therefare restricted by 4 lack of universality {n its application.

This paper will review the possibilities for integrating further functions into B-Mail systems as well as examining the prospects
for interconnection of services. It will concentrale as Tar a3 possibie on inumml messaging of the one to one of one to Many type
bulri! should be realised that many of the functions can be spplied to con
vonference.

ing which is the subject of a separate paper at this
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BASIC MESSAGING FUNCTIONS

At the most basic level E-Mail services provide a capability to simply write text messages into a system for delivery to other users
in the same system. This functionality can contain simple editing capabilities for the message and offer possibilities to send the same
message fo a list of receivers which has been set up in advance. At this level E-Mail is akin to memo generation inside an vrganisation
and suffers from the same drawbacks for example ensuring that receivers actually read and act on the message.

One of the principle difficulties with any messaging system is ensuring that it is used. Even simple notice boards are no guarantee
that passers by will read the messages. This problem is aggravated in E-Mail systems by the necessity for users or potential users to
physically connect to the system in order to read their messages. This requires a discipline from the users to connect perhaps several
times a day. In addition, if the system is to be universally applied, it requires that *non computer’ people use a terminal device. This
latter requirement is very often overcome by higher executives allocating the E-Mail reading tasks to secretarial perscnnel, defeating
thereby one of the main purposes of E-Mail, the elimination of paper based systems for routine information and queries.

Basic E-Mail systems have been augmented by various techniques in o1der to overcome these drawbacks. One ofthe most effective
is the call out system by which a message sender can activate a telephone call to the receiver which will inform hiin or her that a message
is waiting. This assumes of course that the receiver has been willing to notify a telephone number for receiving such calls !

Another technique which is gaining ground is the automation of the downloading of messages into a users (personal) compuiter
at predetermined intervals. This procedure ensures that even if the user is not physically present at his or her terminal or even in some
cases whilst they are present but occupied in another computing task, messages can be retrieved from their mailbox and loaded into local
computer storage. There is of course still no guarantee that the messages are read !

Yet another techaique is recorded delivery of E-Mail messages. In this case the sender can request that he or she be informed when
the receiver(s) have received the message - again only assuming it has been read.

_ All of these facilities can be considered as basic productivity aids which help to ensure the acceptability of E-Mail or assist in
assimilating it into the users work pattern. They do not unfortunately provide a seamless integration with those user work patterns which
involve other (paper based, for example) communication systems or even with other telecommunication based systems.

Whilst it is not expected that electronic systems canreplace completely paper based systems nor is it even desirable in many cases,
there are opportunities to correlate certain functionalities in todays world which will improve the acceptability of electronic systems in
many applications.

INTEROPERABILITY AND INTEGRATION

E-Mail. to be acceptable, has to be seen in the context of the changeover from traditional to electronic message transfer techniques
which is presently underway.

No one except & confirmed recluse would deny that the lclcrhune has revolutionised communications at an interpersonal level.
Atthe business or professional Jevel it may be considered as a burden to be borne but it is essential to the carrying out of ones functions
inalmost any activity. Despite its all pervading nature in business its efficiency and convenience make itacceptable. This acceptability
took arelatively long timg 1o achieve and in many underdeveloped countries it §s still at a low level of penetration. This is because, and
it wits the same int the developed woeld up (o the middie of thig century, a certain infrastructure is reguire in order to achieve penetcation.
1t is the same today with B-Mail.

Howevr, the indications are that the means are in place to provide the sort of functionality that the telephone has, for electronic
messaging. These means are presently dispersed and will require not just technical actions *o interconnect themt but also organizational
actions.

Torxamine first the means. The personal conmputer has become for most executives whether civilian of military an indispensable
tool for cm?'ing out certain functions, These imay be as murdane as letter typing but there are significant peoductivity gains even at that
level. Weall Fthink have experienced the refuctance of secretarial staff “of a certain age® to espouse word processing. However, 1 think
most of us can also report that the convenience of corvection or incorpovation of new material into texts has overcome any initial
reluctance. Word processing, despite certain drawbacks associated mtostly with ergonomics has replaced typewriting as acomnton office
function. It has done su because itdoes not require asignificant change in the actions performed and it has obvious practica) advantages.
In the personal computer as opposed to the atand atone word provessor there are means avallable to store and index the documents that
have been created, thus eliminating, if desired, the filing tn paper form of the documents. So the first step towands the eteation of the
clectronic message is already in place. There will be crganisational problems conceming the filing function and they will require a
reexamination of the procedures in use, but the elecrotic version of the informativn will exist.

Itis interesting to note that in recent times many office sites have installed facsimile or fax machines. Tt is alzo interesting to note
that many faxes are sent after they have been created in word processors, printed on (adjacent) printers and thea fed into the fax machine.
They may even have been photocopied W indvease the contrast |
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If one considers the interoperability functions of such a procedure it is obvious that the fax should be created directly from the
electronic form of the document and connected directly from the PC to the telephone line. The reason it is not in most cases is again
due to commonalty of functions. Feeding a fax is similar to photocopying, itself an improvement on lithographing, therefore it will find
acceptability, especially when the fax can be programmed to dial certain often used numbers automatically. A similar set of functions
can be ascribed to the use of the telex machine. It is not unusual to find typed or word processed documents being re keyed into telex
machines to create tapes for multiple destinations.

1t is therefore clear that the interconnecting of the facilities used to create and transmit messages is technically possible but does
not yet meet the basic criterion of acceptability; that of being as easy to do as the previous method.

If one adds to these messaging activities the need to search and retrieve information from local or remote data stores then one is
extending the concept of messaging to include a whole range of data types which have not previously been considered in the same
functional class. Again the technical facilities exist to integrate these capabilities into the office or technical workplace but, especially
in the case of remote data stores, the acceptability criterion is again missing.

Therefore planners of messaging facilities have to take into account in a much more effective way than it the past the real
requirements of the user population and the need to increment the integration of new facilities with the old. The last partof this document
will examine one or two scenarios which illustrate how this might be achieved.

THE FUTURE SCENARIOS - HOW REALISTIC?

To start with a scenario which assumes the minimum disruption of the present technical environment. This is based on the
assumption that the office or technical work place has reasonably powerful personal computers and has telecommunications facilities
(telephones).

An electronic mail server (computer and software) which is available through the telecommunications can provide the following
functions : Message sending and receiving, Telex sending and receiving, Fax sending for all and receiving for some specially equipped
devices and voice messaging for all. This without any new wiring of the office or work place. For noextra physical investment but with
some extra training data services access can be provided at various levels from direct access to data bases by the users to the use of
gateways which translate the question into the required syntax for the database. Thus a user group can be provided with an extension
of their functionalities at minimum extra effort and with only rudimentary extensions to their software store.

1n another scenario one can imagiae a group who already have access to a messaging system on site but who wish to access other
messaging systems. There are two solutions available today to this problem. The first and most expensive is to create a connection via
telecommunications to the other system - assuming that the technical features are compatible, which as pointed out above is not very
likely. The second option is to use an intermediary service which can be likened to a railway turntable system and which picks up the
messages from one system and converts them into a suitable format for the other and vice versa, This procedure can be networked via
message switchers which act like telephone exchanges and provide facilities to exchange longer messages and computer programs using
what are called protocol interfaces which envelope the data in a protective shell and ensure its safe delivery. This solution is also
expensive but it is promised to be more universally available via the teleconimunications authorities backed X400 standard which is just
coming on the market.

A third scenario foresees each person in awork grour equipped with a powerful desk top communications device which combines
the functions of telephone, computer, mass storage coniroller ( .upporting Compact Disk or Laser Disk mass storage devices), an image
ocessor and connected to a broad band (greater than 2 megabit transmission capacity) network both on site and to remote locations.
his scenario is technically feasible today butis notrealised except in some “advanced™ environments and for some special applications.
Itis not possible today o consider the seamless interconnection of the functions mentioned because of lack of standards on the one hand
and tack of a universally available broad band communications system.

CONCLUSION

E-Mail, the basic messaging facility available toddy which makes use of the computer and telecommunications has the capability
to become the centre of personal communications in the future. To achieve this it will be necessary for both the designers and the
specifiers of communications systems to realise that users. who are not illiterate by any means but who may nrot be and should not be
requined to be computer titerate, will want to use the systems. Todays facilities contain all the ingredients, lm need to be augmented
with ergonomic and functional features as well as the capability of replacing existing techniques in a painless f;
the truly useful tools of the future.

ion for them to become
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COMPUTER CONFERENCING:
MINDS MEETING ANYWHERE/ANYTIME

by

John B.Black
Chief Librarian
University of Guelph
Guelph, Ontario N1G 2W1
Canada

Computer conferercing systems provide an effective means of group commurication without the
limitations posed by real-time interactions (e.g. audio and video tele-conferences) or phyu:cel location
(e.g. face-to-face “traditional” meetings). Using various components of the my-iad of
telecommunications facilities available today, they provide s means of sharing the colluitive memory
of a discussion among two, two hundred or two thouand participants who may be scattered around the
globe, This paper provides a description of this concept, discusses potentisl applicaticns and indicates
key factors required to make computer conferencing successful.

The cornucopia of technologies that has become available in the computing and telecommunications field
during the past ten to fifteen years has spawned a myriad of interosting and exciting new electronic publishing,
communication and information exchange / dissemination applications. In following trends and developments in this
field one must frequently admit that today we are often more fettered by the limitations of our imaginations in
creatively using the facilities and services at our dispesal than by the limitations of the available technologies. In the
context of this Specialists' Meeting, one particularly exciting and appropriate application that takes advantage of
many of these new technologies whose potential is still far from fully utilivad is computer conferencing.

Combining many elements of both computing and telecommunscations technologies, computer conferencing
provides a computer-mediated method for effective individual and grozo communications without the limitations posed
by real-time interactions (such as telephone calls, andio and video telecunferencing) or location (as is the case in
getting people together for traditional face-io-fuce meetings). While tie logistics and specifics of the systems
involved will vary, in concept computer conferencing systems provids a mean: of sharing the collective progress of a
meeting (and & common memory of it in the form of an on-gol1g record of the discussion) among two, two hundred or
twp thousand (or more) participants in & group interaction, Sometimes termed the "virtual meoting”, participants can
join a computer conference at their own convenience (in terms of time of day and physical location), read what has
already transpired in the mesting, add their “voice” to the discussion or contribute new thoughts and then exit from the
“conference” to return at snothor convenient time. In mos? conferencing systems an electronic mail module is
available for "corridor chat” or “whispers” -- one-to-ous or one-to-a-few nisssages that are not for the “meeting” as a
whole,

In peactice, many of the exchanges in compvter conferensing discussions are not unlike many other types of
scientific publishing snd communications us they pro 1dc a mesns of fostering scientific discussion. The content of
the messages in a computer corference o’ ien falls somewhare between that of a telephone call or of formal letter or
statement. Some conferencing systems sce used as a type of “electronic publishing” and have special purpose modules
to facilitate the uploading and downlowm'ing of files. As a technique or ss a telecommunications application, computer
conferencing can be used (and is being used) for a very wide rangs of activities. Thess include,

scientific / research zommunications

collaborative researck and writing

Intra-organizational ‘nd lnter-organizational coinmunications

project mansgemest

common / specisl iaterest groupe

planning activities (e.g. planning tiwditional meetings)

distance oducation

computer modiated support for local (o.g. on campus)
educations] activity

continuing / professional education

product training and on-going support

data and software exchange

electronic publishing

personal jrecreational intereats

pre-coaference participant preparation snd post-conference follow up

This list can be viewed as being completely open-ended, potentially mcompum; all types of interactions where the
flexibility of time and location independence oan be combined with the generstion of a common, open-ended data-base
of the coatributions to the discussion.

® & & & 8 0 o0

s o & 8 00

In the normal uze of the term, computer conferencing is based on a "host" system that is accessible o
participants via a varisty of telecommunications links (simple voice grade tolephons lines, dedicated data links, private

This paper was presented by Mrs Elen Pearson, Associate Librarian of the Univenity of Guelph.
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or public pasket switchad networks, etc.) with the participants using access devices ranging from "dumb” computer
tezminals (TTY “glass teletypes” or simple printing terminals), MINITEL terminsls, microcomputers, personal
workstations or via the call-out facilities of other computer installations. Participants "signs on” or "logs in" to the
appropriate computer conferencing host from & personally convenient or availsble location and are normally presented
with an indication of what new messages have come in since the last time they were on the system. They can then read
these waiting messages in the first conference in which they are interested, make comments on them if desired,
introduce new contributions and then procesd to "join" the next conference on their list thus repeating the process.
Each time a user signs on to the conferencing host they are informed of any new waiting messages, but, in additional,
all the previous messages in their various conferences are still available for review and further comment, thought or
action.

A decade ago the operation of such a "host” service required & very large, mainframe computer system, but
today excellent fuli-featured conferencing host systems sre available for machines ranging from IBM AT machine types
(Intel 286 microprocessor based) to a Cray and can be implemented under a wids variety of operating systems. A
number of commercial (or at least publicly available) computer conferencing systems operate around the world and
many organizations maintain such systems for their internal use. For example, the CoSy conferencing system
developed at the University of Guelph has been implementad as a host systems at more than 100 sites around the world
-- in universities, corporations, research organizations and as public service bureau or & commercial offerings.
Similarly, PortaCOM, developed in Europe and based on the pioneering Swedish computer conferencing system COM,
has been implemented on at a number of sites in various types of institutions.

In addition, what some people view as “pseudo-computer conferencing” is conducted, often with very large
quentities of messages flowing, on file transfer networks such as BITNET and EARN through the use of
"LISTSERVERS", These sofiware applications facilitate the distribution of discussion contributions on file transfer
networks in & way that achieves some of the functionality of the computer conferencing concept but takes direct
advantage of the low cosi file transfer network services. In another variation, “distributed conferencing systems” are
now appearing which ailow the creation and maintenance of peralle! conferences or discussions on multiple hosts with
the users access the host nearest (or easiest or least expensive) and the hosts communicate with each other periodically
(hourly, a few times a day, daily, weekly or whatever is required to support the discussion activity) to exchange the
appropriate messsges. This approach, which can also take advantage of file transfer networks, presents particularly
interesting opportunities for the expansion of computer conferencing on a global scale, especially in those parts of
the world where individusl access to data communications links is either very difficult or very expensive (frequently
both).

In common with other types of computer-based messaging systams, the “asynchronous” nature of computer
conferencing has a number of advuntages for many types of communications, particularly in the ares of scieatific,
research and scholarly communications. These advantages include,

1) time independence - the end of "telephone tag". Many scientists and researchers interact with
colleagues on a global basis, across many time zones and frequently find it difficult to establish
“real time" telephone contact with pecple across the country, on the otherside of a continent or
halfway around the world. In most countries the postal systems have become too slow (aad the pace
of life too fast) to maintain the use of the mails as & regulsr means of research communications.
Computer based messaging systems eliminate this problem as they allow both the sender and
receiver to transmit / receive information at thelr convenience;

) tims independenca - eliminstion (or at least reduction) of the “instant response” or “off the top of
the head" reaction, unfiltered by thought and consideration. When someone is on the other end of a
trans-oceanic tolephone call there is a strong temptation to provide an instant response to a
question, & thought or a comment. Computer based mesaaging systems provide an opportunity for
reflection and a thoughtful, considered response;

3) facilitation of multiple langusge discussions. Real time verbal interactions with participants who
may not be completely fluent in the langusge being uzed can be difficult, time consuming and often
very frustrating. Being able to read a message at ones own speed, digest it, perhaps sook aid in
translating key points and them making a response can be a much more satisfying mode of
communication;

4) the potential for the reduction of at least some travel now used as & meens of scientific and scholarly
communications. Computer based messaging systems will never eliminste the necescity nor the
demand for face-to-face meetings. Nonetheless, in these days of increasing peessure on everyons's
time, declining research budgets and growing travel costs, any means of reducing unnecessary travel
will be welcomed by all concerned. even more importan?, computer-based
systoms can serve o facilitate the preper for face-to-face meetings, participation of of thoss
who could not atiend the meeting and follow-up after a “real" meeting,

In eddition to these features shared with other types of computer based messaging systems, computer
confereiwing systems offer a number of special advantages of particular interest to those in the scientific and research
community:
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1) by their very nature, they provide a type of structure and orgsnization for the discussion as well as a
collective memory for the group;

{2) they create an open-ended date-base of the interactions in discussion or exchange of information snd,
depending on the specific conferencing system, this “knowledge-base” may be sesrched to retrieve
material from the on-going discussion;

[€)] they create a common, easily identifiable sequence in which messages are added to a discussion and
thus provide an easy way to refer to specific contributions or to time and date stamp whea
something was said;

) this “instsnt tanscript” of the discussion that is created by the conferencing system can be
distributed ®© others as i3, or edited and formatted and published to meet particular needs;

) particularly powerful computer conferencing systems provide easy means of linking concepts or
items in a discussion and this linkage is shared by all participants in the conference.

A number of criticel factors cen be identified that will affect the success of computer conferencing activities

1 and which should be borne in mind by those who are considering the active use of such systems. In tvoad terms these
can be divided into two groups, “socisl or organizational” snd “techmical”. Among the critical “social/organizational”
i factors are:

1 participants must have a need to communicate and,cven more important, a willingness or desire to do
so. As is clearly indicated by the name of the pioneering computer conferencing system in the
United Stiates, EIES {the Eloctronic Information Exchange System), the exchange of information is
central to this concept;

(2) normally esch computer conference has a moderator who has some organizational and technical
sesponsibilities for the conference, but, must also play a key role in stimulating and guiding the
discussion in an sctive fashion. QGiven the potential for cultural, linguistic,geographic, educationai,
professional vaciations among the members of a computer conference, this role is frequently
absolutely criticai to the success of thess activities;

&) the presence in the conference of & key participant (or key participants) who by their stature in the
field, articulats contributions and general reputation can bring others into active involvement;

) peer group participation: success breeds more success in this activity as in most others. If people
feel they must participate, then the word will spread and the effect on involvement will be
cumulative;

(5) participation in computer based conferencing activities must be seen as a “good thing" in
institutional terms or people may hesitate to take the time to become seriously involved. This goes
beyond simply providing the means (technological and financial) but must also include ways of
recognizing contributions mads in this fashion as being as valuable as those done in “traditional”
ways;

(6) the abeence of any national political or legal barriers or inhibitions to the “free flow" of
information. Such barriers can range from legal prohibition of the use of computer based messaging
systems to very high taxation of equipment and services or expensive telecommunications network

access,
Among the “technical” factors that will directly affect the success of a computer conference one must include,
(1) roady access to access devices (terminals or personal computers and modems);
2) ready access to telecommunications facilities and services
¢ Jocal dial up voice grade lines
* leased voics or data circuits

* packet switched network access
[nationally and intemationally]

3) 8 stable, casy to use conferencing host system providing the features required for the partioular
information exchenge activity planned - and preferably with gateway links to other systems;

4) sppeopriate means of addressing concemns about the “security” of messages and information
exchanged via such systems by ensuring that good operating procedures are adhwred 1o and all
nocassary systems security measures are taken. In addition, provision may be made for encoding
messages as part of the host conferencing system itself or for the use of appropriate software by
participants 0 encode messages before they wre transmiited to the confercucing host;
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(5) good technicsl support for. use of the conferencing host

* manuals
* yser training
* on-line "help” and assistance
' * alternative sccess to technical support (e.g. by
telophone or telex).

4, decade of computer conferencing activity sround the world has led to many successful spplications of these
techniques 1o & wide range of situations and applications of the types indicated above. The pioneering EIES [New
Jersey Institute of Technology] and COM [Stockholm University] systems have been joined by many others in the
1980s to offer a wide range of conferencing opportunities. What is often surprising is not the number of successful
applications of computer conferencing, but the fact that it has not become even more widespread in use, particularly in
scientific communications. One can suggest some reasons for this including,

1) “technophobis”, "terminal fright";

) Iack of telecommunications infrastructure or terminal access decices;
3) lack of systems interconnection - the existence of multiple conferencing hosts to some extent has
fragmented activity in this area;
4) lack of awareness of the possibilities - and the value of opportunities such as those presented by
/ this panel to discuss the possibilities presented by the availability of such systems;

&) the possibility that maybe people really don't want to talk to each other at least not to the extent
we sometimes believe. The volume of messages exchanged on networks such as BITNET, EARN,
ARPANET, USENET, etc. would indicate that should not be a problem.

As a genre, computer conferencing systems do have ths potential to greatly facilitate world-wide collaborative
activities among scientists, researchers and scholass. It is 4 *natural” for use by the AGARD community in the years
ahead. Combined with ever improving telecommunications snd computing facilities (from personal workstations to
major central computer installations) it can be a very powerful tool for the transfer of information in all areas of
research and development.




0“: 14-1

APPLICATIONS TO THE AEROSPACE AND DEFENSE R&D COMMUNITY
THE DOD CCMPUTER-AIDED ACQUISITION AND LOGISTICS SUPPORT
{CALS) INITIATIVE

by

¢ Kurt N.Molholm
Administrator
U.S. Detense Technical Information Center
Cameron Station, Alexandria, VA 22304-6145
United States

SUMMARY: The U.S. Department of Defznse {Dob) omputer-aided Acquisition and
Logistics Support (CALS) initiative is directed toward improving the design,
development, and support of weapons systems through the use of current and emerging
computer technology. CALS emphasizes greater utilization of information contained in
DoD and contractor databases to provide optimum, economic weapon system support using
electronic transfer of information to the maximum amount possible.

INTRODUCTION: I recently read that the first P-4 fighter aircraft built in 1958 had
500,000 pages of technical and training documentation and that the B1-B bomber has
doubled that amount - a million pages, nearly 1/3 mile of paper.(l) Additionally, 20
percent of these million pages require annual updating. I understand the B2 bomber
will be supported by 2 million pages of technical documentation.(2) That's both a
lot of paper and a 1lot of complexity. Someone from NASA told me that 1f the
technical manuals on board the U.S., Space Shuttle could be placed on CD-ROM or some
similar technology and a device to read them could be placed on board the spacecraft,
the result would be the ability to add one or two more people to the payload.

As you can tell from my title, I am not from an aerospace research and development
organization - nor have I ever heen. 1In fact, most all of my career I've worked in
the area ¢f logistics support of operational systems. Why then is it appropriate for
me to speak at this session -~ a session discussing applications of electronic
information transfer to the aerospace and defense R&D community? There are several
reasons, but I'l1 limit myself to two. Pirst, logistics concerns are encountered in
the earliest phases of the weapon system acquisition process and continue as problems
to be resolved throughout the systems lifecycle, These include initial implications
of systems design; specification, development, and delivery of logistics and
technical information; planning and control of funding and resources to ensure the
timely response to related requirements; definition of interfaces between DoD and
industry for procurement and fabrication needs; development of support concepts and
maintenance strategies; and dealing with all changes that impact system support. It
seems reasonable that the sooner potential logistics problems or poor interfaces are
discovered, and solutions for them developed, the more reliable a weapons system will
be and result in higher availability to perform its mission.

The situation being addressed, however, is far greater than just the development of
weapons systems, This background astatement from the SAE Specification for an
Automated Interchange of Standards Data points this out:

“The aerogpace industry, government agencies, and
industrial societies share a common interest in
exchanging data in electronic form because the
exchange of information in printed paper form is
proving to be more costly in overall handling and use,
Also, as industry and government continue their
evolution toward higher levels of automation,

the need exists to provide data in machine

gsensible form so that computer systems can

process and operate on the data.*(3)

Thus, the second reason for my speaking here. The organization I represent is a key

element of the U,S, Dob Scientific and Technical Information Program, Sclentific and
~ Technical Information (8T} importance in the defense and aerospace environment {a
: pervasive., The capability to effectively and efficiently use the enormous amounts of
information ~ to filter, digest, consolidate, reorganize, add, transfer, and share it
- is critical to both the economic health and the defense gtrength of the NATO member
nations, as well as to the strength of the alliance itgelf, The CALS Program is a
strategy designed to create within the DoD - and the Defense induatry - an integrated
"system of systems” that can create, tranaform, store, reproduce, change, distribute,
and use information as it evolves through the design, manufacture, mslatenance, and
logistics support of Defense weapona systems and equipment. The aspecific focus of
CALS is on the automation of weapon system technical information over the aysten's
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life cycle, but the information transfer problem being addressed by CALS is a generic
one. It's a challenge of all who manage or use information - obviously this includes
nearly everyone.

BACKGROUND: Planning and implementation of CALS began with a Joint DoD/Industry
study and continues to be managed as a joint effort. 1In April 1984 the Tnatitute for
} Defense Analyses was tasked Jjointly dy the then U.S, Undersecretary of Defense €for
! Resear~h & Development and the Assistant Secretary of Defense for Manpower,
Tnatallations, and Logistids to assemble a task force of seulor industry and
government logisticlans to examine the challenges faced in applying new and emerging
computer technology to improve the 1logistics suppoit process. The task force was
given a charter to "develop a strategy and a recommeaded master plan fer computer-
aided logistics support."(5) Thus began one of the largest - and most fundamental -
changes in the way DoD and its contractors will develop weapons systems in the
future. It is more than just a better way to transfer technical information and
; data. It changes the relationship of the davelopers and the logisticians by alliowing
all elements to participate very early in the devealopment process, It allows the
full application of the concept of concurrent engineering., (See FIGURE 1.)

CONCURRENT DESIGN

/ ¢ “GET T RIGHT THE ARST TIME®

4 COMPREZISION OF DESIGN &

CONCURHRENT DESIGN TEAM DEVELOPMENT TIME

PERFORMANCE, UFE-CYCLE COST, QUALITY,

+ LOWEST UFE-CYCLE COSTS

SUPPORTABILITY
s _,,i.m
REQUIREMENTS ‘
/ MANUFACTURING ; | MANUFACYURINGL. el OPERATIONS |
\\\ ‘ ‘\\ '
ENGINEERING )
GNEER] SUPPORT SYSTEMS
i
FIGURE 1

énla study the Institute for Defenae Analyses (IDA) defined concurrent eangineecing ag
! oliowa:
]

. ", . . a syatematic apptoach to the integrated,
concurrent design of products and thelir
related procesacs, including manufacture and
) gupport. This approach {s iptended to cause the
developers, from the outgset, to coneider all elements
of the product life cycle from conception through
disposal, including quality, cost, schedule, and
uger requirements.™(6)
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The IDA study €cund, among other things, that "Companies that have iaplemented
concurrent engineering report that they are producing higher dquality products at
lower cost and in less time than they were able to previously." The CALS mission is
to improve the entire weapons system acquisition and support process, The titles of
the four working subgroups of the original CALS task force indicate the magnitude of
the task:

Policy/Legal Constrairnts Subgroup - included intellectual property rights and
the wording of contract claures.

Architecture Subgroup -~ included consideration of such things as where
datastores should reside, interoperability and relationship to existing databases.

Information Requirementg Subqroup - included determining what data is
required, how that data relates to current data delivery requirements, and how the
} transition from paper data to digital delivery is to be made.

Technical Iss:ies Subgroup - included such things as format standards for
! graniics and text data that permit exchangaes between incompatible hardware/software
gyscens and access control and integrity.

1 WHAT IS CALS? Presently, most engingering drawings and related narratives are
; produced on paper. Such blueprii.ts are not always legible, are difficult to transmit
to other users, and require a large amount of storage space. DoD's CALS Program will
require "paperless”™ acquisition of technical data. This will inciude digitization of
enaineering drawings, their electronic transmission, and electronic ordering/payment
for technical data, The 3rrategy will be to not contract with suppliers who are
cnwilling to do business in a "paperless®™ mode. Digitization of technical data and
automated ordering/payaznts will improve data quality, speed up data access, and
reduce data storage costs.

The irony 1is that nosc dssign, englneering, and manufacturing, aided by <Computer
Aided Desiqgn (CADj., Computer Ailded Bngineaering (CAE), and Computer Aldad
Manufacturing (CAM) technology, is done without relying on paper. The drawings are
produced to meet contract demands fo:; asupporting documentation and archival purposes.
A fur*her irony 18 they are quites cofte;. moved fror paper media to another media,
probably microfiche, Prom this storage media they may again be printsd back oa paper
{f the tinal use requires this media,

Several undesiruble conditiens result, Por exampls, CAD is designed to allow three
dimensional representations and aljow these repregentations. to be viewed from
different perspectives at a ‘uger's command. Drawings ate two dimenaional. Thus,
printing a CAD representation does not provide a complete picture. Second, the
progresslon from electronic media to paper to microform to paper again resulta in
some degree of losas of clarity. Pinally, it {s JdJuplicative -~ requiring multiple
input and output functlona to be done that add nothing exsept change the nedia.
Addad to this (s the probability that this {s occurring wany times for the same data
ahows the potential for subatantial revings in both time and money.

All of the ogbiectives of CALS cai be reduced te three basic objectives:

1. Reduced acquisition and auppott costs,
2. Iaproved quality and timseliness of technical information.
3. Ispreved responasiveness of industry.

Ag CALS {» implemented the benatity will be =aany. Logliutice consideration will be
{ included i{n the initisl deslgn and thus increase wveapons system relfability and
availabiliiry. The weapons system acquisition process will aee increased efficiency.
Weapons syptems couts aan be reduced tirtough the posaible use of existing parts, by
reducing the nusber of dupliciate Ltema, and slioving more interchangeability and
asubstitutabiliity of parts, Improved planning through the CALS, the putential for
5 increased competition, and the {dentification of moOre soutces of supply, DPius the
abllity for faster procuremente adds up to lover costs and bettor supported weapons
systams. One article I read stated that the 0.8, Alr Porce will save 5135 wmillion
anhually just in the cost of updating manuale.
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WHO WILL USE CALS? Although its title may 1lead one to believe that CALS has an
audience limited to mostly the logistics community, this is an incorrect assumption.
CALS deals with the whole set of deliverabhles to the government and covers the entire
11{fe cycle of a military product, If, for example, a CAD/CAM system can manipulate
data to display an entire system - or a portic of a system - f£rom many angles then
why can't that same data be used for training. Why not add some animation and sound
and have a moving, talking picture replace a static picture in a technical mnanual?
Why not provide the maintenance person with a small, portable display device that can
dial into the appropriate database and then Jdisplay the data 1in an animated form?
This could resul. in not only savings in paper but in reduced training because the
training guides and maintenance hints could be incorporated into the displayed data.
This is not something that will be happening sometime in the diastant future.
Starting with the B2 Stealth Bomber, people working on the flight 1line will use a
small hand-held device to help spot trouble, explain solutions, and display
drawings. (6)

who then will be CALS users? The standardization community - the procurement
community - the military system design and development community - the maintenance
community, in addition to the logistics community will all use and benefit from CALS.
Prime contractors and subcontractors, as well as government organizations, will be
included among the members of the CALS user community. CALS will affect more than
just the U.S. DoD and its contractors. Since many of the standards being developed
or adopted for CALS have or will become U.S. Pederal Information Processing Standards
(PIPS) they must also be used by other U.S. Government agencies. There |is
conalderable talk of NATG adopting CALS, or a CALS-like requirement. This would
probably result in NATO member nations following suit., So CALS appears to be a
significant change agent,

CALS IMPLEMENTATION STRATEGY. CALS is bheing implemented 1in two phases. Phase I
seeks to replace paper documents with electronic file exchanges based on universal
standards, It also seaeks to restructure the way technical databases are wused, This
should enable engineers, and others, to enter information once and have thae data
available to anyone using the system. Phase I is to be completed in the 1991-92
timeframe.

*hase 1I includes a complete redo of the computar and commanications process to allow
tae shared datasbase to be exploited using an advanced Standard Query Language {SQL}.
1f it works, and {f telecommunications and database sgecyrity problems can be
resclved, DoD &nd the contractors should be able to obtain all the engineoring
drawings and other weapons systermo specifications from a single databaae starting (n
the early 19903 (FIGURE 2}.

CALS IMPLEMENTATION STRATEGY
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PIGURE 2
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I balieve the two most significant areas CALS is dealing with in its implementation
are the development and implementation of standards and accelerating advances in
technology, including methods to assure procection of unclassified but sensitive
information.

The CALS implementation strategy includes:

1. The devcelopment and testing of standards for digital technical data
interchange and integrated databases.

2. The sponsoring of technology development and demonstrations for the
integration o¢f technical data process and 1integration of ra2liability and
maintainability with design.

3. The implemencation of CALS standards in weapons systems contracts and
incentives to encourage industry investwment,

4, The implementation cf CALS standards and integration requirements into
DoD infrastructure, architecture planning, and modernization.

wWhila CALS 1is accelerating the acceptance and work on several emerging text and
graghical standards, inciuding PL"S (Product Data Exchange Specification) ané the
CCITT Group 4 raster image specifications, it is not waiting for a complete set ot
standards to mature. Phase I, for example, uses present and available standards with
its focus on deta interchange, A Military Standards Document, MIL-STD-1840A, sets
the rules for organizing flles into a document deliverable in digital form., It
includes SGML (Stardard Generalized Markup Language) for specifying the structure of
text documents and IGES (Initial Graphics Exchange Standard), for drawings. To
achieve the finai goal, communications protocols, databases, and text, document
illustration, and imagery structures are all being specified and standardized (FIGURE
3 (T)

CALS STANDARDS IMPLEMENTATION

GTANDARD TYPE COMMENTS
2800 Text: Text is "marked-up® with tags that flag the logical structure of the T
gl;:;d Ga1n$alG!reti) Markup dogt;mants:truclure document. The structure and set of tags are defined in a document
and formal - M. "
Language & Output Spactication type definkion (DTD). MIL-M-28001 spacilies the CALS DTD for
technical manuals
MIL-M-2800C (15.€, Engineering Drawings Drawing Is tranalered as a sat of standard *objects® {such as fines,
Initial Graphi . boxes, eic.) with assoclated enginesring informatior.. The receiving
Snmidfr::p ies Exch..ago system can show tha object from a ¢hosen point of view,
Technical Hlustrations Unlike IGES, which contains dimensioning end othar enyinearing
MIL-M-28003 (CGM) data, CGM contains information soley rbout the iltustration. CGMis
Computar Graphics Metatile a cuinpad, relatively simple two dimensknal graphics
rapresenation system,
MIL-M-28002 (CCITT/4) Raster Irnagos Raster images, such as digitizad photas and othor graphics that can
lntgrnational Consultative b stored as a serlas of lines (rastr rg) conslating ol arrays of dots, as
Committee for Telegraphy and in FAX transmission.
Talephony
MIL-M-28001 Tape Tra::ster of CALS The umbtella standard tor CALS. Wt contalns spacitications for lape
material to Dol autput and also elersnces the above CALS Intsrchanga tormats.

Adaptad trom Imenieat MILSPEC UPDATE, Spring 1989, Interleal, Inc., Cambridge, MA, USA

FIGURE 3
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CALS is also helping accelerate the implementation of emerging informaticn technology
by sponsoring technology development and demonstrations for the integration of
techaical data processes and for the integration of reliability and maintainability
considerations with design, To meet its ultimate Phase II objectives, CALS must
fully expleit communicationa and computer capabilities (PIGURE 4), some of which are
still not economically viable, Por example, we can now "print on demand™ information
on computer terminals, put today's capability, particularly telecommunication
capability, canaot economically (aud probably not withi.. the technical "state of the
art™ either) support high volume loads which include an intermix of text and
graphics., 1If we add color and three dimensional representations, we far exceed
present telecommunication capabilities. Portunately, the tremendous benefits to both
government and industry provide a myriad of opportunities for privately invested
information tecknology initlatives in addition to theose that are DoD-sponsored.

—-— -
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SUMMARY. This then la CALS, an effort of the U.S. Department of Defense to more

efficiently manage the unbelievably large - and growing - amounts of technical data
and information supporting every weapons system. Benefits, from an industry
perspective, include productivity gains through automation and integration - by

reducing the effort in the transition from design to manufacturing, by reducing

redundancy in data preparation, and allowing near paperless data interchange between
! prime contractors and their subcontractors. With improved productivity will come

improved quality of both product design and data. From DoD's perspective, these

gains will shorten acquisition leadtimes, provide more timely, accurate and timely

datr, and reduce costs in both the acquisition and operation gegments of a weapon
| systems life cycle.

i CALS provides a unique opportunity to achieve major productivity and quality
l improvements through carefully planned and managed investment by both government and
industry. 1Initially, the changes will be gradual, as building blocks are put in
place and specific portions ¢f the weapon system 1life cycle are enhanced. The
standards portion of these building blocks will affect nearly every community which
produces documents, not just those in the weapons systems development community .(8)

. As the cumulative impact of CALS integration and infrastructure is realized, more
! far-reaching changes will occur in the way functions are accomplished, leading to
! better products, improved productivity, and reduced cost.
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TRANSFERY ELECTRONIQUE DE ,L'INFORMATION
APPLICATIONS DANS LA SOCIETE "AEROSPATIALE"

par

Oleg Lavroff
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Chef du Centre d'Information Documentaire Commun
12, rue Pasteur - B.P. 76
92152 Suresnhes Cedex
France

Résumé

Dans les grandes Entreprises 1le transfert électronique de
1'information devient un des moyens stratégiques dans les prises de
décisions au niveau des Directions Générales, des Bureaux d'Etudes et
des équipes de Maintenance.

L'Aérospatiale développe et gdre des Bases et Banques de Données
internes “online* dans 1le domaine des {informations &conomiques,
techniques et socfales. La mise en application et 1'utiiisation des
nouvelies technologies dans le domaine des réseaux de communication
(RNIS : Réseau Numérique lngégration de Service) géndre de nouvelles
possibilités dans le transfert des documents primaires (utiiisation
des DOK - Disques Optiques Numériques -). Des &tudes de faisabilité
sont en cours et montreront si ces systdmes présentent un intérét pour
le groupe industriel Aerospatiale (colt/efficacité).

L'Aerospatiale étudie également les possibilitéds que présentent
1'utilisation des CD-IOM. Plusieurs projets, dans le domaine de la
terminologie et 1'aide aux traducteurs, sera disponible 3 la fin de
cette annde. D'autres projets, développés par 1la Direction de
1'Aprds-Vente de la Division Avions, portent sur la diffusion des
manuels d'entretien, de maintenance d'avions et descriptifs de divers
systémes et sont en phase de qualification.

INTRODUCTION

Le théme du transfert électronique de 1'information est un sujet
qui préoccupe depuis fort lonatemps le Groupe Aerospatiale 3 tous ses
niveaux hiérarchiques de prises de décistons.

Le Groupe Aerospatiale est une grande Société aéronautique et
spatiale frangalse. Ses produits et ses &tudes sont parfaitement
connus. On peut citer pour mémoire Concorde, Airbus pour les avions,
Gazelle, Dauphin pour les hélicoptdres, Artane, Hermds pour 1'espace
et certains engins et misstles dans le domaine de )'armement.

La Soctété comprend ~ 33 000 personnes (dont 75 % de Cadres et
techniciens), son chiffre d'affaires est de 29 milllards de frangs
frangats dont 70 % A 1'exportation. Ce dernfer chiffre indique que
pour exister et &tre prdsent sur les marchés mondiaux, nous devons
dtre compétitifs et 1'@tre de plus en plus. Etre compétitif cela
fmplique que nous devons, par tous les moyens, balsser nos colts de
production. Hors pour baisser les colts de production une seule
solution possible, agir sur tous Ves &léments pris en compte dans le
calcul des colts de production.
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L'information et la documentation se trouve &tre un des éléments
pris en compte dans ce calcul. I1 faut également signaler que dans
toutes les Grandes sociétés 1'information et 1la documentation
commencent maintenant a &tre considérées comme un outil stratégique
nécessaire & utiliser avant outes prises de décision; i1 faut donc
absolument fournir la bonne information et au bon moment. Ce principe
peut permettre dans certains cas d'éviter des erreurs d'appréciation
sur tel et tel pays, ou tel et tel produit a lancer et par 13 méme
engendrer des dépenses importantes inutiies.

Le concept information/documentation cité dans cet exposé concerne
1'information externe et interne a la Société. I1 faut signaler que
de plus en plus les ingénieurs des B.E. demandent & &tre informés
dans un seul "bloc", non seulement sur ce qui se passe a 1'extérieur
de la Société, mais également a T1'intérieur de sa Société.
L'information demandée porte sur 1'information technique générale
(congrds, articles de revues, documents, ouvrages, etc ...) mais
également sur la normalisation (interne/externe), les brevets
(interne/externe) et le “"savoir faire" de 1a Société.

De plus le concept documentation englobe également la
documentation technique émise par les Directions des Aprés-Vente
(maruel de maintenance, descriptif des systémes, ...).

Ainsi donc, 1'information/documentation étant 1'un des éléments
inclus dans les colts de production, nous devons par tous les moyens
diminuer son colt, la mettre & disposition des utilisateurs en
évitant les intermédiaires qui alourdissent les temps de diffusion
des documents primaires, c'est-a-dire la recherche manuelle des
documents dans les archives, effectuer leur reproduction et
i'expédition par la poste.

Nous développons et nous gérons des Banques de Données internes
Société dans le domaine des informations économiques et techniques.
Pour la normalisation, un systéme, depuis 1la saisie Jusqu'd
1'affichage des textes complets a 1'écran, suite & une recherche
bibliographique, est en cours d'étude et de rédalisation et sera
opérationneile dans le courant de 1'année prochaine.

Une étude semblable est menée pour la Propriété Industrielle et le
recensement du “savoir faire" pour un de nos Etablissements considéré
comme “site pilote". Il s'agit en fait du Centre Commun de Recherches
Aérospatiale situé a Paris.

Par ailleurs, 1les Directions des Aprds-Ventes commencent A
diffuser a titre expérimental des CD-ROM } leurs clients. Ces CD-ROM
comportent les manuels d'entretien, de maintenance et descriptifs de
divers systémes équipant les avions et hélicoptdres.

Cans le domaine de la terminologie et de 1'atde aux traducteurs,
1'Aerospatiale diffusera dans quelques mois un CD-ROM comportant une
ganguet?e Données terminologiques associée 3 un logiclial d'atde A la

raduction.

L'utilisation de la TAOD (Traductfon Assistée par Ordinateur)
devrait également accélérer la connaissance et le transfert de
1'information d'une part, par la supressfon des barridres
Hnguistiques et d'autre part, par la fourniture directe aux
demandeurs des textes A traduire.

Sans trop entver dans les détatls, volct 1les principales
applications développées dans le domaine du transfert électronique de
1'information dans 1a Société Aerospatiale.




IBLI PHIQUE INE

La base actuelle, tout a fait classique, permet d'accéder, apreés
une recherche, a des références bibliographiques. L'utilisateur peut
ensuite demander des préts de documents a son Centre de documentation.

Une étude en cours, qui devrait déboucher sur un systéme
opérationnel en 1990, doit permettre de définir l1a solution & adopter
visant & fournir "en ligne" les documents demandés. Faut-il stocker
sur disque optique numérique tous les documents signalés dans 1a Base?
Faut-i1 les scanneriser et les archiver dans un Centre informatique?
Sera-t-i1 possible d'utiliser les réseaux RNIS (Réseau Numérique 3
Intégration de Service)? Faut-il archiver sur des CD-ROM et diffuser
ces disques dans les divers Centres de Documentation ? Faut-il
scanneriser uniquement les documents demandés et les archiver ensuite
sur un DON ou au Centre Informatique ? La solution retenue tiendra
compte du montant de 1'investissement & prévoir associé a la notion du
“colt/efficacité" dont pourront bénéficier les utilisateurs.

Nous comptons #galement y inclure une sélection des pages de titre des
notes internes de la Société.

BASE DE DONNEES MACRO-ECONOMIQUES

Dans le cadre général de 1'information Société, une base de données
macro-économiques sur les pays a été mise en place pour servir d'outil
commun de référence. L'objectif principal est de répondre aux besoins
des Directions Commerciales dans leur vrecherche des marchés
internationaux.

Il est évident que pour répondre 3 ces besoins 1'information doit
8tre {intégralement disponible en 1ligne dans tous les lieux de la
Société et de nos coopérants.

A cet effet la Base est accessible soit par le réseau interne
Société, soit par les réseaux de télécommunications via Transpac.

BASE DE_DONNEES NORMALISATION

La Base actuelle permet d'accéder, aprds une recherche, 3 des
références de normes (normes finternes Société et externes). Par la
sutte 1'utilisateur peut a partir d'une bibliothdque (sur support
microfiims et microfiches) disponible dans tous les Etablissements de
1a Société obtenir les normes recherchées.

Une expérience est actuellement en cours afin de tester un nouveau
systéme permettant d'accéder directement aux normes compldtes (texte
et figures). Le systdme fonctionne pour un nombre réduit de documents
et utilise un logiciel de PAD IBM (DCF - Document Capacity Facility).
La Base dans sa nouvelle version sera opérationnelle au cours de
1'année 1990.

Cette solution reste ouverte A 1‘'adjonction d'un systéme de
traduction automatique qui permettra de réduire considérablement les
tolts et les délals de diffusion dos normes dans des langues
différentes.

St ce systdme s'avdre souple, convivial et performant en
utilisation courante, 11 pourrait également s‘'appliquer 3 la gestion
du “savolr faire® de la Société avec 1‘archivage des documents
correspondants.
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Cette base de données, a mise & Jour permanente par des
terminologues de la Société et des partenaires européens, permet de
disposer en ligne dans plusieurs langues de toute la terminologie du
domaine aéronautique et spatial. Elle présente 1'avantage de pouvoir
supprimer 1'édition de dictionnaires sur support papier et permet &
chaque rédacteur de notice ou & des traducteurs de gérer sa propre
terT;nglogie et par la suite d'enrichir la Base de données de la
Sociéts.

L'édition de cette Base sur CD-ROM, prévue en fin d'année,
permettra de disposer d'une aide a 1la trvaduction et a certains
traducteurs de corriger plus facilement et plus rapidement des textes
traduits automatiquement par la machine. Ceci pourrait &tre par
exemple le cas dans le domaine de la normalisation.

ENTATION TE E_EMISE PAR LES APRES-VENTE

La Direction Apras-Ventes de la Division Avions a présenté au cours
du dernier Salon Aéronautique du Bourget différents systémes destinés
a accélérer le transfert de 1'information et a faciliter au sein des
compagnies 1'exploitation de leurs avions.

Ces divers systdmes permettent de gérer sur micro-informatique
(avec des supports DON ou CD-ROM) toutes les informations techniques
relatives & un appareil. Les nouvelles techniques wutilisées
permettront de supprimer 1le support papier et de gérer toute la
documentation d'une manidre automatique. Les compagnies pourront étre
relides directement par informatique aux Bases de données de
1'Aérospatiale et 1les réponses en 1ligne permettront de réduire
considérablement les délais d'intervention et de livraison des pidces
de rechange.

Parmi Yes différents systdmes mis au point on peut citer :
¢ MIPS : Maintenance Information Planning System

Le systéme permet aux compagnies de gérer elles-mémes
l‘$ntr§tien de leur flotte. Les principaux avantages sont les
sutvants :

. Optimisation des opérations de maintenance et d'entretien;
. Réduction du temps d'immobilisation au sol de 1'avion;
. Coordination avec les opérations annexes d 1'entretien.

Le systime fonctionne sur mini-ordinateur (IBM 36, 38 - IBM AS
400 - HP 3000) et en début de 1'année 1990 sur IBM PC/PS et
compatibles.

o CAATS : Computer Assisted Aircraft Trouble Shooting

Le systéme présente une 1iste de causes possibles & chaque étape
de la recherche de panne. Il permet un gain de temps de
dépannage, 1dve certaines ambiguités, permet 3 des
non-spécialistes Y'utilisation d'une méthode de dépannage.

Le systdme fonctionne sur micro-ordinateur de type IBM PC ou
- compatible.
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e ADRES : Aircraft Documentation Retrieval System

Ce systéme permet de consulter la documentation sur écran (2
partir d'un DON ou CD-ROM) et de sélectionner les informations
(textes et images sur plus de 200 000 pages).

Le systéme fonctionne sur des micros compatibles AT,
configuration adaptable sous DOS, UNIX, Macintosh, etc ...

e APEX : Advanced Project for European Information Exchange

Le systéme permettra aux compagnies de se connecter a une base
documentaire du constructeur afin de consulter en temps réel la
documentation technique de 1'avion et obtenir en Tligne une
réponse a toute demande concernant 1la documentation de
maintenance.

Le systeme est actuellement en cours de développement sur
programme "pilote" avec un client "pilote" et devrait &tre
opérationnel au cours du 3éme trimestre 1990.

e QPAL : Order Processing Automated Online

Le systeme permet & une compagnie de se connecter sur
1'ordinateur central d'Aerospatiale pour gérer 1'ensemble de ses
demandes et achats de pieces de rechange.

Le systéme permet également de suivre 1'état de ses
approvisionnements, de ses stocks et de ses magasins.

Pour se connecter au systéme 1'utilisateur a le choix entre 2
solutions: Soit un écran IBM type 3276 ou IBM PC avec carte de
té1écommunication intégrée, soit avec une imprimante comportant
un ou plusieurs écrans compatibles IBM;

En ce qui concerne la Division Hélicopteéres, on peut citer le
systeme SADA (Systéme Automatisé de Documentation Aérospatiale). Ce
systéme gére 1la documentation de 350 clients (1000 manuels
personnalisés) répartis dans le monde entier.

L'information est diffusée sur des DON et consultable sur des
réseaux Ethernet.

CONCLUSTONS

Ainsi, Tles applications énumérées ci-avant montrent les efforts
entrepris par 1'Aerospatiale visant & profiter pletnement des
nouvelles technologies qui nous permettront de diminuer les délais de
transmission de la documentation et de 1'information dont nous avons
besoin (pour nos études de marchés et les B.E.) et de répondre en
temps réel aux questions posées par nos clients.

La messagerie électronique n'a pas été mentionnée, mais cect n'est
pas un oubli. En ce qui nous concerne cette application n'a pas
rencontré le succds attendu. Par contre on assiste A une tris forte
croissance de 1'utilisation du téléfax, jugé beaucoup plus convivial
que la messagerie électronique.

Dans 1a mesure o0 un systdme de traduction automatique rerformant sera
disporible sur le marché on pourra noter 1'importance que prendra la
traduction automatique dans le transfert électronique de 1'information.
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INFORMATION TECHNOLOGY APPLICATIONS:
A BRITISH AEROSPACE MILITARY AIRCRAFT LTD VIEW

by

MrK.Hall
Manager, Project Management Systems
British Aerospace Plc
} Warton Aerodrome
Preston, Lancs, PR4 1AX
United Kingdom

f/ 1.  SUMMARY

i A view of the use and impact of Information Techroclogy in BAe Military
Aircraft Ltd is presented. A precis of the current and expected business
market place is included to give perspective to the importance of this
industrial sector. The current situation is described with reference to
typical conflicting requirements and the dynamic, competitive background.
An example of a high level integrated Business Architecture is included
which comprises a basic element of information flow in a company. Many of
the components of an I.T. system focus in the Project Management activity,
and consequently a system used for the Management of Projects is described
in more detail. This illustrates in more depth the nature and complexity
of one of the main activities in Aerospace, and gives in addition an
indication of the investment and timescales involved in such large-scale
projects. Some conclusions are presented for consideration as policy
guidelines for adoption by the AGARD panel.

2.  GENERAL BACKGROUND AND INTRODUCTION

The British Aerospace industry has a very good reputation in applying high
technology and innovation to products which have to compete in a
world-wide market place. Many of these products are dependant upon
collabovative arrangements in which the team members are separated
geographically, have different skills and experience and different
cultural backgrounds.

Britain’s share of the aserospace market is about 158, corresponding to an
annual turnover of about £8 billion in 1986. A view over the next two
decades suggests that the military content of the world aerospace market
will be about 338, of which the largest element is Combat Systems and
aircraft. The current key technology driver of the military market and
hence the aerospace scene, s the fighter. This 1s expected to be
augnented by the increasing emphasis on space over the next 20 years.
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Currently, the British Aerospace industry employs some 200,000 people
deployed in 3 major contractors with airframe or total systems capability,
9 engine and major systems companies and about 300 equipment suppliers. A&
further 2,000 aircraft related suppliers and a total of about 15,000
companies of all kinds completes the UK industrial structure.

The BAe Group of Companies employed 131,000 people at.the end of 1988, of
which 57,600 were concerned with Defence Systems. Military Aircraft sales
in 1988 amounted to £1,659 million.

It will be appreciated that the quality of management and the information
) needed in the management and engineering processes must be of the highest
order to ensure profitable survival in the extremely complex, high quality
and commercially demanding market place. Three essential principles have
! guided the British Aerospace industry in pursuing this aim:

- a capability to design, develop, make and market complete vehicles
and systems must be maintained.

- a technical competitive edge must be sustained.
( - There must be continuing effort to reduce unit costs.

Information Technology is a fundamental core of these three principles and
can be used to make significant improvements to the performance of our
business. The following sections of this paper illustrate an approach
being used in British Aerospace Military Aircraft Ltd, which leads to an
example of a particular application in the key field of the Management of
Projects.

3. BAe MAL APPROACH AND CURRENT SITUATION

It was recognised in the early 1980's that a long-term view of our
business and 1its dependencies upon electronic data processing,
communications, information and the related systems was needed.

Two main features emerged:

- a considerable investment in computer-based technology, training,
support etc, must be expected as a way of easing communications
problems associated with many dispersed sites and collaborating
companies, and as a means of cost effective added value improvements.

- solutions should remain valid dirrespective of changing bLusiness
opportunities and organisation.

Conslderable assets already existed in the Company, of course, and
vhenever possible, such assets would form the basis of future systems and
standards.

A continuing awareneis atarted to surface; those organisations haviag
information will make money from it or through it; those organisaticns
without the information will have to pay to acquire it.
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There are two consequences to this which were considered important:

information (and possibly the information system) is a marketable
commedity.

a company's success in the future will be linked closely to its
success in the exploitation of information technology and in
particular to the data.

The survey mentioned above provided confirmation that what are now
recognised as typical IT opportunities were relevant to our business.
Such opportunities include:

improved productivity

better competitive edge

reduced timescales

closer collaboration

more streaxlined management

better commonality of standards across sites

more operational flexibility

constructive change of workforce skill levels

reductions in IT costs will create further opportunities.

Limitations and trends in the current technology were recognised also, and
included:

-

Difficulty of choosing a stable and mature IT supplier(s) against a
background where strong competition and changing industry alliances
occur,

The need for increased communications network capabilities in the
1990’s and beyond. Such features as Local area network to wide area
network gateways, fibre optic standards such as Fibre Distributed
Data Interface are expected to form the basis.

The need for more open standards, for example Open System
Interconnection bridged to Systems Natwork Architecture.

Integrated service digitsl networks will enable speech, data and
image to be carried on the sane lines and exchanges, but are not yet
available widely.

Computing power dincreases will continue, enabling wmore use of
relational data base software, structured query languages, coamputer
dratting and improved graphical outputs to bacowe comsonplace.

The limits in the use of artificlal intelligence and knowledge based
systexs will continus to be eased.

in addition to these technological boundaries, it muat be appreciated that
a rather dslicate synergy with Custower influsnces frequently has to be
achisved and this may limit cur ability to be self-determining.

The culmination of ths approsch and work outlined sbove led to a suite of
conceptual office and business systems wvhich were considexed key to
British Asrospace’s operations in the future. Concentrating on the latter
in this paper, these systems vere related in a structured methodology at
various levels to an Overall Business Architecture (fig. 16-1).
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This was defined first in 1985, since when progress has been made in
providing system definitions and solutions on a broad front. There have
been company reorganisations and other external factors emerging (e.g.
Computer Aided Acquisition and Logistics Support) during the last 4 years,
but the basic concept has not changed fundamentally. It will be
appreciated that the gystems contained in the architecture are of
considerable size and complexity; consequently it is to be expected that
progress on these systems has not been uniform.

Nevertheless, some implementation and productive use is now accomplished
and the next two sections of this paper will describe one of the key
systems in the Overall Business Architecture, and give some examples of
its use. This system is called PROMIS - PROject Management Integrated

‘ System.

1 4.  THE MANAGEMENT OF PROJECTS - A Systems Exomple

Fig. 16.2 {llustrates simplistically the major factors upon which the
successful management of any project depends. Naturally, these factors
assume different degrees of importance against different business
scenarios and also as the life cycle of & particular project develops.
The Military Aircraft scenme typically contains relatively high risk
(commercial and tecknological), has several end users (but not necessarily
customurs), several major collaborators and a life cycle of several
decades. Each of the factors in fig. 16.2 requires the existence and use
of sub-systems and standards to ensure control and predictability of the
product to ensure in turn a profitable contribution to the business of the
Company.

Additionally, cthare are two fuandamental requirements of the overall
Ranagezent systewm:

- active management control and feedback capability
- the sbility to produce credibls executive management reports.

Compiling all such requirements leads to tha assentisl strategic
objectives of an integrated system to manage projects. Similar work
resulcs in the compilation of the data flows and information content of
the data bases and consolidation of all objectives with the detailed
requirements leads to a specification against which a solution can be
designed.

At this stage, it may bo helpful to review soms of the major conflicts in
system attributes and to make decisions as early as possible in tha systenm
life cycle upon those attributes eritical to its success, Some of thess
attributes sre illustrated in fig. 16-3. The fellowing wlicy usoisions
were takon early in the definition stage of the sygbem:

- the system should contain macros, clgoritnms and sisudard srithustic
such that oany users would pretent uaifors tresulta to higher
sanageaent. '

- users must be discouraged from tecomfng ‘experty’ in the systes or
its language, but encouraged to use the systed as s tool for sansging
projects. : :




Much of the above will be recognisable generally in the life cycle of many
systems. Turning our attention to the specific system for the management
of projects, concurrent with the BAe initiatives described in section 2 of
this paper, the European Fighter Aircraft project (EFA) was gathering
mementum and an early requirement was that the Project Management must be
aided by automation. It has been our experience that to succeed with a
system implementation, a ‘lead project’ is necessary.

EFA PROVIDED THAT LEAD PROJECT.

Over the last few years, the EFA project has gelled and has now entered
the contractual development phase. A simplified view of its management
information flow 1is shown in fig. 16-4 which also demonstrates the
distributed nature of the data in the system. Fig. 16-5 shows the
augmentation of the managemenc data by a simplified operational
information flow. By the progressive identification of the detailed
requirements, business svstem designs, code and controlled implementation
we have now arrived at an automated, integrated tool usable to aid many of
the project management requisites - PROMIS.

Currently its features can be summarised as illustrated in fig. 16-6.

The entry of data to manage the project, in a menu-driven fashion, leads
to the output of a suite of tabulations and graphs.produced from embedded
processes, The dats can be based upon a simple barchart, but full system
benefits can only be derived by the use of critical path netwvork
techniques. The precedence mathod has been adopted as the PROMIS
standaxd.

It is noteworthy however, that bavchart output from the network - based
analysis is the basic preseantation requirement for timescale information.

The system is coded in the Metier Management Systems Artemis language and
tuns in an IBM mainframe enviremment. A development is underway to
provide linked local work stations on PC's. Automatic data transfer with
other systems i{s {n varying stages of maturity and other Military Aircraft
Limited projects (in addition to EFA) are using the system (as ave some
Civil projects).

It will be appreciated that the use and disciplincs of such a system have
hed considerable impact upon the coapany culture and have required
investments commensurate with our early expsctations.

The return on this investment {5 now beginning to materialise, ss the
systehs use spreads boyond the lead EFA implemsntation project.

The msain features of PROMIS are illustreted im this section by means of
exanples Jdravn from data used in the pre-velease testing of PROMIS. These
data are network based, relate to several projects and svre deliberately
restricted so that manual checks can be performed to validate the
autosatic processing cerried out by the syetem. It should be noted thst
by linking wmultiple networks within a styuctured frame work, mo
theoretical limit to the overall size is present. A hierarchical approsch
_is considered mandatory to ensure that the ralevant information is
available for entry and output purposes at different levels {(n the
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organisation. The key to such a hierarchy s the Work Breakdown .

Structure, complemented by the orpanisational breakdown of the company in
peciormiig the various tasks.
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These two elements (WBS and OBS) form key informaticn sources in the Work
Authorisation document (called a Directive in BAe MAL) and a typical
example, for a different project, 1is showr in fig. 16-7. The 1l
document contains additional information upon budget, activity timescales,
tasks to be periormed, reporting requirements etc. Management is
facilitated by using the same identifying code to collect expenditure of
manhours and money as that which authorises the work.

The essantial steps in using the PROMIS system are illustrated in fig.
16-8. In setting up the project inicially, data entry of planning
timescales etc. is carried out manually. Automatic transfer of budgets,
expenditure etc. is being performed currently for certain projects and
will become the routine update method.

Most of the steps are menu-driven (the remainder are assigned to function
keys) and a small section of the menu is show: in fig. 16-9. The full
menu suite contains currently approximately 230 line items. Screens are
colour coded for mandatory and optional data fields and the frequent user
can make use of the menu-jump farilities to avoid stepping through this
extensive menu structure,

A comprehensive security and permission feature 1is built in and this
augments the host computer’s security facilities. Data and process
validations are provided additionally.

Having completad the basic data entry steps, a critical path analysis is
run and output can be presented in a variety of ways. Activities can be
schedulsd against different work patterns and calendars - a useful feature
in the multi-collaborator projects scenario. A small section of a network
plot and barchart output are shown in figs., 16-10 and 16-11, a spend
achievement chart is shown in fig, 16-12 and a resource histogram in fig.
16-13. Space restricts the inclusion of further examples; many other
presentations of the information from the master data base are possible by
making use of the different selection criteria and report and graphics
generators built into the system,

A most useful feature of the PROMIS system is the ability to predict
out-turn of a project and impact on expected milestones and end dates.
This feature assumes more significance In the modelling role ('what-if?'),
during which a copy of the master data is used and modified to analyse a
particular set of circumstances (sudden reduction of resources, change of
work content, contingency or recovery actions necessary should an activity
or milestone change, for example). The results of this ‘what-if’ model
can be prasented with the same features as the basic master data, thus
enabling management comparison to be carried out.

The examples described above repcesent a small proportion of the
capabilities of the PROMIS system, but illusurate the featurcs most basic
to the migration into a fuller IT aided menagement of pircjects arena. The
introduction of such a cowprehensive system represents something of a
culture shock to an organisation and advauced training courses,
documentation and help facilities are all part of the costs of adopting
such an aid to management. The benefits derived are numerocus and can be
summed up in the greater visibility and multi-functional collaboration
aspects of the conduct of the work and the improved efficiency and
competitive edge to the company’s business.
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6. CONCLUDING REMARKS

A view of a particular application of Information Technology has been
presented with respect to the management of projectz in BAe MAL. The
system derivation and examples of the data have been provided and the
importance of automated husiness systems to British Aerospace has been
stressed. The majority of the content of this peper can be summarised in
the three basic relationships shown in fig. 16-14.

- -

It car. be seen that the system described, (PROMIS), contributes in two of
the three basic driving forces to the Value Added by the Company. Since
this Value Added must be sufficient to produce a reasonable profit margin,
the significance of such systems is self-evident.

Turning to more general messages, the following are thought to be of
importance:

- a realistic and objective strategy must be produced before embarking
upon an IT application.

- inter-nrganissetional systems will increase in importance and will
/ place greater demands upon the communications and standards required
to allow satisfactory operation.

- we already have too much information in an unstructured form. The
rejection and organisation of the information inte relevant parcels
is the key factor in a successful IT system.

- the principal sponsor of the systew must be the user.

All of the above topics covered in this paper can be paraphrased into a
digestible illustration -« the Information Volcano f£ig. 16-15. In a
stable, controlled environment, we produce end items (say Military
Alrcraft) management reports, hopefully profit, etc.

Qut of Contrel - all goes up in smoke and laval
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TYPICAL PROJECT NORK BREAKDONN STRULTURE
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THE INFORMATION VOLCANO

Figure 16.15



PERCEPTION AND PERFORMANCE PRCTCTYPER
by
Dr Kenneth R. Boff

Human Engineering Division
Harry . Armstrong Aerospace Medical Research Laboratory
Wright-Patterson Air Force Base
OH 45433-6573

INTRODUCTION

Dr Boff is one of the Editors of the ‘Engineering Data
Compendium’, a 3-volume Manual on Human Perception and
Performance that was published in 1988 by the Harry G.
Armstrong Aerospace Research Laberatory and of which AGARD was
one of the sponsors.

Dr Boff gave a short presentation to the meeting of his plans
for a CD~ROM based engineering database and demonstrated a
simulated system to participants. Since this proposed database
is very relevant to the topic of the meeting, both in subject
matter and the medium to be used, this summary, which was
prepared by Dr Boff, has been included in the Proceedings.
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PERCEPTION & PERFORMARCE
PROTOTYPER:

A HUMAN FACTORS INFORMATION
RESOURCE FOR DESIGN ENGINEERS

This document announces the intention to
develop the PERCEPTION & PERFORMANCE
PROTOTYPER, an Apple Macintosh based
multi-document engineering database on CD-
ROM. The P2 PROTOTYPER currently is in
conceptual design and we expect that 18 months
will be required to complete the design and
develop the software. Thé documents to be
included in the dawabase will be the Engineering
Data Compendium and MIL-STD-i472-D [1,2].
The product will allow users to electronically
access the complete text and graphics of these
two human performance information sources in
an effort to integrate that informnation with their
enginecring design efforts.

Qur extensive rescarch [3,4,5,6,7) into
engineering design has lead to a unique product
concept aumed at engineering practitioners,
behavioral researchers, and educators.  This
product will present two major advances over
current electronic information sources. One
advance will be an on-line system for
expeniencing and exploring hnman performance
phenomena discussed in the two documents.
The other advance is the implementation of our
internally developed methods {8.9,10,11] for
advanced information retrieval capabilities such
as hypertext linking and text scarching t
promote easy access 1o the informution contanes
10 the documents.

Enginecring Data Compendium

The Eagineering Data Compendium is a
three-volume scientific and engineering source
containing comprehensive reference information
on human perception and performance. The
Compendiam provides prirciples and data
defiming the capabilities and limitations of the
human operater. Target users are the designers
of interfaces for complex systems such as aircraft
cockpits. The goal of the Compendium's use is
to achieve a match between system specification
and operator charactenistics.

The Engineering Dara Compendium is a
specialized document containing nearly 2700
pages of technical information organized into

1100 individua! entries. The Cempendium also
includes over 2000 figures, tables, and
illustrations to aid users in understanding and
evaluating the information in each data entry.

MIL-STD-1472.D

MIL-STD-1472-D is a Military standard for
Human Engineering Design Criteria for Military
Systems, Equipment and Facilities. This
standard is used to present human engineering
design criteria, principles, and practices. The
informaton contained in this standard is used to
ensure human system integration and is used to
enhance system ecffectiveness, simplicity,
efficiency, reliability, safety, training, and
maintenance.

MIL-STD-1472-D is a 300-page document.
It is organized into six major sections and 15
sub-sections. This standard includes over 50
figures and nearly 30 rables that correspond to
information presented in individual paragraphs of
the document.

Informatien Structure

Within the Engineering Data Compendium
and MIL-STD-1472-D, information is presented
n 2 variety of forms that include the following:

* Seis of quaatitative data such as visuazl
sensitivity  under  various illumination
conditons and anthropometric  measures of
specific populauon samples.

« Comparative gquantitative daia for
conducting trade-off analyses such as relative
aceuracy in reading alternative types of visual
instruments.

+ Principles based on substantial experience
and research provide guidehines for design.

o Mathematical functions that relate human
performance to environmestal, systcm or
physiclogical conditions.

» Graphical representations such as
aomographs relating human performance to
operstional or physiological conditions and
used 1 select design paramieters.

» Design criteria that specify producy
attnbutes such as ilumination conditions,
displays, controls, procedures, work area, and
safety measures.
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THE PRODUCT
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Intended Users
Potential users of this product include:

1. Practitioners whose goal is to apply human
engineering information to designing and

developing human-system interfaces for all.

iypes of military and industrial systems.
These systems include equipment, facilitics,
processes, and services incorporating  job
performance aids, raining, comfon, safety,
ete.

2. Researchers whose goal is to explore and
understand basic psychological processes and
performance in domains such as vision,
cognition, manual activity, and so forth.
This includes psychologists and engincers
who must understand behavior and the
vanables controlling it

3. Educators whose goal is to teach students
or colleagues about behavioral phenomena.
These cducators might be university
professors, engincering mwanagers and
practitioners, or human factors
professionals. The educational process miga
include education in e contewd o
eagineening design o5 briavioral rescarck.

System Function

There are two general functions of this
product aimed &t supposting the goals of the
intended users: ') a means to experience and
explore human beh: vioral phenomiena discussed
in the Engineering Data Compendium; 2) a
means to explore, access, retrieve, and store the
human engineering information contained in the
documents.

» Experiencing & Exploring Phenomena

This product will provide users with the
opportunity to gain first hand experience with
behavioral phenomena covered in the
Engineering Data Compendium. Users will be
able to sclect phenomena such as visual tilt
effects, short-term memory effects, or the effect
of vibration on text legibility, and experience
these phenomena as though they were in the
laboratory environmient. By experiencing these
phenomena first-hand, users should be able o0
generalize them to real world situations.

Users will also be able to explore these
behaviors under different conditions by having
access to the variables which control the
behaviors under study. Finally, users will be
able to view the data and interpretations
associated with these behavioral phennomena and
se¢ how their own data compare to published
findings.
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o Exploring & Accessing Information

The interface to the CD-ROM will incorperate
the iatest developments in information retrieval
and direct manipulation tcchnology. Users
famniliar with other Macintosh software will find
the P2 PROTOTYPER simple to learn and easy
to use. They wili be able to browse the compleie
text and graphics of each document on the CD-
ROM and explore the existing structures of each
document (Table of Contents, Index, Glossary).

Directed search for interesting topics will be
supported by several means. Users will be able
to enter queries to locate desired words or
phrases in complete text of each document.
Design and behaviorally oriented taxonomies will
allow users to locate related information in both
documents through a single access mechanism.
In addition, users will have available or be able to
create hypertext iinks in ¢acl. .~ nent to aid
searching for information.

Storing and retrieving useful information will
be supported by several means. Bookmarks will
allow users to know where they are, as well as
where they have been. Cutting and pasting
operations will allow readers to export useful
infoirmation to external repositories. Annotaiion
and aocumentation functions will allow users to
create personal notes about entries and search
strategies. Users will thern be able to save this
information for future reference; and, they can
print this information or any selection from the
documents.
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System Requirements

Apple Macintosh I1

13" Black & White Display

2 Mb Memory

(1) 800 Kb Floppy Drive

40 Mb Hard Drive (Recommended)
CD-ROM Drive (Maciatosh Compatible)

Contact Information

Dr. Kenneth R. Bot!

AAMRL/MHEX

Wright Pattetson AFB, Ohio 45433
(513) 255-7596

Dr. William J. Cody

Search Technology, Inc,

4725 Peachtree Comers Circle, #200
Norcross, Georgia 30092

404) 441-1457
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